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A peneral equilibrinm macro model is constructed 1o explore effects of export-led growth policies
on the terms of trade and the domestic distribution of a developing region with abundant
lahour, This region, the South, trades with another, the North; they have different technologices
and supplies of factors. It 15 shown that under certain conditions of dualism in the production of
goods and of abundant labour supply in the Scuth, an mcrease in the volume of exports from
the South may bring aboutl a sustained worsening of the Soulth’s lerms of trade with the Morth
even if this increase in exports is due to a positive shifl in demand from the North, This change
in the terms of trade is accompanicd by a sustained loss of purchasing power of wages within
the South. These results take place in a Walrasian stable market. When technologies are more
homogeneovus and labour less abundant, the results are reversed: increased exports will take
place together with improvements in terms of trade and a tendency to egualise factor prices
hetween the regions, The results argue for coordination of domestic and international policies
with special attention to technologies and labour markets.

1. Introduction

The objective of this paper is Lo study relationships between domestic
distribution and terms of trade in the context of exporl-led growth policies.
The model compares successive general equilibria of a two-region, ie.
Worth-South, economy in which the volume of exports from the South
INCTEASES,

Each economy consumes and produces basic consumption goods and
luxury or investment goods, using two [lactors of production, labour and
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capital. Both goods are traded. The South exports basic goods, and the
Morth luxury/investment goods.

The economy of the South is characterized by abundant labour, (le.
supply of labour is very responsive lo the real wage)' and duality in
production. Due to this characterisation, it is proven that the reaction curve
of the South. relating the price and the volume of exports of basic goods
across equilibria, is negatively sloped.” With more homogencous lechnologies
or less tesponsive supply of labour, this price/quantily relation is, instead,
positive, These two cases are shown to yield contrasting implications for the
changes in terms of trade and factor prices that take place with export-led
policies.

The behaviour of the cconomy of the South that is summarised in the
downward sloping price/guantity relation across equilibria has rather striking
implications for export policies. An increase in exports will in this case
necessarily worsen Lhe lerms of trade of the South and reduce its domestic
employment and consumption, and increase the inequality of the lactor
prices across the regions. These effects are accenfuated with increases in the
volume of exports of the South, even if the rise in exports 1s produced by a
positive shift in demand from the North, Increases in investment demand
within the South also reinforce these negative oulcomes.

The worsening of terms of trade as export volumes increase, is derived
from the negative slope of the price/quantity reaction function of the South
across equilibria. The effects on wages and employment are responses of the
domestic equilibria of the South uas the international equilibrium  prices
change. This particular behaviour of the reaction function of the South with
duality and abundant labour can be explained as follows,

An increase in the price of basic goods in a new equilibriom s
consistent with increases of domestic output of this good. However, with a
dual technology and abundant labour this price increase is also shown lo
increase domestic demand relatively more, due to the income effects of
increased output and employment. Hence excess demand for the basic good
rises as the price increases. Thus if the level of exports of the basic goods has
increased at the new equilibrinm, the new relative price of these goods must
necessarily decrease, Furthermore, in the new equilibrium, employment and

"Pue, for inslance, Lo rural urban migration or population growth, While cur assumption is
clearly related o that of A, Lewis in his model of development with unlimited lahour supply, our
mesdel differs from Lewis's in @ number of wavs, which are discussed luler in the paper.

*The curve relating prices and quantities of exportables in this model is a general equilibrium
response of the economy of the South; it is not a supply curve as sludied in partial eguilibrinm
analysis production theory, The fact that this equilibrivm curve of the South is negatively shoped
does not imply that the model s Walrasian unstable, this 15 discussed in the appendixz. Broome
{1974} alse studied in the general equilibrium context how an increase in the demand for a
product may cause a decrease in its price even under condilions of perfect campetition and
conslant returns to scale: his result is given in a different model, and 1t 15 due to dilferent causes
than ours.
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domestic wages will decrease, and wages will also decrease in relation to the
price of the basic good in the South, thus reducing their purchasing power.

These results are reversed when the price/quantity reaction curve of
exports of the South is upward sloping. In this latter case at a new
equilibrinm with increased exports, the price of the basic goods is higher, and
so are real wages and employment. However, when labour is abundant and
the production structure dualistic, this latter case 15 not likely Lo arise; it will
be replaced by the downward sloping price/quantity relation, Therefore, for
some parameter values this model encompasses the neoclassical results on
wellare gains and [actor price equalising effects of trade; for others, it yields
resulis running counter Lo these. The study of the range of parameters under
which one or the other case arises, is obviously relevant for policy,

Sections 2 and 3 study the workings of the effects of export-led policies
both in a dual economy with abundant labour and in a more homogeneous
economy where labour is less abundunt. Section 4 discusses the relationship
of the results to previous development and trade literature. Section 3 presents
the conclusions. The appendix has a numerical example of the model with
exemplifies the results using stylised data based on Brazil and the UK., and
discusses the stability properties of the model and the local uniqueness of
solutions,

2. Specification of the macro model

The model presented in this paper is a two-good, two-factor, two-rcgion
general equilibrivm model with special features, in which markets for goods
and factors interact and are cleared in equilibrium, and Walras Law is
sutisfied,

The two goods represent basic consumption goods, demoted B, and
luxury;/capital goods, denoted I; the factors of productions are capital {K)
and labour (L} The two regions represent the North and the South.

In each region we assume the technology has fixed coefficients production
functions for both goods:

B=min (Lfa, ,K"c, ). (1)
f=min (L/a, K'fe,). (2)

The tlechnical coefficients will in general be different in each region:
however, in both regions they satisfy a,c, —a,c, =0, indicating Lthat basic
goods are always more labour intensive than luxury/investment goods.

This particular form of the production functions is not crucial to the
results, but it simplifies the computations; the results obtained require only a
relatively low elasticity of substitution between factors.
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The North is assumed to have factor proportions that are consistent with
a more homogeneous economy, In the South, however, the capital-labour
ratios in the two sectors are rather different. This property of the production
technology in the South is here called dualism; it is formalised by a
significantly larger value of the determinant of the matrix of technical
coeflicients (D=a ¢, —ayc,) in the South than in the North. Each region
produces and consumes both goods: the specifications of the technical
coefficients, together with factor supply conditions, imply that in this model
the South is a net exporter of basic goods, and the North of luxury/
investment goods [see Clark, Cole and Lucas (1979)]. Greater labour
intensity shows up consistently in exports of the South according to recent
work by Krueger (1978).

Because of the above specification, there are four prices in this model: the
price of the basic good, denoted py, the price of the luxury/investment good,
denoted p,, the rate of profit, or, more precisely, the quasi-rent on capital, r,
and the wage, w.

In contrast to most two-good, two-factor trade models, here factor supplies
are not fixed; they are instead increasing functions of factor rewards. For
instance, labour supply is here an increasing function of the real wage which
is represented for simplicity by the lincar equation®

Tz L. (33
e

The high responsiveness of labour supply in the South is formalised by the
specification that z is a large positive scalar. This responsiveness of labour
supply to prices is an important determinant of the results, as will be seen in
the next section.* The welfare and distributional properties of the most
general class of general equilibrium models with variable endowments is
reported in a later paper by Chichilnisky and Heal {1979} which confirms the
results given here, and shows that they do not depend on the simplifying

*This lincar labour supply Tunclion is vsed to simplify computations. The results also obtain if
a supply [unction with a large elasticity of supply in the Soulh is used nstcad and factor
substitution is allowed. In (3) the constant L can be shown to be negative under certam
conditions. For instance, if w/pg is a minimum subsistence wage,

0-af " L L —x[i]r._u.
LR T

*While the condition that  be large is obviously nol independent of the units of measurcment
of labour. in & two-country model the condition that cne country’s « is larger than the other's is,
and thiz 15 all thut is reguired. The same applics to the assumption of duality of technology,
requiring Lhat the determinant D of the matrix of technical coeflicients be large. In the next
section assumption [C.1) uses these lwo requirements on o and £ Lo prove the main results.
Since assumption {C.1) is shown to be independent of units of measurement, the results
presented here arg, o,
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assumptions made here on technologies, number of goods and factors, and

structure of demand.”
The supply of capital is given similarly by the equation

k=& (4)

Pr

In the South, K is in relatively more inelastic supply, and hence fi is
relatively small.

From the production functions (1) and (2), because of constant returns to
scale, and hxed factor proportions we have the lollowing associated price
equations in each region, assuming that factors are efficiently used:

Pe=d W+ rpp. (3)
Pr=dzwtearp;. : (&)
From (3) and (6) we therefore obtain a wage/price relationship

£y —¢ —
wzw_ (7)

The corresponding relationship between the rute of profit and prices is

PPt __F‘Ba_z1 (&)
Dp;

Since the technical coefficients in both regions are different, even in a
world cquilibrium  (when the prices of both commaodities traded are
cqualised) the equilibrium factor prices within the North and the South will
remain different, as they are given by (7} and ().

It [ollows that one cannol expect faclor price equalisation in this model.
However, one can study the relative movements of factor prices in each
region as the volume of trade changes, and find out whether they have a
tendency o equalise, or whether they diverge further.® For a given output of

*Trade models with one price responsive endowment have been studied by Pearce (1970, by
Kemp (1964}, and Kemp and Jones (1962).

"For mstance, il can be shown that in a Heckscher—Ohlin model with different technologies in
each region (and D=0 in each region) & move from isolation towards the rrade equilibrium will
in general increase the wage/profit ratio in the labour rich region and decrease iU in the capital
rich region, thus tending to equalise factor prices. even though it will never fully equalise them.
The results given here will show that in this model under certain conditions 4 move towards
equilibriz with higher volumes of exports will unequalise factor prices between the two regions
further. It should be noled, however, that here we do nol study a move from solation Lo
equilibrium, but rather a move from one equilibrinm to another.
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goods B® and I%, from (1) and (2) one derives equations for the demand for
labour and capital when lactors are used efficiently,

L=1"+1!=B%, + Fa,, (2)
K=K"+K!'
=M, + ey, (10)

From eqgs. (9) and (10) the following relationships between outputs of goods,
and employment of factors obtain at the equilibria:

Hi=ic,L—a, KD, (11}
F={aK—c, LyD. (12

In contrast with other two good two [actor two region medels, here it 1s
assumed that in each region the demand for the investment/luxury good 1" 15
exogenously given. As in the following I will be used as 4 numeraire (p;=1),
this implies that in effect this demand is fixed in nominal terms; in real terms
" is then a negatively sloped function of its price p;. While this assumption
is ruther uselul Lo simplify the computations, it is not essential 1o prove the
main tesults; more general downward sloping demand curves for [ can be
postulated without changing the main features of the model,

A (lemporary) general equilibriom of each economy in isolation is specified
by a set of prices. wages, a quasi rent on capilal and a corresponding level of
outputs of goods and employment of factors, that equalise supply and
demand in all markets lor poods and factors of production. In equilibrium,
when supply cquals demand in both goods and factor markets, the budgel
balance (or Walras® Law) condition that total value of demand equals
income is automatically satisfied:”

reBtp I=wL+rpK. (13)

It can be seen that when a value of the parameter TP is given, the equilibrium
is completely specified for each economy in isolation.® In general there will

"The following shows that, at the equilibrium, Walras” Law (13) s always satished in this
madel:

Tatal value of output =pu# + p,d =[from egs. (5] and (6]]
={ayw+e rp 8B+ {ayw+erp
=wila, B+u 14 rppley B+egl),

which, from eqgs. (9) and (10), in eguilibrium =wl.+ rp K.

"Fram {121, (3), {4), (7} and (B) one obtains [ as a function of the relative price of B only; this
viclds an equilibrium value for the relative price of # (see also the appendix). From this relative
price one obtains w and r from (7) and (&), employment of factors from {3) and {4} and output
lewels from (117 and (12).
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be two equilibria for each region for each value of I, because the solutions
deseribe a polynomial equation of degree two. This is discussed in the
appendix.

Having completed the specification of the model Tor each region in
isolation, we now specify the complete model, when both regions trade and
reach a world market equilibrium.

In this case, all the above equations for the economy of each region hold
except those defining the equilibrium. For instance, the clearance of markets
must now include the traded wvalues of B and [, In the South, at the trade
equilibrium the supply of B must egual domestic demand plus nel trade
{exports) denoted X3, ie.,

BY L X5 =B
Similarly, for the market of |
"+ Xj=F.
In a trade equilibrium
Xy=— X3,

and
X3=-x7,

where X§ and X} denote net trades by the North. Therefore, the new
clearance of markets conditions in each region imply that world total
demand equals world total supply in each market,

Walras Law (13) must now also be reinterpreted o take inlo account
proceeds from exports and the income spent on imports, as follows.

Assume the prices pp and p; are inlernational equilibrium prices, Then the
revenues [rom exports of basic goods B, p, X3, must be added Lo income in
the right-hand side of (13). The total vse of luxury/investment goods in the
left-hand side must now contain imports, Therefore eq. (13) now reads

peB+p I+ XF)=wl+rp K +pp X5, (14)

Since in a world equilibrium there must be a balance of payments p X7V
=ppX%. (14) is actually identical to (13} in equilibrium.

Finally, note that at the international market equilibrium the balance of

payments condition

PaXa=pi X7 : i(15)
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always holds when in each region the corresponding budget equation
pgB+p l=wL+rpK (16)

is satisfied.?

As discussed above, the equilibrium of cach closed economy is determined
once the values of the investment demand 17 are known, We shall now see
that the equilibrium of the North-South model is determined when both
values of investment demand, in the North and in the South, are known.
When studying the equilibrium of the North and the South trading with
each other one adds both more freedom and more constraints to each
economy. More freedom is added because supply and demand in each traded
commodity need not match any longer with trade, The equations

XS— B B”,
and
Xi=P—1°
replace the equilibrium conditions in isolation B”=PB* and 1”= /% We have
therefore two more degrees of freedom as X5, and X5 may vary. On the other

hand, two more constraints are added, as international payments must
kalance, i.e.,

P x5 x5,
Py

"When Walras® Law is satisficd in hoth economies, receipls for exports equals payment of
imports. This can he seen as follows: from value of consumption equals income in the South, we
have in equilibrinm

PaB+pdl=wl4rp k.
substituting [5) and {6) in the left-band side, and on the right-hand side substituling equations

L=i{8+ X5 + 0+ X5,
and

K =B+ X3, +i0+X})e..
we alitain

ay w4 rppe X5 ag wX 4 e X =10
2. ppXa+p X5=0, and thus

paXE=p XY

in equilibrium. Therelore, as py X% increases, when the budgetl ey. (16) is satisfied at the world
equilibrium prices p, X3 automatically adjusts = 4 balances the North South trade bill.
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and in addition {relative) prices in both regions must be equal

(pajz(gq‘”

P P‘r)

Therefore, the world equilibrium is determined under the conditions that
determine the equilibria of both economies in isolation, i.e., when exogenous
demand in each region (") and (PP are given. In particular, the volumes
of trade in equilibrium X% and X3 are then known.

It can be seen that the equilibria of this model are in general (locally)
unique, since they solve a polynomial equation (see the appendix). Therefore,
as (I")¥ and (PP vary, the world equilibria of this model will describe
locally) a 2-dimensional surface, along which we shall perform our
comparative statics exercise.

In the [ollowing section we shall explore the implications of export-led
policies, ie., policies that shift one trade equilibrium to another with a higher
volume of exports from the South. In order to obtain different equilibria, we
must allow for shilts of at least one of the parameters (I or (T%F; if the
volume of exports of B, X} is to be a control variable, then obviously either
(I or (I"F must be determined endogenously.

A possible institutional setting for the formation of equilibna in the
market for basic goods is now described; this will illustrate the results that
are proven formally in the section. The process discussed now is a quantity
adjustment. A price adjustment process can also be specified instead.
However, since the model has linear technologies and hence constant returns
to scale at each given price, the standard specification of supply by profil
maximisation behaviour of producers does not yield a unigue output unless
aggregate demand for this output is also known {ie. at the equilibrium).
Therefore a price adjustment process requires further specification in this
model. This is done in section A2 of the appendix, where the Walrasian
stability of the results with respect to this price adjustment is also discussed.

It should be noted that the results of this paper are obtained at the
equilibria of the model. Therefore, they are independent of the adjustment
process followed to attain equilibrium.

Let us focus on the economy of the South first, Assume that domestic
producers are competitive, both as buyers of factors and as sellers of
commaodities. Given a level of (short-run disequilibrium) prices in the South
rh. each producer has a (lemporary) output target both for the domestic
market and for exports. When added up over all producers this yields a total
export target E; which will be modified until an equilibriuvm in the
international market is attained. As a function of such output targets,
producers employ factors. All domestic markets (for goods and lactors)
adjust, and new levels of employment of factors ar | o' factor prices, emerge.
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These, in turn, produce new levels of aggregate domestic demand and supply
of goods in the South. The excess domestic supply of B should equal Eg if
the initial prices were equilibrium prices for the domestic economy. Changes
in the initial prices will change the volume of B that the South offers {in the
short run). Unless this volume of exports matches the MNorth's demand, the
international market is in disequilibrium.

In a similar fashion, the short-run demand for basic goods from the North
is determined. If at the South’s going prices pj, the demand from the North
exceeds the export larget Eg, obviously producers in the South will increase
their output since, being price takers, each foresees an opportunity o
increase profits. If, instead, the demand from the North falls short of the
target E,, this will be revised downwards. The process will continue until a
price equilibrium in the international market is attained, in which demand
for imports from the North equals supply of exports from the South (in real
terms] and both domestic economies are also at an equilibrium. Fig. |
illustrates this case. Note that in fig. 1 as the (shori-run) exporl larget Eg
increases, the (short-run) relative price of B increases, domestic output ol B
increases, and domestic demand ol B decreases.

Fig. 1 also illustrates a tendency for factor prices Lo equalise across regions
when exports increase in a world trade equilibrium due to a positive shift in
demand from the North. This is because the wage profit ratio w/r and the
relative price of B are positively related since B is the more labour intensive
good [from (7) and (8)]. As the price of B increases with increased exports,
so will w and w/r in the South. Thereflore, increases in the volume of exports
of the labour rich region increase the relative price of labour, and thus tend
to equalise factor prices between the North and the South.

Fig. 2 illustrates how the outcomes illustrated in fig. 1 may be reversed
when there is duality in production and abundant labour. With abundant
labour and duality, an increase in the price of exporls py implies an increase
of the domestic demand for basic goods in the new equilibrium due to
income effects (fig. 2a). This demand increase is sufliciently stromg that it
dominates the increase in supply. Therefore, across domestic equilibria of the
South Lhe price/quantity relation for exports of the South is downward
sloping (fig. 2b). This price/quantity behaviour across equilibria has the ellect
of reversing the previously discussed impact of an increase in exports, both
on terms of trade and on factor prices.

Fig. 2b shows a case where in a new world equilibrium there is an increase
in exports due Lo a positive shift in demand by the North. The new relative
price of B decreases, and thus terms of trade worsen for the South, Since, as
seen above, p, and w/r are positively related, it follows that the relative price
af labour in the South decreases with an export expansion. Therelore, factor
prices in the two regions tend to diverge further with increased exports. In
addition, employment and consumption in the South decrease also.
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3. Duality and abundant labour: Terms of trade and domestic distribution with
export-led policies

In this section we shall analyse the effects of export-led policies, formalised
as movements towards world equilibria with higher levels of exports from the
South. Different levels of consumption, employment of fuctors and returns to
factors will emerge 4t the new equilibria. We shall then be able 1o ascertain
the effects of export-led policies in the domestic economy of the South.

We shall proceed to study first the equilibrium reaction function of the
South, ie., the gquantity of exports X§ that it offers at various prices, under
the assumption that these are general equilibrium prices in which all markets
{domestic and international) clear. We shall then study changes in the initial
parameters of the model that shift the equilibrium prices and examine the
corresponding changes in exports X3 at the new equilibrium.'®

The equilibrium reaction function of the South is computed as follows.
Given a relative price pg/p;, the supply and demand of the South for basic
goods is computed, assuming that [actor markets are at eguilibrivm at the
factor prices cortesponding to pg/p;. and that Walras Law is satisfied. Here
the international market is alwavs assumed to be equilibrated, in particular,
the level of exporls {excess supply) generated is assumed to balance
international payments. At the end of this section this assumption is relaxed
and we analyse the case when the level of exports must correspond to the
domestic equilibrium of both regions simultaneously in order to reach a new
international equilibrium,

From eq. (11} relating supply of B to capital and labour use in
equilibrium, and the supply functions for capital and labour as a function of
wages, profit rate and prices (3) and (4) we obtain

s

Ba=(t~.2(m:; +L) az(ﬁ—:+ﬁ_£‘x]:-"lﬂ. (17)

£ FAr

From the equations that relate in equilibrium wages and rate of profit to
prices and technical coefficients (7) and (8), we obtain B® as a function of
prices only. Taking [ as a numeraire (p; =1) we obtain

oCy ey | el fay i K
BS:F[EI_;I_S]—'_T_F [a, —pgiz]— o (18)

A linear approximation to the effect of a change of price py on the supply B®

""Nate that X% does not yield information aboul the behaviour of supply of exportables and
their prices in disequilibrium as regquired for stability analysis. This represents, instead, a
comparative statics cxercise across equilibria; see the appendix for a discussion of stability.
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is thus given by the derivate JB5/6p,. From (18) we obtain

(B cicax azfl 19)
ips DPpy D7 ‘
which is always positive. This shows that across equilibria the supply of B in
the South always responds positively to increases in the relalive price py.

Next we compute the demand for B, BY, using the balanced budget
condition, In order to provide a more general setting, we shall allow here lor
Lariffs, ie., cases where domestic and international prices may differ. This
includes, as a particular case, the case when they are equal, Le. free trade.
The relevant budget equation for the South becomes

peB+T=wL+ K+ (fg pg) X5

where py are international prices, from which one obtains

1
BP= — WL+ rK 1"+ (py—pu) X5 (20)

Fr

From (18) and (20} we can ascertain the relationship of the price of B and
the level of exports X across equilibria. When labour supply is very
responsive to real wages, i.e., when a s sufficiently large, we can assume thal
the terms in x dominate the other terms of (18) and (20) and determine the
sign of these expressions, and therefore we concentrate on these terms.

Since

W i
l.=a—+0L.
Pr

from (18) and (20) it follows that, when fp=pg+ 4. 450 and sufficiently
small,

L—Ka, I" .
_Buler __“_1__2_ (21a)
sl s

For # sufficiently large, since X} =B*— B":

e : N1
Po s |2 ¥ 1) . (21b)
P D py \Ps,
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Therelore, [or instance, if the international price is close to the domestic price

of B,
x'm( "*._(.*i"j. (22)
? b opg Ps}

Now, since by (7) w= (pgc; —c, )/D, then
W
e P Dpy '

and therefore

2lwipy)

=1, (23)
ipg

Since by (23), changes in the price py are accompanicd by changes in the real
wage w,/pg 10 the same direction, to compute the response of the price p; to
an increase in exports X3 it suffices to compute the sign of X5/ @ (w/ipg)
From (21b) one can approximate ¢(X5)/8(w/pg) (when 4 15 sufficiently small
and pp=py) by

T3 Ew:| _
i i i24)
x[ﬂ P

Therefore, if ¢,/ < 2w/pg, py decreases when exports increase and therefore
the reaction curve of the South velating prices and gquantities of exports ucross
equilibria is downward sloping. By (23), real wages also decrease when the
supply of exportables increases in a new equilibrium,

We now study the condition

Fau
(C.1) Cac ol
Pn

Since (C.1) is equivalent to the condition that 2ic,/ppl<c./p;, 1t 18

independent of the units of measurement. (C.1) can be interpreted as follows,
By inverting the supply of labour eq. (3) one derives a wage function

[where the L in (3) is —ax]. When z is sufficiently large the real wage wipg
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approximates (and is larger than) the parameter a. Therefore a can be
thought of as a minimum real wage; it can in some cases be approximated
by 1/a;, the inverse of the labour output ratio in sector B. In that case,
ineguality (C.1) becomes

‘; <Ja. (25)

Condition {C.1) will then be satisfied, for instance, when D is a very large
positive number so that ¢,/D is exceeded by 2a, i.e., when there is a strong
duality in the production of the basic and investment goods,

Therefore, with abundant labour and duality in production, increased
exports of the basic good are accompanied by a lower price of the basic
good, From (7), at the new equilibrium with increased exports wages will
decrease and, from (23), the purchasing power of wages will also decrease,
The stabilitv of this tesult is analysed in the appendix,

LEg. (21a), shows that with higher values of investment demand in the
South, the negative effect of an increase in exports on the price of B and on
the purchasing power ol wages are even more pronounced. We have
therefore obtained:

Proposition 1. For a given level of investment demand I°, consider a move
towards equilibria with higher levels of exports of the basic consumption good
B.'Y When labour supply is highly responsive 1o real wages and the production
structure for basic and investment goods is dualistic (C.1), at the new
equilibrium the price of the exportable good will decrease with respect to that
of the importable good, and the purchasing power of wages will alse decrease.
This takes place within a Walrasian stable economy. The cffects are
accentuated with increases in domestic investment demand T°.

The rationale for this result can be briefly summarised as follows. The high
responsivencss of labour supply to wages and the differences in lahour and
capital intensities between sectors in the South give income effects an
important role. Since the exported good B is labour inlensive, it is necessary
to consider the effects of increased employment und the accompanying
increased demand for B by the local population as the equilibria moves
towards higher export levels. Il mcreased output and employment in B

Uhote that we are envisaging a movement across equilibria along the Souths curve of
exportables, and mof a shift m this curve. 1L Qs obvious that il the demand curve of the Maorth
remuins fined, and the South’s supply cerve shifts, in an allempt to incTease exporls al each
price, the new equilibrium market prices will decrease. This is not the case depicted here. Our
case reflects, instead, shifts in the demand of the MNorth, that increase the demand for the
exportable al each price. This would under traditional assumplions increase the price of the
exportable. Tn our case, just the apposite effect takes place.
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brings about a significant increase in the domestic demand for B, the surplus
available for export in a new equilibriuom may actually decrease with price
increases. We showed above that at higher equilibrivm prices domestic
supply of 8 respond ‘normally’ by increasing. This, however, is accompanicd
by a proportionally higher increase in domestic demand for B, due to income
eftects. Therefore it is only curtailing domestic demand that the exportable
supply can be increased in a new equilibrium. If at the new market
equilibrivm exports increase, the relative price of these export goods will be
lower than at the previous equilibrium. Finally, since wages and the prices of
B are positively related (because B iz more labour intensive than ), as the
relative price of the basic good B has decreased, so do wages, In addition,
the purchasing power of wages in terms of the basic good is also shown to
decrease.

Since I is exogenously given in nominal terms and = is large, the changes
in domestic demand due to the increased exports {represented by those terms
containing o« in the equation for X5) oceur mostly in the basic goods sector,
This implies that a determining factor in the price/quantity relation of the
cxportable surplus 15 the demand by wage earners for basic goods.
Significantly more employment in the sector B means more oulpul, butl this,
in turn, implies even more domestic demand for #. Which of these two
tendencies, increase in output or increase in demand, dominates, will
determine the availability of exportable surplus, This suggests that a similar
result to that of Theorem 1 could be obtained without the condition of
abundant labour, provided the demand in the South were specified so that
most wige income was spent on the basic good B, which would then be
more appropriately called the ‘wage-good’. This is equivalent to a ‘classical
savings function” condition, in which investment is only derived from rental
income. In Chichilnisky and Cole (1978) this case is studied; the same
condition (C.1) given here is shown to reproduce in that context the negative
slope of the price/quantity relations of basic goods in the international
market across equilibria even if labour is not abundant.

MNote, however, that if condition (C.1) is not satisfied, we have, instead,

ry 2w
(C.2) o2 S el
b py

The results of Proposition | are now reversed, and become consistent with
more standard views on the effects of export-led policies:

Proposition 2. If subsistence real wages are sufficiently low, or else the
technology is sufficiently homogeneous so that (C.2) ix satisfied, then o move
towards an equilibrium with higher volume of exports will increase the relative
price of the basic good B, increases wages and also the purchasing power of
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wages. However, if a higher rate of growth is desired, which translates intv a
higher investment demand, IV these positive effects on prices and wages may be
reversed as exports increase,

To prove this proposition one notes that in the proof of Preposition |
(C.2) implies

X% , L
B.0, unless T dominates the expression (20).

L

We now discuss the results in the context of an increase in the growth of
the North that produces a positive shift in its demand for basic goods, In
Proposition 3 we assume that an equilibrium is reached when prices and the
rade levels correspond to domestic equilibria of both the North and the
South: thus, the hypothesis of Propositions 1 and 2 thal the international
market is always equilibrated for each level of exports of the South is now
relaxed.

As in the case of the South one obtains a reaction curve of the North X
relating price and quantitics demanded of B across different equilibria (21a).
As the {exogenous) demand for investment goods (I®™ is increased within
the North, eq. (21a) implies a positive shift in its demand for B, X N at each
price level,

Fig. | of section 2 corresponds to the case of Proposition 2, when (A.2) 1s
satisfied. In this case #X%/dp, across equilibrium is positive. The intersection
of both reactions curves, X7 and X3}, is the world equilibrium. In this case a
positive shilt in X} brings about an improvement in the terms of trade [or
the South, and there is a corresponding equalising effect on [aclor prices
brought about by larger volumes of trade.

However, the results of Proposition 1 show that when there is duality and
labour is abundant, {(C.1) is satisflied instead. In this latter case the
consequences of larger trade volumes are those illustrated in fig. 2. This is
because as the economy of the North is specified analogously to that of the
South, but labour is relatively unresponsive to wages (x small), eq. (21a) implies
that- in the North the excess demand curve for B across equilibria is
downward sloping. When x is rather small, X} is rather price inelastic as
well, Therefore X% will cross X} from above, ic., its graph will have a non-
empty intersection with the set

ipe: FﬂiPs{XTT}}-

It follows that a positive shift in the North's demand will necessarily worsen
terms of trade for the South. This effect will he more pronounced if
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investment demand increases further in the North, as shown in eq. (21a). The
stability of this result is studied in the appendix.
We therefore have oblaimed

Proposition 3. Assume that labour in the North is relatively price inelastic
(2 small) and that the economy of the South has the characteristics described
in Proposition 1. If @ new world equilibrium with an increased volume of exports
by the South is attained due to a positive shift in demand for basic goods by
the North (e.g., higher growth rate of the North), then the terms of trade will
worsen for the South and the purchasing power of wages within the South will
also decrease.'® This takes place within a Walrasian stable world economy.

4. Relationship with previous literaiure

The fact that income effects can make supply curves slope the wrong way
has been studied for some time in the literature, mostly within partial
equilibriom frameworks; see Johnson (1939), Diaz-Algjandro (1963), and the
references in Taylor (1974).'* Kempt (1964), Kemp and Jones (1962) and
Pearce (1970) studied trade models with variable endowments: the possibly
unusual effects of variable endowments on the supply of exportables were
pointed out in the first two works, However, two points have apparently
gone unnoticed in the literature. One is that related price/quantity relations
across the equilibria of the international market may arise due to two rather
realistic assumptions on a developing economy: the combination of labour
abundance and dualism in production studied here. The second point is that
a consequence of this market behaviour across equilibria is to produce a

T Mote that the lower prices at the new eyuilibrium wilth increased exports by the South does
nat correspond to the typical case where the exports are increased by a subsidy policy. In our
case, as Xy 15 downward sloping with such a subsidy the result will be fess exporis ai higher
prives. If, instcad, one had an upward sloping X% then as the supply curve shills outwards, the
result would be the opposite, i.e., more exports at lower prices.

"Johnson showed that when there is more than one consuming group in the sconomy
Walrasian slability may be [oiled by income effects; this s studied in detail in his offer curve
analysiz in Johnson (1959). Here, however, the focus is not on lack of stability (indesd, the
markel may he stable in our case) but on the distributional and terms of trade implications of
export-led policies. Diaz-Alejandre (1965) discusses also related supply of exportables conditions
[see discussion in Taylor (1974]]. His analysis is different from ours in several ways: in ouor
model both poods are traded, the supply of exports does not depend on producers” behaviour or
on the slasticity of substitution in the home (non-traded) sector being high (these are actually
not considered in our model), but rather on a form of competition across equilibria for the
consumption of the exportable good between domestic and international markels, which arises
due to the duality in production and the abundance of labour supply, The paper of Taylor
(1974) discusses, and gives references to other works on negatively sloped curves but does not
work on that case himsell, The model of Taylor (1974) is quite dilferent from ours and the
results are also of a different pature, They rely crucially on elasticity of substitution assumplions,
amd the money wage is an important variable of the analyss, The dueality and abundance of
labour assumptions in our model are also not considered by Taylor,

JDOE—H
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sustained deterioration of both terms of trade and domestic distribution
when the South pursues an export-led growth policy.

Our results also differ both in assumptions and in policy conclusions from
others in the existing formalised trade and growth literature on the
immiserising effects of growth [cf. Bhagwati (1968, 1972), Mundell {1968)]. In
those works the results emerge from assumptions on international markets
such as, for instance, different international elasticities of demand for the
goods in which the North and the South specialise: the exports of the South
are assumed to have inelastic demand internationally while the exports of the
North have more elastic demands. Therefore, as the Soulh attempts to grow
more than the North, the prices of the exports of the South fall significantly,
thus undermining its growth efforts,

Here we stress, instead, the internal structure of each region. Rather than
assuming a given international demand structure we prove that technological
dualism and abundance of labour in the South have certain effects on the
structure of international markets, such as the behaviour of the reaction
curve of exportables across equilibria discussed ‘above. The results obtained
here clearly depend on the structure of the domestic markets for factors,
domestic techniques of production, and the derived internal terms of trade.'*

In this sense, and because of the assumed elastic supply of labour, they
obviously relate to results previously studied in a less formal way by
Prebisch (1962) and especially by Lewis (1954} in his celebrated model of
development with unlimited labour supply, while differing from them in other
aspects. For example, here labour is abundant but not in infinitely elastic
supply as in Lewis. As a consequence, real wages do change here across
equilibria (while in Lewis they are pegged at the subsistence level) thus
allowing us to measure the impact of trade policies on factor rewards.
Prebisch’s early work, in particular his thesis of secular deterioration of
terms of trade of the South, was based on the assumption that the income
elasticity of demand for the South’s exports is lower than that for the North's

LThe results in this paper have a dual character with respect to those of Bhagwati {1964,
1972), since ours depend more on the behaviour of supply of factors of production rather than
on the clasticily of demand for goods. Other more recent works with related concerns are Hacha
(19781, Bruno (n.d.), and Findlay (197%). Bacha's model is a partial cquilibrium one, while ours
is of a general equilibrium pature. Bruno studies also technology effects on a develapment
cconomy. In his model the developing region is a small economy, and therefore docs not have
an effect on international prices. In our case, we consider a trade model of a two-region
economy, where each region may have an effect on the internalional market equilibrium prices.
Therefore for instance, the effects of internal policies within the South (such as export led
policies) on international terms of trade can be studied in our [ramework. Findlay's (1974)
model differs from ours in several ways. Both the North and South produce ome pood in
Findlay (1978); in ours cach region produces two goods, In Findlay (1978) labour is perfectly
clastic and receives a fixed real wape in terms of primary products; in ours labour is very
abundant, but not infinitely elastic, and wages are an endogenously determined variable.
Findlay's moedel is dynamic. It also considers investment as being constantly equal Lo a fraction
of output, and full employment; these conditions are not required in our model.
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exports. If we could formalize his thesis in a general equilibriuvm [ramewaork,
and reinterpret the condition on elasticity of demand for the South’s goods
as the fact that across equilibria basic goods are inferior goods, then our
results would become consistent with his when #X%/6pp<0 is interpreted as
B being an inferior good (its demand rises with its price). However, the
import substitution policies implied by Prebisch will not in general be
applicable here, This is because in our general equilibrium framework it is
not only the substitution on the supply side but also what could be called
demand substitution, that must be achieved in order to obtain positive
outcomes from export-led policies.

Our results differ more strikingly from those of the immiserising growth
literature with respect to their possible implications for the relationship
between the growth of the South and the growth of the North. In the
immiserising growth results, the worsening in terms of trade for the South
tends Lo oceur and to accentuate as the South attempts to grow more than
the North. They could be prevented if the North were to grow more than the
South instead. In that sense, the immiserising growth results would imply
that the growth of the North may be a pre-condition for the growth of the
South, when reliance is put on trade. According to those models, if the North
grows sufficiently rapidly relative to the South, the worsening of the terms of
trade for the South may not occur. Actually, the terms of trade may improve
in this latter case for the South, rather than worsen in those models,

In our model, instead, the above relationships between the growth of the
North and of the South are reversed. Under the conditions of duality and
abundant labour studied here, more growth of the North worsens lurther,
rather than improves, the terms of trade for the South. It also tends to
increase the North -South wealth gap as well as reinforce inequalities within
the South if the South follows export-led policies, Therefore under the
conditions considered here, more growth of the North may nol be a necessary,
or even a favourable condition, for more growth of the South, or for betler
distributions. These results are consistent with some ol Lewis’ (1978)
conclusions as well.

5. Conclusions

The results are obtained here under simplified assumptions, and further
work seems indicated. However this siylized [ramework supgests certain
relationships between internal and international terms of trade, domestic
distribution, and techniques of production that seem worth pointing out.
They signal a need for careful coordination of domestic and international
policies, a prescription many times emphasised vet often overlooked in the
standard models of the development literature. The results could also be
interpreted as indicating broad technological conditions and labour market
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structures which would have to obtain if the equalisation of wealth between
the North and the South through the mediation of international markets
were a goal.

The model suggests several implications, some pertainming to  the
development of trade between the North and the South, and others to more
immediate trade policy.

A plausible time evolution of trade between the North and the South is
suggested as follows. Consider a developing economy in isolation, reasonably
homogeneous and with a low level of wages (as compared with those of the
North). As trade opens, the initial effects of trade will be, as predicied by
nenclassical theory, positive [because (C.2) holds]. The price of the export
good will increase and bring about some equalisation of factor prices across
the trading regions (Proposition 2). However, as export levels increase
further real wages may become sufficiently large, or the technology
sufficiently dual {due to the exposure to that of the North) that (C.2) is no
longer valid, and (C.1) holds instead. This brings about a reversal of the
initial positive effects of export-led policies. As ‘exporl volumes increase, the
terms of the South now worsen and real wages become more uncqual across
the two trading regions. These characteristics of the development of trade
among unequal regions may help explain within the same model both the
existence of trade, and also the existence of persistent misgivings aboul
export-led policies.

It should be noted that the Heckscher—Ohlin theory explains why trade
tukes place by comparing welfare in isolation and after an international trade
equilibrium is reached. Here, instead, we have compared welfare across
equilibria in which the volume of trade increases. Therefore, the two sets of
results are not strictly comparable, as the state of isolation is in general not
an international market equilibrium, because the prices of different regions
differ in isolation. However, if the values of the mitial parameters were such
that there is an international equilibrium in (near) isolation for the regions
and (C.2) holds, then Proposition 2 implics that export-led policies will
improve terms of trade and wages. thus oblaining a result which is not
inconsistent with Heckscher—Ohlin theory *?

With respect to more immediate trade policies, the results suggest Lhat the
success of export-led growth (if measured in terms of equalizing factor prices

L5t can be argued therefore that the negative effects of trade inereases proven in Proposition
1 arc not inconsistent with Heckscher Qhlin theory, as they apply to different ciecumstances:
this latter theory does nol examine variativns across equilibria bul rather compares two
coonomies in isolation and in equilibrium. In cffect, a Heckscher Ohlin model will only yield as
a solution one vecter of trade (or at most Gnitely many). Thus the chanpges in the parameter x5
studicd here, which are possible due 1o the particular specifications specifications of our model,
are nol meaningful in a Heckscher—Ohlin model, at least not without modifications, Thus in
principle Heckscher-Ohlin theory is not appropriate for the comparative statics exercises piven
here. even though by implication the trade and development literature has assumed that its
predictions on gains from trade and factor price equalization apply to export-led policics,
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across Tegions and/or better terms of trade) depends on whether in the
process mote homogeneous production structures can be achieved by the
South, and whether the abundance of labour supply can be overcome.'®

In fact, homogeneity in production may be associated to less abundant
labour as both cases are consistent with a better integration of different
scgments of the economy. For instance, an economy in which most people
are involved in the production and exchange of most goods, which in turn
are consumed by most people, would probably have more homogeneous
technologies, and less abundant labour,

The opposite is the case ol duality, where a segment ol the population
mostly produce and consume at subsistence levels, and another is more
related to consumption, exchange and production of luxury or investment
goods. One link between these two sectors is the labour market. The
development literature on migration and employment explains Lthe role of the
subsistence economy, and of the level of real wages, in penerating abundant
labour supply. Dual technologies may be more likely Lo arise with abundant
labour. Also, a rise in productivity and consumption of basic poods may
huve positive effects in decreasing both labour abundance and duality.

But there is another, less posiove, way to bring about the conditions
needed for positive effects of expori-led policies. Even with duality and
abundant labour, il real wages are lowered sufficiently, then condition ((.2)
will still be satishied. This, one fears, may be the reason why one observes a
persistent, even increasing wage repression in many expott-led economies in
the South. An orthodox prescription of income concentration, therelore,
appears o yield a solution to the problem, provided thal wapes arc not
required to decrease beyond their strict subsistence minimum. If they are, it
may be found that such policies are simply unleasible. Even if they were
leasible, however, they seem unnecessarily harsh, as similar results can be
obtained without the obvious negative effects of wage repression. A better
policy prescription here would be to seck 2 more appropriate production
structure, und alleviate the causes of labour abundance. However, one may
expect at least in the short run a reluctance among cxporl-linked groups
within the South to such policies, especially if they can arrange to benefit
from export proceeds even while the terms of trade of the South worsen as a
whole,

It may seem paradoxical that what is in general considered the relative
advantage of the South, its abundant labour and labour intensive exports,
may be a handicap in export policies, bringing aboul a worsening of its
terms of trade, and reinforcing MNorth South factor price inequality. It
follows that relative advantages based on inequalitics, are not necessarily self-

Y*This discussion suggests the need to set in a dynamic framework the model studied here,
and to endogenize some of its paramelers, such as labour response (z) and techaology
coefficients.
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destructing: in some cases they may actually be sell-perpetuating. The
opposite of the conventional wisdom on this matter scems closer to the truth,
in the sense that a strong domestic market structure (with the associated
high productivity and wages) is a better basis for a long-term success in
export policies than the cheap and abundant labour provided by widespread
pm-‘ert}'.”

Appendix

This appendix reports on results of runs solving the model and
reproducing numerically the comparative statics results of Propositions | and
3, and studies also unigueness of equilibria and the stability properties of the
model.

A, Numerical simulution

The following runs were based on work by John Clark and Sam Cole.
They satisfy the specifications of the models of the North and the South
given in sections 2 and 3, and reproduce plausible behaviour of the
developed (North) and a developing (South) region, trading with each other.
In the basic run, and the run with increased investment of the Morth,
assumption (C.1) is satisfied (see table A.1). Similarly, for the South, sce table
A2 In the basic run, investment demand in the North was set to be 1.5 and
investment demand in the South was 0.75. The solution values arc shown in
tables A3 and A4

Table ALl
Imitial data for the North.

Technical coefficients Supply of labour Capital stock
a, =(000471 gy =000 a=0015% K=125
oy =018 oy — 104 L=0 =0

Table A2

Initial data for the South.

Technical coelicients Supply of labour Capital stock
oy = 00 |‘13=U.24 =1 K=35
ey =005 ;=10 L=0 =0

""The disparate examples of Japan and Germany i the 70Fs come to mind here. Within the
South, Korea had a relatively homopgeneous technology and better distribulion of income in
their successful export-led growth years. In this case, (C.2) is likely to be applicable, and thus the
results of Proposition 2. Lewis’ work has shown, in particular, that terms of trade belween two
regions are related to productivity and real wages i agriculture [Lewis (1978]]. and that in
order to improve Narth-South terms of trade these have Lo be improved as well.



. Chichilnisky, Terms of trade and domestic distribulion 187

Table A2
Equilibrium values of the basic run in the North.

Idomestic consumption

Wages (w) Rates of profit {r) Employment (L) of basic goods

16.58 0.08154 o 2668 . Sl

Tolal output of Total tJutl;ut of Excess supply of Excess supply of

hasic goods investment goods hasic goods investment poods

563 1.788 —3.034 L2881 o

Warld equilibrium price of basic goods in the basic run:

py=0.0949.
Tabhle A.d
Equilibrivm values of the basic run in the South,

Domestic consumplion

Wages (w) Rates of profit (r] Employment (L) of basic goods
231 004437 24.42 6045

Total vutput of Total output of Excess supply of Excess supply of
basic goods investment goods basic poods mvestment goods

676 0.46149 3035 0.2881

We next report the results of a comparative static run, where the
parameler of investment demand is increased in the North from 1.5 to 2,
Equilibrium value of exports of basic goods by the South increase and their
price py decreases:

World equilibrivm price in the run with increased equilibrivm value of expores;
pu=0.0801,

Table A5
Equilibrium values for the Maorth in the run with increazed exports of basic goods by the South,

Damestic consumption

Wages (w) Rates of profit (r) Employment (L) af basic goods
13.62 0.08437 2531 540.4

Total output of Total output of Excess supply of Excess supply of
basic goods investment goods basic goods investment goods

3373 2256 X1 02557
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Table A6
Equilibrinm values for the South in the run wilh increased exports of basic goods by the North,

Dwmestic consumption

Wages (w) Rates of profit (#) Employment {L.] of basic poods
1436 (05354 2416 SUEA

Total output of Total output of Excess supply of Excess supply of
hasic goods invesiment goods hasic goods investment goods

anl.l 0.45%43 3193 — 02557

Motice that the expression (c;/D)}— {2w/pg) in the South has a ncpative
value at equilibrium (—23.06) which satisfies the conditions of Proposition 1,
assumption (C.1). In the North, since z is relatively very small, this term does
not have much effect on the dX)/dps. Actually, by fully computing #X5/{pg
it follows that '

XS ot

e ™D2. A1)
dpg Dopg {

2e% oL EKa,
_,-_';l '-z D 4 D

Pr

At the equilibria of the North éX}/8py is positive due to the fact that initial
capital stock K is quite large and D quite small in the North. Therefore, as
exports of the North decrease the price of basic goods pp decreases in the
North. Since, as exports of the South increase, their price py also decreases in
the South, in the new world market equilibrium prices of the basic goods
decrease with more exports [rom the South, and less exports from the North.

A.2. Local unigueness and stability properties of the solutions

From eq. (12) we obtain for each region in isolation

1 1
F’——DEP [a, Blppa; —Pfaz) +2lc; —pacz )] + 5 (@K —c; L), (A2)
i

which is a quadratic function on pg. For each fixed value of T we therefore
obtain at most two solutions in the relative price B, py. As pointed out in
footnote 8, the equilibrium relative price p; completely determines the
equilibrium of all other variables of the model. It follows that the model of
each region has at most two equilibria for each I In the particular case
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when f=0, i.e.. the initial capital stock is not responsive to prices, then (A.2)
becomes

1 , 1 - =
IU=D2P [aey (e —ppea )] "'E (ayK—e L), (A.3)
B

and there is a unique solution py for each value of I”.

Therefore, as T varies, in general the equilibria ol euch region describes
{locally} a one-dimensional surface, 1., a curve.

When the two regions arc considered, as discussed in section 2, the
equilibrium of the model is determined if both ()™ and (I are known. As
these lwo parameters vary we obtain (locally) a two-dimensional surface of
equilibria. If in order to allow specified variations of export levels X5 in the
two region model, only one of the parameters (I)™ or (I'f needs to vary; we
thus obtain (locally) a one-dimensional surface, along with the comparative
exercises of section 3 are performed. -

We now discuss stability of the model.

It should be noted that the Walrasian stability of the solutions o this
model (say in the market for B) cannot be studied from the reaction curve
across equilibria (X% and X%) precisely because these represent relationships
across domestic equilibria, They do not represent, as required for Walrasian
stability analysis, the independent responses of supply and demand to given
prices, obtained by aggregating across rtegions the outputs of profit
maximising producers, and utility maximising consumers (and ignoring other
parts of the market). Such independent producer and consumer responses, in
effect, cannot be obtained in this model in a standard fashion, because
technologies here are linear. As is well known, with a linear production
technology profit maximising producers cannot determine a unigue output
level at given prices, because there are constant returns to scale. The output
is determined in such models only at a general equilibrium, i.e, when supply
equals demand, For a discussion of this poinl in general linear models see,
c.g., Arrow and Hahn {1971, ch. 11. p. 317} In order o investigate stability
one must therefore specily an adjustment process for demand and supply out
of equilibrium.

We assume an adjustment process analogous to that discussed in Arrow
and Hahn (1971) for linear models: within factor markets supply and
demand always equilibrate at the given prices, so that the burden of
adjustment 15 on commodity markets only. In this case, from eq. (11) we
obtain in each region a supply function for B in terms of (equilibrium)
employment levels,

BS={c,L—a,K)/D.
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Assuming that the supply of factors is always in equilibrium

B‘:(“z("LfT-)—uﬂﬁr*ﬁ),-’n.

v % Pr

Therefore the independent reaction of the supply of B to changes in its
relative price pp, assuming that factor markets are always equilibrated as pg
changes [so that, e.g. [®=a(w/pg)+ L=1I without further adjustments of w].
is

iy £y W
- = —=—0 JF
Py Pa

From (20} in each region (when py=pg)

L2
B”—:c(i) G M
Pr Pr

Therefore the independent reaction of B to prices is

aB” w W
T Y. o
ipg s a

which is always nepative. It follows that

i w 2w c
e BD_BS}=_....,I( _LL _2)_
ﬁpn [‘ p; \,pk Dz

Therefore when condition (C.1) of Proposition 1 is satisfied, ie., (c2/D)
— (2w/pg) =0, the market for B in the South is Walrasian stable, as its
excess demand decreases with its price.'®

Since the South is a net exporter of basic goods, when the MNorth has a
downward sloping excess demand for B (i.e, a Walrasian stable market for
B) the world market for B will necessarily be Walrusian stable. The Morth's
market for basic goods is Walrasian stable because « and § are assumed to
be relatively small, so that the supply of By [from eq. (17)] is nearly inelastic.
As GB%dpy=2x(w?/piy—Liw/p}) is always negative, (3/@pg)(B°—B%)=<0 in
the North.

1#Naie that even when [C.2) of Proposition 2 15 satisfied (c,/0 — 2w/ = 0] the model could be
Walrasian stable in # il I was positive and sufficiently large. Since a natural interpretation for L
makes it (23 shown in footnote 3) a negative number, the positive results of export-led policies
{of Proposition 2) will in general obtain in a Walrasian vnstable domestic market for 8. The
results of Proposition | obtain, instead, in Walrasian stable domestic markets for 8.
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Therefore the world market for B 15 Walrasian stable under the conditions

ol Proposition 1.
The Walrasian stability of the market for I is checked similarly. From {12)

I®={a,K—c,L)YD. Taking now py as the numeraire for simplicity,

s {

. Pr !

i
therefore

oF_ _ . B

— = —a; .
S
Since p I®=T (a constant),

i) i I

dpy i

Therelore, il capital supply is sufficiently inelastic, i.e., f close to zero,
¢ 1 ;
— (P =)= (a, ir - 1) =0.
Py Pr

Therefore each domestic market of  is Walrasian stable, and thus the world
market for [ is too. This completes the stability analysis,
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