INFORMATION TO USERS

This reproduction was made from a copy of i document sent to us for microfilming.
While the most advanced technolopy has been used to phetopraph an | reproduce
this document, the quality of the reproduction is heavily dependent upon the
quality of the material submitted.

The following explanution of techniques is provided to help clarity markings or
notations which may appear on this reproduction,

1. The sign or “target™ for pages apparently lacking trom the  document
photagraphed s “Missing Paget)™ I it was possible to obtain the missing
page(s) or section, they are spliced into the film alonyg with adiacent pages. This
vy have necessitated cutting through an image and duplicating adjacent pages
to assure complete continuity.

2. When an image on the film is obliterated with a round black mark, it is un
indication of cither blurred copy because of movement during exposure,
duplicate copy, or copyrighted materials that should not have been filmed. For
blurred pages. a good image of the page can be found in the adjacent frame. If
copyrighted materials were deleted, a target note will appear listing the pagesin
the adjacent frame.

3. When a map, drawing or chart, etc., is part of the material being photographed,
a definite method of “‘sectioning”™ the material has been followed. It is
customary to begin filming at the upper left hand corner of a large sheet and to
continue from left to right in equal sections with small overlaps. If necessary,
sectioning is continued again--beginning below the first row and continuing on
until complete,

4. For illustrations that cannot be satisfactorily reproduced by xerographic
means, photographic prints can be purchased at additional cost and inserted
into your xcrographic copy. These prints are available upon request from the
Dissertations Customer Services Department.

5. Some pages in any document may have indistinet print. In all cases the best
available copy has been filmed.

Universi
Micrdfilms
International

300 N. Zeeb Road
Ann Arbor, M1 48106



Chol, Jai Young

8224189

VARIABLE RETURNS TO SCALE AND THY PURE THEORY OF

INTERNATIONAL TRADE

The University of Oklahoma

University
Microfilms
International wx. zees Road, Ann Avor, M1 28106

PH.D.

1982



THE UNIVERSTITY OF OKLAHOMA

GRADUATE COLLEGE

JARIABLE RETURNS TO ICALE AND THE PURE

THEORY OF INTERNATIONAL TRADE

A DISSERTATION
SUBMITTED TO THE GRADUATE ¥FACULTY
in partial fulfillment of the requirements for
degree of

DCCTOR OF PHILOSOPHY

BY
JAI YOUNG CHOI
Norman, Oklahoma

1982



VARIABLE RETURNS TO SCALE AND THE PURE
THEORY OF INTERNATIONAL TRADE

APPROVED BY

DISSERTATION COMMITTEE



ACKNOWLEDGENMENTS

(923
<*
4

I wish to cxpress my de: cratitude to Dr. Eden

res

r unforgettable sup-

o~
p

S. 4. Yu and Dr. Chong K. Licw for th
port and guidance throughout my graduate studlies. To them
I am genuinely indebted.
Appreciation 15 extended to the other members of ny
dissertaticn committee, Dr. James E. Hibdon, Dr. Alexander
J. Kondonassis, Dr. Terry D. Robertson and Dr. Ed ¥. Crim Jr.
Unconditional love and commitment of my family, es-
pecially my mother, Bong X. Lee, my wife, Kun-too, and my

daughter, Me-Hee will be always remembered.



P, Yy
PABLE OF CONTENDS

C
=
o
&
3
P
3
H
O

Chapter

I.

4
=]

ITI.

IV.

INTRODUCTION T0O VARIAZLE RETURINS
TO SCALE . . . . .

Introduction
Review of Literature
The Analytical Framework

GAINS FROM TRADE UNDER VARIABLE
RETURNS TO SCALE. ..

The Non-optimality of Free Trade
Free Trade versus llo Trade

The Optimal Policy .
Wlelfare Implications of Some
Protection lMeasures. e
Vlelfare Comparilsons of Tariffs,
Subsidies and Taxes.

VARIABLE RETURNS TO SCALE AHND
CUSTOMS UNION THEORY

Assumptions and the llodel.
Analysis . . . . . .

VARIABLE RETURNS TO SCALE AND THE

THEORY OF NOMINAL TARIFFS.

Jones-Batra Model . .
Tariffs, Import Demand and the

Tariffs and Domestic Price Ratio
The Optimal Tariff ..

1i

pnd

‘O T

55
57
60
72



V. VARIABLE RETURNE TO SCALE AND THE
THEORY OF ECONOMIC EXPANSION.

Assumptions and the Model.
The Effects of Economic Expansion
on the Small Economy
Economle Expansion and the 'I’e"mu
of Trade

V1. COMNCLUSIONS

BIBLIOGRAPHY

APPENDIX .

iii



Table

Table

Table

Table

Table

Ly

(81

LIST OF TABLES

Welfare Effects of Trade Crecatlion
and Trade Diversion under Variable
Returns to Scale . .

Analysis of the Welfare Effects of
Trade Creatlon and Trade Diversion

The Effects of Technical Progress
on the Outputs under Variable
Returns to Scale

The Effects of Technlcal Progres
on Welfare under Variable Return
to Scale.

S
o~
o

The Effects of Factor Accumulation
on Outputs under Varlable Returns
to Scale.

iv

Page

(1]
L

.100



la
1u
lc
2a
2b
2c¢
2d
2e
2t
ba
Up
be
5a
5b

5¢

LIST OF

TLLUSTRATIOND



VARTIABLE RETURNS TO 3CALE AND THE PURE

THEORY OF INTERNATIONAL TRADE

CHAPTER T

INTRODUCTION TO VARIABLE RETURNS TO 3CALE

I. INTRODUCTION

It 1s generally agreed among economists that the as-
sumptions underlying the conventional theory of internationa
trade delineate a mythical world. Supporting the argument
are the assumptions of constant returns to scale, perfect
competition in product and factor markets and full employment
of resources. The decades of the sixties and seventies have
wltnessed a propagation of studies that investigate the im-
plication of relaxing those speclal assumptions in the context
of the pure theory of international tradc¢. The issue of re-
turns to scale, however, has attracted less attention than the
others mainly because the compatibility of increasing returns
to scale with perfectly competitive equilibrium has remalned
unresolved 1issue.

Recently, trade theorists have shown that perfect
competition can prev2i1l under conditions of increasing returns
to scale if the economies of scale are external to individual
firm and internal to industry and the competitive output is
efficient if the externalities are output-generated (Kemp,

1



VG55 ). msed on this concept, a group of leading trade econ-
omizts has analysed the valldity of some fundumental theorems
of internationnl trade including the Bybeusynskl theorem, the

SJtolper-lamuclson theorem and price-output response, cte.

and Kemp, 1969; Jones, 1968). Several additlonal

(lierberg

¢fforts have been subsequently made to reestablich other
theorcetical principles soverning international trade. liHow-
cver, those are limited in numbers and there ic ctill ample
room for improvement and investigation.

The present worit deals with some previously unexplored
but important aspects of international trade under the assump-
tion of variable returns to scale. The toplcs under investi-
gation include the gains from trade, the theory of customs
union, the theory of nominal tariffs and economic expansion.
The variable returns to scale are assumed to take a specific
form, namely that economies of scale are external to individual
firm and internal to industry and the externalities are output-
generated.

The next section of this chapter is devoted to the re-
view of the related literature to obtain a better understand-
ing of the current knowledge regarding this topic. The last
section of thils chapter presents the analytical framework that
wlll be utilized throughout this study. The standard model of
general equilibrium 1s extended to include the variable returns
to scale. The method 1s mainly derived from the constructions

devised by Kemp (1969) and Jones (1968). Although some exten-
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stons and modifications ure made for rigorous demonstration,
no other results are reached in this scctlon,

In Chapter 2, the galnc from trade theorems are ¢x-
amined under the condition of variable returns to sceale.
The compensation principnle 15 adopted as the welfare criterion.
The topics discussed are the non-optimality of free trade,
the first-best-policy maximlizing social welfare, free trade
versus no trade, welfare implication of some protection meas-
ures including tariffs, production subsidies and consumption
taxes and the welfare rankings among those policy instruments.

Chapter 3 1s devoted to the examination of the welfare
consequences of discriminatory tariffs under the setting of
variable returns to scale. The traditional customs unions
theory assoclated with the names of Viner, Lipsey and Gehrels
are reconsidered under the new assumption. In particular,
the welfare effects of such discriminatory tariffs are ana-
lyzed by differentiating two types of trade creation and trade
diversion according to the manner in which trade 1is beilng
created and diverted.

Chapter 4 deals with the positive aspects of the nomi-
nal tariffs in the presence of variable returns to scale.
The two country, two commodity and two factor model provided
by Jones (1969) and Batra (1973) is extended to incorporate
variable retuns to scale. Under such an extended setting,
the effects of tariffs on the terms of trade and domestic price
ratios are analyzed. Additionally, the necessary conditions

for Metzler paradox and the optimum tariff are derived.
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In Chapter 5, the implicution of cconemice ¢xpansion
for output levels, social welfare and the terms of trade are
cramined under the assumption of variable returns to scale.
A5 in the conventlonal analysis, two sources of cconomic cx-
pansions are identifled, technical progress and factor accu-
mulation. To analyze the c¢ffects of technical progress on

the outputs of commodities, Jones (1999) model is extended.

[&]

The Prebisch hypothesis regarding the secular deterloration
of the terms of trade in underdeveloped countries i35 recon-
sidered in the new dimension.

Chapter 6, the final chapter, presents concluding

remarks.

II. REVIEW OF LITERATURE

Increasing or decreasing returns to scale in produc-
tion are indisputaktle phenomena that characterize the real
world. As such, they have been recognized as one of the
principal determinants of international trade, since Adam
Smith's discovery of the division of labor as the elemental
source of the wealth of nations (Chipman, 1965). Nonetheless,
they have never played a major role in both the classical and
the modern theory of international trade, chiefly because
until the 1930's the compatibility of increasing returns to
scale with perfectly competitive equilibrium has been a mat-
ter of intense debate without apparent conclusions (Chipman,
1970).

Increasing or decreasing returns to scale are usually



attributable Yo certain ceconomies or discceonomlier that are
reflected in production cousts.  They may be Internil or oX-
ternal to the Cirm. I the cconomiecs of scale are internal
to the firm, perfect competition breaks down because one firm

"

would ceventually supply the whole industry output. Therefore,

the debates have been centered on the type of economies ¢f
scale that are external to the firm. > Chipman (1965), in his
1lluminating survey article, desceribes it as follows:
It 15 probably correct to say that economles of scale
tend to be ignored in theoretical models not 50 much
on empirical grounds as for the simple reason that the
critical difficulties are considerable, and it is not
generally agreed how they can be incorporated into 2
model of general equilibrium or whether they are at all
compatible with the assumption of perfect competition.
Some efforts, however, have been made recently to
investigate the implication of variable returns to scale in
the context of the pure theory of international trade by a
group of trade theorilsts who believe that perfect competition
can prevail under conditions of increasing returns, if the
economies of scale are external to individual firms.2
Kemp (1955) has shown that perfect competition and static in-
creasing returns can be reconciled by the introduction of
external economies and the competitive output is efficient

if the externalities are output-generated. Based on the

lhis type of externalities may be generated for the
following reasons: learning by doing, fuller utilization of
production capacity and improvement in the quality of labor
and management. Professor J.E. Hibdon noted the importance
of information sharing.

2This concept was originally introduced by Marshall
(1879, 1890) and refined by Edgeworth (1905), Knight (1924,
1925), Meade (1952, 1955) and Kemp (1955), among others.
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concept, Jones (1969) has formulated a model of variable re-
turns to scale (VRS) and examined the validity of the Rybeuynokd
and Stolper-Samuclson theorems in the presence of variiable ro-
turns to scale. Allowing for nonhomothetic industry produc-
tion functions, he has concluded that both theorcms based on
the assumption of constant returns to scale do not carry over
directly to the case of varlable returns to scale whereby
the degrees of externalities and the correspendence between
average and marginal factor Intensitles play a critical role.

Herberg and Kemp (1969) have derived the locus of pro-
duction possibility frontier and analyzed price-output re-
sponse under the assumption of variable returns to scale.
Utilizing homothetic industry production functions, they have
shown that a) the locus of production possibility frontier is
strictly concave to the origin near the increasing returns to
scale (IRS) axis and strictly convex to the origin near the
decreasing returns to scale (DRS) axis and b) the output of a
commodity responds perversely (positively) to an increase in
its relative price if it displays IRS (DRS) in the neighborhood
of 1ts zero output.

Recently, Mayer (1974) has reconsidered the Rybczynski
and Stolper-Samuelson theorems by introducing a dynamic stabil-
ity condition and argued that a) both the Rybczynski and the
Stolper-Samuelson theorems are valid if the system is stable
and industry production functions are homothetic, b) if only
the stability condition is met, the Rybczynskil theorem carries

over while the Stolper-Samuelson theorem requires the addi-
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tional condition that average and marginnl factor Intensitlien
a0¢ the same and ¢) price-output response i positive in o
stable system.

Mayer's results have been challenged by Panagaria (1980)
on the ground that the significance of the results based on
comparative statlics 15 weakened. Eaton and Panagaria (19793),
based on a alternative stability criterion, have shown that
a perverse price-output response 1in the presence of IRS impliles
a stable internal production equilibrium if and only if the
Marshall-Lerner condition is not met. Since this result is
derived from one factor model under specially defined stability
criterion, the absence of factor substitution and the unique-
ness of the stability criterion significantly reduce itc
generality. Recently, Panagaria (1931) has analyzed the
patterns of specialization based on IRS in one industry and
DRS in the cther using the two commodity and one factor model
and shown that a) a small country will never speclalize in the
DRS industry if it ever specializes in production and b) a
small country will never specialize in production if an in-
ternal production equilibrium exlists. Although these results
are derived from the one factor model with constant elastici-
ties of returns to scale, they are general because the asymp-
totic properties of the production possibility frontier always

hold.l Note that the studiles introduced until now are concerned

1Elasticity of returns to scale 1s discusssed in the
next section. For a detailed discussion of asymptotic pro-
pergies of production possibility curve, see Herberg and Kemp
(1969).
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with the production side of general cquilibrium. Melvin (1969)
has discussed the inercasing returns to scale as o possible
determinant of international trade by introducing the demand
side of general equilibrium. Kemp and Heglsihi (1970), using
the revealed preference arguments, have proposed the sufficlent
conditions under which the opening of trade and the improve-
ment In the terms of trade are not harmful in the presence of
variable returns to scale, production subsidies and consump-
ticn taxes. This subject has been recently reexamined by

Eaton and Panagaria (1979) in terms of Pareto welfare criterion.
It is, however, noteworthy that both studies still do not relax
the assumption of constant returns to scale in their discus-
sions of production subsidies and consumptlon taxes.

Through the brief survey of the notable contributions
to the subject, 1t has been observed chat a) the fundamental
theorems constituting the skeleton of the conventional theory
of international trade have been analyzed under variable re-
turns to scale, b) the theorems known for constant returns to
scale case do not generally carry over to the case of variable
returns to scale and c¢) although there are some works which
introduce the demand slde of general equillbrium, those are
limited in numbers and still ample room for improvement and
extension.

In concluding this section, Chipman (1965) should be
quoted once again: "this is a poor reason for excluding them
(economies of scale) from consideration is evident, especial-

ly if it is true that they constitute one of the principal
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sources of international trade".

IIT. THE ANALYTICAL FRAMEWORK

This sectlion presents the analytical frameworlk and
¢xplores the implication of variable returns to scale for
the production side of general equilibrium. The standard
two-commodity two-factor model of international trade is5 ex-
tended to the variable returns to scale model using the pro-
duction functions devised by Herberg and Kemp (1969). The
results obtained in this section will be utilized throughout
subsequent chapters. Although the validity of Euler's exhaus-
tion theorem for such production functions and the method of
deriving the internal production equilibrium condition along
with its generalization to the multi-commodity and multi-
factor case seem to be new, no other new results are reached

in this section.

Assumptions and the [odel

The standard two commodity and two factor model of
international trade utilizes the following six assumptions
as its format.

(1) There are two commodities, Xy and Xz,
duced by Industry 1 and Industry 2 using the factors of pro-

respectively pro-

duction, labor (L) and capital (K), which are indispensable
to production.

(2) A firm's production function is subject to constant re-
turns to scale and the marginal productivity of each input

is positive but diminishing.
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(3) Factors of production are perfectly mobile between sec-
tors within an cvconomy but perfectly immoblle amony cconomiesn.
(M) Pactor prices are perfectly {lexible such that full-
employment 15 always maintalined.
(5) Each commodity 15 characterized by a diffcerent factor
intensity, which 15 non-reversible among commodlties.
(6) Perfect competition prevails both In product and factor
markets.

The main concern of this research is to relax assump-
tion (2) by introducing the economies of scale. To make the
system compatible with assumption (6), it is assumed that
the economies of scale are external to individual f{irm and
internal to industry and they are output-generated. Ioreover,
the optimal factor ratio is independent of the industry's
output at a given wage-rental ratio. The development of the
model proceeds with the specification of production functions
satisfying such properties.l

xy = g, (XIF (ey,1,) i=1,2 (1.1)

X, = g (X)F, (K,,L,) 1=1,2 (1.2)

where xi 1s the output of a typical firm in industry 1 and cy

and li are capital and labor employed by it. Xi is the output

of industry 1 and Ki and Li are its employment of capital and

labor. gi describes the role of externality and is a positive

Examples: Meade (1952), in his famous example of apple
blossoms and honey production, has assumed that the output of
honey depends on the output of apples. Herberg and Kemp (1969)
have begun with a production function of the more general form,
Xi=gi(Xl,X2)Fi(Ki,Li) i=1,2.
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runction defined on (Q,») and ¥ i homopeneoun of degroee one,

1

(omtput) elusticity of returns to sceiale of the ith industry,

¢y, defined on (-w, 1) may be written

-

¢, = (dgi/dxi)?

= (de /a%, V(K. /e a1, 1.3
. (g /a% V(X /&) 1=1, (1.3)

1

Hote that «¢,>0 for increasing (constant) returns to scale in-

dustry and ¢,<0 for decreasing returns to scale Industry.

i
Total differentiation of (1.2) yields

(l—ei)dxi = g, (F, dK +F

= !
%y (P diy LidLi) 1=1,2 (1.4)

where ¥, ., and F,., are respectively the first partial deriva-

K1 Li
tives of Fi with respect to capital and labor. Since econo-
mies of scale are external to individual firm and internal to
industry, each factor is paled the value of 1ts marginal pro-
duct to the individual firm not the value of its marginal pro-

duct to the industry.

1=1,2 (1.5)

]
1, I = = - -
4= gy Fyy = Py Ty = P8y (k)

t
r o= piBiFLy = PyByFyry = py8y (k) i=1,2 (1.6)

where a prime indicates the first partial derivative and fi

is Fi/Li and k, and Py respectively stand for capital-labor

1
ratio and price of the ith commodity. In the absence of

external economies, private marginal product (giF ) of factor

Ji
j (j=K,L) 1is smaller than the social marginal product of it
(giFji/(l"eﬁ))‘ In other words, private marginal cost exceeds
social marinal cost. It is noteworthy that industry produc-

tion function (1.2) satisfles Euler's exhaustion theorem
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regardless of the deprec of returns te seale.” With full-
cmployment of factors of production.

L =1L, + L, (1.7)

K=K, + K (1.8)

1 2
where L and K stand for fixed supplies of labor and capltal.
Differentiation of (1.7) and (1.8) ylelds

= - Q
dLl sz (1.9)

= g} 1
dKl dKz (1.10)

Production Possibility Frontiler
The shape of production possibility curve has been
derived by Herberg and Kemp (1969) under variable returns to
scale. It is, however, worth reconsidering for the attainment
of a more rigorous understanding of the effects of returns to
scale on the shape of production possibility curve as aepa-
rated from that of factor intensities. From (1l.4), we get

the expression for Xm/dxz.

ax, ) (1—e2)g1(FK1dKl+FL1dL1) (1.11)
dX, = TI-e;)8,(Fy,dK,*F  ,dL,)
Profit maximization conditions, (1.5) and (1.6), yields
F
L2
F.. = 2 p (1.12)
Ll FK2 K1l

Substituting (1.9), (1.10) and (1.12) in (1.11), we obtain

lFi is homogeneous of degree one by assumption. Thus,
it holds (tX3/gi1)=F1(tKi,tLi). Differentiating with respect
to t and substituting t=1, we obtain (Xy/gi)=FgiK{+Fp1Lj.
Substitution of (1.5) 2nd (1.6) yields pixi= rKi+ WLi’
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dx _ (1-(:2)81:"}:1 . (l-«.‘; )&1 ](:’ )

-

dx; - (T=c e,y I G TN Eol5(ky)

fo

(1.13)

Equation (1.13) explicitly shows that the shape of production
possibllity curve is influenced by two forces, clasticitics

of returns to scule and factor intensitics. Under corstant
returns to scale where 813 are constant and eis are zero,

only factor intensitics affect the shape of production possi-
bility schedule. In this case, production possipility curve
15 linear if there is only one factor of production or 1if the
factor intensities of the two commodities are the same. Under
variable returns to scale, however, production possibility
curve is not linear for both of the above cases. To assess
the effect of returns to scale as seperated from that of factor
Iintensities, assume that the factor intensities of the two
commodities are the same so that kl=k2=k, where k denotes

the overall capital-labor ratio (K/L). Then fi(kl)/f;(ke) in

(1.13) becomes some positive constant (C). Following Panagaria

(1981), assume further that g, has a form, Xii, so that e =a,.
Then equation (1.13) can be reexpressed as,
ax l-a
= = -C==xd1 e (1.14)
1~ 2
2 1
Differentiation of (1.14) with respect to X2 yields
2
a X 1-a
1 _ 2yx(2a;- 1),-(a,+1) (1-a,)
—n= = C(l-a )X X5 72 {ag(l—al)}(1 17+
dX2 1
ca, (1-2,)x{1"32)) (1.15)

The curvature of production possibility frontier can be in-
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ferred from (1.14) and (1.15). (1.1%) shows that the slope
of production possibility curve is negative while (1.1%9) in-
dicates that if Industry 1 exhibits IRS (31>0) and Industry 2

DRS (32<O), dle/dxg >0 in the neighborhood of ¥.=0 and

1

-~

dle/dxg <0 in the neighborhood of X2=0. Furthermore, there

is only one inflexion point at dle/dxg=0. This result is
exactly identical to Panagaria's (1981) result derived from
one factor model. Figures la, 1b and lc deplct three differ-
ent shapes of production possibility curve based on the re-
sults obtained above. 1In the general setting where both
factor intensities and elasticlties of returns to scale are
variable, the shape of production possibility curve is deter-

mined by e aei/axi and k,. As a result, there may exist

1’ i

multiple inflexion points but the neighborhood properties
remain unchanged.l To generalize, increasing returns to
scale tend to make production possibility curve bowed-in
toward the origin while different factor intensities tend to
make it bowed-out from the origin.2 Therefore, the final

shape 1s determined by the relative strength of the two forces.

Internal Production Equilibrium

Kemp (1955, 1969) has shown that in the presence of

lFor' neighborhood properties of production possibility
curve, see Herberg and Kemp (1969).

2The effect of factor intensities on the shape of pro-
duction possibility curve 1s not discussed here because it is
not the main concern. However, by using Edgeworth box diagram
and Savosnick's (1958) technique of deriving production possi-
bility curve from a contract curve, it can be easily demon-
strated that different factor intensities tend to make the
curve bowed-out from the origin.



Xl(IRS)

XE(DRS)

Figure 1la



Kl(IRS)

x2(IRS)

€1”> €2

Figure 1b
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external cconomies productlon may take place inside produce-
tion possnlibility curve but a special type of cxternalities,
output-generated cconomlies, cannot prevent a competitive
cconomy f{rom producing on the production possiblility curve.
The condition for internal production cquilibrium ic readily

established by substituting (1.67 in (1.13).

d,(l ) _(1—@2) p_z-
an l—e1 Py
or pl(l-el)dl(l + p2(l—22)dI2 =0 (1.16)

A glance at (1.16) reveals that the marginal rate of trans-
formation is not equal to «(pz/pl) unless e,=e,. That 1ig,
price line cuts the production possibility curve unless the
elasticitles of returns to scale of the two industries are

the same. In Figures la, 1lb and lc, price line (~p2/p1) is
flatter than the slope of the transformation curve at the

point of production equilibrium (p) since e.> e,. The converse

1 2

is true if e1< e2.

The relationship (1.16) can be generalized to multi-
commodity and multi-factor cases. For simplicity's sake,
let us consider the three commodity (Xl,'x2 and X3) and three

factor (Ki’Li and Ri) case where R, denotes the land employed

i
by Industry i. Then equation (1.4) becomes

(l—ei)dXi = gi(FKidKi+FLidLi+FRidRi) i=1,2,3 (1.17)

Similarly, total differentiation of full-employment condition
ylelds

dK1+dK2+dK3 = dLl+dL2+dL3 = dR1+dR2+dR3 =0 (1.18)
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In addition to (1.5) and (1.0), we have another profiv maxi-

mization condition, z=p giF“1 (1=1,2,3), where 2 s the rental

I

i

price of the land. ‘Then the expression for (l-e,)d¥, 1o

17771

(l-ul)dA1 = gl(FKIdK1+FL1dL1+vR1

— In } I w w v 1
(Po/Py )8, (Fyn (AR +AR)4F 5 (dLy#dL ) 4Fp, (AR, +dRS))

de)

i

= -(p2/p1){(1-02)dX2+(p3/p2)(1—e3)dx3}

Hence,

pl(l-el)dx1 + p2(l-e2)dX2 + p3(1-e3)d:<3 = 0 (1.17)
The extension to the larger numbers of commodities and factors
essentially follows the same procedure.

This section has been concerned with the implication of
variable returns to scale for the production side of general
equilibrium. 1In the following chapter, we introduce the demand
side of general equilibrium and examine the gains from trade

theorems in the presence of varlable returns to scale.



CHAPTER II
GAINS FROM TRADE UNDER VARIABLE RETURNS TO S5CALE

The theory of galns from trade has a long chronicle
that dates back to Adam Smith, who directed his criticism
against the mercantilist doctrine of protection. Embedded In
his principle of absolute advantage is the 1ldez2 of increaged
opportunities for division of labor and specialization pro-
vided by international trade. Smith's 1dea was inherited by
David Ricardo who advocated the principle of comparative ad-
vantage which has remained unchallenged until today. How-
ever, the two principles are based on quite restrictive assump-
ions, particularly, the labor theory of value and constant re-
turns to scale. Modern general equilibrium theory developed
by Heckscher and Ohlin largely takes the gains from trade for
granted and describes why and how trade takes place. 1In the
general equilibrium theory, the neoclassical production func-
tion repnlaces the classical production function so that factor
substitution 1s critical in explaining why and how trade occurs.
But the assumption of constant returns to scale is still re-
tained. Recently, several trade theorists have 1lnvestigated
the welfare consequences of international trade under variable
returns to scale. Kemp and Negishi (1970), using the revealed
preference arguments, have proposed the sufficient conditions

20
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under which the opening of trade and improvenment in the terms

~

of trade are not harmful in the presence of varlable returns
to seale, production subsidlies and consumpbtion taxes. Recent-
ly, the same subject has been reconsidered by EZaton and Pana-
garia (1979) in terms of social utility function. It is5 note-
worthy that both studies still do not relax the assumption of
constant returns to scale in thelr discuccion of production
subsidies and consumption taxes.

This chapter is5 concerned with the welfare concequences
of international trade and some protection measures in the
presence of variable returns to scale. The topics discussed
are the non-optimality of free trade, {ree trade versus no
trade, the first-best-policy maximizing social welfare, welfare
implication of tariffs, production subsidies and consumption
taxes and welfare rankings among those policy instruments.

The country under analysis is assumed to be a small
country that 1s incapable of influencing the world prices by
manipulating its volume of trade. For analytical purposes,
the compensation principle 1s adopted as the welfare criterion.
In addition, all goods are assumed to be non-inferior.

The demand side of the model 1s represented by the
social utility function (U) which is dependent on the consump-
tion demand for the two commodities (D1 and D2)

U = U(Dl,D2) (2.1)

where Ui> 0 and Uii< 0 for i=1,2. An economy's budget con-

straint stipulates that the value of production is matched by
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the value of consumptlion in terms of world prices.

X, + pX, =D

3N
1 > 1 + pD2 (2.7)

where p (=p?/p1) {5 the world price of the second commodity

in terms of the first.

I. THE NON-OPTIMALITY OF FREL TRADE

From the outset, it will be demonstrated that the
optimality of free trade does not nececsarily hold in the
presence of variable returns to scale, where the criterion
of the optimality 1s the maximization of social welfare.
Following Samuelson's (1939) definition, free trade is defined
as a situation in which the domestic and world prices of 2all
trade goods are the same, assuming the absence of frictional
costs such as transportation costs.

Differentiating (2.1), we obtain
Ys

+ =
1 Ul

du = Ul(dD dD (2.3)

5)
To maximize utility, consumers equate the marginal rate of
substitution to the relative price of the two commodities
(U2/Ul=p). Therefore, (2.13) becomes

au
— = .u
i dD,+ pdD, (2.4)

L

Total differentiation of (2.2) yields

dX, + pdX, = dD,+ pdD, (2.5)

Substituting (1.16) and (2.5) in (2.4), we obtain

au _ (el-e2
Ul 1-e2

€2-¢1
l-el

Yax., = ( YpdX

>
1 -0 (2.6)

2
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Hotlce that the necessary condition required for frec trade

to be the optimal policy 1o dU/UluO. The sufficlont condi-

tion requlres the additional condition, dQU -0, It 15 obvi-
ous from (2.6) that the necessary condition {5 satisfied L6

=¢,. Under constant returns to scale, the

1 72

optimality of free trade holds since el=02=0. This implies

that the optimality of free trade does not necessarily re-

and only 1f e

quire the assumption of constart returns to scale. If the
industries in the economy are operating under identical re-
turns to scale, free trade is the optimal policy as long 2s
the second-order condition is met. Expression (2.6), how=-
ever, is not zero if e1#e2. Hence, we can state the follow-
ing proposition.

Proposition 2.1: Free trade is not the optimal policy if

industry production functions are subject to divergent re-

turns to scale.

II. FREE TRADE VERSUS NO TRADE

The case of non-optimality of free trade in the pre-
sence of variable returns to scale can be easily demonstrated
by geometrically comparing the twc extreme cases, free trade
and no trade. The production possibility curves 1in Figures
la, 1b and 1lc are reproduced in Figures 2a, 2b and 2c and
denoted by TT'. Consider that the economy is initially in
autarky situation, where DP indicates the domestic price ratio,
s self-sufficiency equilibrium and UO social welfare level.

Assume further that the elastlclty of returns to scale of the
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o
first Industry Lo greater than that of the second industry

((:1 >09); price line L5 rlatter than the rate of trancforma-
tion at the production point. Let FP indicate the exogenously
given International price ratio which is steeper than DP.
Assuming a non-negative price-outnut response, production

(consumption) now occurs at s (02) and the social welfare

2

is U which lies below Uo. Hence, free trade may be inferlor

5>
to no trade.

The economic explanation of this result 1is as follows.
In this example, we have assumed that Industry 1 is operating
under greater elasticity of returns to scale than Industry 2

and the international price ratio favors X, sector compared

2
with the autarky price ratio. If production were held at the
autarky equilibrium point s, welfare clearly would be increased
due to the consumption galin assoclated with the opening of
trade. The consumption gain is given by the improvement in
welfare from UO to Ul’ However, the consumption gain may be
outweighed by the production loss which occurs due to the
change in the relative price of commodities as the home coun-
try switches from no trade to free trade. Since international
price favors the second industry, the transfer of factors from
the higher returns to scale sector (Xl) to the lower returns to
scale sector (X2) brings about the productivity loss to the
economy. The production loss is given by the deterioration

of welfare from U, to U,. If the production loss 1is greater

1 2
than the consumption gain, free trade is inferior to no trade.
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TIT. THE OPTIMAL POLICY

If frec trade L5 not the optimal pollicy in the pre-
sence of wvarlable returns to seale, what s the optimal pol-
fey? Equation (2.6) provides the answer. (2.6) shows that

dU/UI# 0 if ¢ %02. Clearly, the best pollcy 15 one that

=]

makes du/u, > if e #e,. Such a policy requires dX“% 0 (and

i

<
dX,—= 0) if e Outputs of X, and can be increased or

A
1> ] 2° 1 "2
decreased by a policy of production tax-cum-subsidy. The

]

viAa O

reason why this should be achieved by a productlion tax-cum-
subsidy rather than by other alterratives, such as tariffs,

is that 1t can increase the productivity by transferring
factors from the lower returns to scale sector to the hligher
returns to scale sector without creating a divergence between
the international price ratio and the marginal rate of sub-
stitution. Such a policy takes the production (consumption)
point from s (c¢) to s' (c¢') in Figures 2d, 2e and 2f. At the
new production point, the world price ratio, FP', parallel

to FP, is tangential to the production possibility curve (TT')
unless both Industry 1 and Industry 2 are operating under
increasing returns to scale so that the production possibillity
curve 1is strictly convex to the origin. If the production
possibility curve is strictly convex to the origin, a policy
of tax-cum-subsidy results in the specialization in productioi
of the commodity whose elasticity of returns to scale is
greater than the other. This case 1s geometrically described

in Figure Z2e.



>

l(:ms)

29

Figure 2d

XE(DRS)



8z aJan3TJd

(SHI)EX

(S&I)IY

0%



Figure 2f

X, (DRS)



el
AN

Proposlition 2.2: If industry production functions are sub-

Ject to different returns to scale, the welfare cian be max-

Imized by introducing, In addition to free trade, a pollicy

of nroductlion tax-cum-subsidy such that the output of the

industry with greater (smaller) elasticity of returns to

scale 15 at the maximum (minimum).

IV. WELFARE IMPLICATIONS OF SOME PROTECTION MEASURES

In the previous section, it has been shown that in
the presence of variable returns to scale free trude may be
inferior to no trade. No trade, however, is a special case
of restricted trade. This section deals with the welfare
consequences of restricted trade, which may be affected by
the introduction of non-prohibitive tariffs, production sub-
sidies or consumption taxes 1in the presence of variable re-
turns to scale.

For analytical purposes, let the first and the second

commoditles be the exportables and the importables respec-

tively.
Dl= X~ El (2.7)
D2= x2+ E2 (2.8)

The balance of payment equilibrium requires that the value of
exports 1s matched by the value of imports in terms of foreign
prices,

1= PE, (2.9)
Note that the balance of payments equilibrium condition, (2.9),
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5 consistent with the cconomy's budget constraint, (2.2).

Tariffs
Suppose that the home country imposes a non-prohi-

bitive tariff (t) on the imports of the second commodity.
It should be noted that a tariff under small country assump-
tion changes the price ratio facing both producers and con-
sumers. Then the local relative price of the second commodity
in terms of the first commodity becomes

P,= p(1+t) (2.10)
To maximize utility, consumers equate the marginal rate of
substitution to the tariff inclusive price ratio (U2/Ul=ph)'
It has been previously shown that production equilibrium
occurs when

dul - ( 1—82 )p

(2.11)
Totally differentiating (2.1), (2.7) and (2.8) with respect
to t and after a simple arrangement, we obttain

1 du _ ifl - iEl +p (Efé + EEQ) (2.12)
U, dt dt dt h'dt dt *

By differentiating (2.9) and (2.10) and using (2.11) and (2.12)

we derive

L du pp Sg:il) Eig + p2tEE§
U, dt h'"I-e;” dpy dpy (2.13)

¥ The value of consumption in domestic price is equal
to the value of consumptlon in domestic price plus the tariff
reve?ue:)D1+pth2=X1+phX2+tpE2. This is consistent with (2.2)
and (2.9).



Eaustion (2.13) furnishes the ey expresston for o des
termining the offect of o tarif’ on the wWelfure o
country. lnder constant returns to senle (r.-lfa-:.,mo), (2.13)

N
reduces to p“t(dﬁﬂ/dp)), which Lo necensarily negative in
o

}
the absence of inferior goods, so that a4 higher rate of tar-

pm

167 results in the lower level of social welfare.  Further-
more, freo trade turns out to be the optimal pollicy becnuse
dU/dt=0 {f ¢=0. These results, however, no longer hold under
variable returns to scale due to varlable clasticltics of re-
turns to scale and ambiguous prlice-output response.

With regard to the price-output response, Herberg and
femp (1969) have shown that the output of a commodity recponds
perversely (positively) to an increase in its relative price
1f 1t displays increasing (decreasing) returns to scale in the
neighborhood of its zero output and under variable returns to
scale the response of output to a small change in price cannot
be inferred from the local curvature of production possibility
frontier. Recently, Mayer (1974) has considered price-output
response in connection with dynamic stabllity condition. As-
suming the Marshallian adjustment process (quantities respond
to excess demand prices) in product market and the Walrasian
adjustment process (prices respond to excess demand) in the
factor market, Mayer has shown that under variable returns to
scale the output of a given commodity responds positively to
an increase 1n its relative price if the system 1s dynamically

stable.
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To control the vartety of possible outcomesn, the fol-

lJowing nnnlysis will be retricted to the dynumically stable

S

. . cee s - - . . s
system in tayer Yoo osense, 1.0 dx VA% ) SN VI LIy vhie auoenes Ol
€.

h
tnferior goods, dE,/dph {5 then negative.  Frem (2.13), tv

15 c¢lear that dU/dt< 0 i ec.> @ Hence, the followlng pro-

PEALPE
position can be stated.

Proposition 2.3: If the clasticity of returns to scale of

the exportable industry 15 equal to or grcater than that ol

the importable industry, a higher rate of tariff results in

the lower level of social welfare given the pnositive price-

output response.

But if €< €5,

Proposition 2.4: If the elasticity of returns to scale of

S
dU/du?

the exportable industry 1s smaller than that of the import-

able industry, soclal welfare and the tariff rate are not

uniguely related.

The economic explanation of these results are as
follows. Suppose that the exportable industry is operating
under greater elasticity of returns to scale than the import-
able industry. If the output of a commodity responds posi-
tively to an increase in 1ts relative price, a higher tariff
increases (decreases) the output of the importable (export-
able) commodity. This results in the productivity loss to the
economy since factors are transferred from the higher returns
to scale sector to the lower returns to scale sector. Fur-

thermore, a higher tariff generates higher consumption dis-
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tortion than the lower tariff, In this cnse, the total wel-
fare offect of a higher tariff 1s unambipguously nepative,
Henece, 1 hicher tartiff {0 infoerior to a lower tariff.

But 1f the cxportable industry Lo eoperating under
smaller elasticity of returns to sScale than the importable
industry, a higher tariff brings about the productivity gain
to the economy because factors are transferred from the lower
returns to scalc sector to the higher retunrs to scale sector.
A higher tariff, hcwever, lmposes a higher consumption loss
Therefore, the total effect on the welfare depends on the
relative strength of these two opposite forces. If the pro-
duction gain outweighs (underweighs) the consumption loss, a

higher tariff is better (worse) than a lower tariff.

Production Subsidies

Suppose the home country grants a production subsidy
(s) to the importable industry for protection purposes. A
production subsidy under small country assumption changes the
relative commodity prices to the producers but not to the
consumers. The local relative price of the second commodity
to the producers 1is

p = p(1l+s) (2.14)

Hence, production equilibrium occurs when

Xm l—e2
'd‘x_z = _(l_el)ps (2.15)

But the marginal rate of substitution between the first and

the second commodity reflects the world price (U2/U1=p).
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Total differentiantion of (2.1), (2.7) and (2.8) und
appropriate substitution yields

dX di ax dE
1 du _ ™M 1 P(ds2 + dSE) (2.16)

Differentiating (2.9) and (2.14) and using (2.15) and (2.16),

Wwe obtain

1 du 27%1,%%2 2 %%
- a5 - PP le P (2.17)

1 4s 5
The first term on the right hand side indicates the returns to
scale effect on production, where as the second term captures
the production loss due to subsidy. Under constant returns to
scale, (2.17) reduces to -pzs(dx2/dps), which 1is always nega-
tive. Under variable returns to scale, however, it stands in
need of revision due to variable elasticities of returns to
scale. In the dynamically stable system (dXz/dps>O), dU/ds< 0
if e.> e

1 2°
Proposition 2.5: 1If the elasticity of returns to scale of

Hence, the following proposition can be deduced.

the exportable industry is equal to or greater than that of

the import-competing industry, a higher production subsidy

results in the lower level of social welfare given the posi-

tive price-output response.

Equation (2.17) may be reexpressed to analyze the
alternative case.

qu 5 e2-el-s(l—e2) dx

R (2.1
1

It is clear from (2.18) that dU/ds> 0 if s« (ezmel)/(l—ez).

Since s> 0, e, <e, if s< (ez—el)/(l-e

1 2 1).
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Coreturng Lo soile of

Proposition 2.6: If the clusticity of

the exportable inaustry 13 smaller than thnat of the import-

compet ing industry, a higher production subsidy results in

the higher level of social welfare glven the positive price-

output responsc.

This result can be casily explalined in comparison
Wwith a taritrr. Ve have previously shown thut 2 tuar!lff creates
both consumption distortion and production distortion (or gain).
But a production subsidy does not affect the consumptlon slide.
Therefore, the total welfare effect 13 solely determined by
the effect on the production side, which is equlivalent to

the production effect of a tariff.

Consumptlon Taxes
The imposition of a consumption tax (c) on the imports

of the second commodity increases 1ifs relative prilce to the
consumers but not to the producers. The local relative price
facing consumers 1is now given by

p,= p(l+c) (2.19)
Since the relative price of the commodities to the producers
remains unaltered, the condition for production equilibrium
is

dXx l-e

1 2
—_— = _.(__..__)p (2.20)
dX2 l—el

Totally differentiating (2.1), (2.7), (2.8) and (2.9) and

using (2.20), we obtain

dD
1 au _ 2 %o
073 TP @, (2.21)
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which 1o necessartily negative In the nboence ¢f infertor cood;

Proposition 2.7 4 hicher consumption Loy results in the

lovwer lewel of social welfare rocardless of the retunrs 40

senle of the cxportable and the Importable indusntrices.

The standard result based on the acssunptlion of constant re-
turns to scale carries over to the case of variable roeturns
to scale.  The reason 1s that & conzuwaption tax introducern

consumption dictortion by creating a2 divergence between the

"

world pricec and the marginal rate of subctitution of the

consumers wWithout affecting the production side.

V. WELFARE COMPARISONS OF TARIFFS, SUSIDIES AND TAXE

From the practical point of view, the welfare com-

parisons among different policy measures are important. It

is relatively simple matter now to compare the welfare effects

of tariffs with those of prcduction subsidies and consumption

taxes using the information acquired in the previous section.

Tariffs versus Production Subsidies
To compare the welfare effects of the two policy
Instruments, we must first define the equivalence criterion.
Adopting the Corden's (1957) criterion of equivalence, let
the equivalence between the tariff and the production subsidy

be defined by

dX2 dX2
t = s, dt = ds and T~ a

That is, the welfare effects resulting from those rates of
the two policy instruments which generate an equal change

in output of the importable commodity are compared.

¥



subtracting (2017) from (2.0173), we obunin

in
14U du. 2 e R I
'U1 Tl et U 35; (2.22)

which 1o always negative o the absence of inferior goods.

Proposition 2.8: A tariff {5 inferior to an equivalent pro-

duction subsidy regardless of the returns to scale of the

exportable and the imperiable Industries.

The reacon 15 that the effects on the production cilde
of an equivalent tariff and production subsidy are the came,
whereas only the tariff creates consumption distortion such
that the foreign price ratio diverges from the marginal rate

of substitution of the domestic consumer

Tariffs versus Consumption Taxes
Vle need agaln to define the equivalence criterion
of the two policy measures. Adopting the Bhagwatl and Sri-
nivasan's(1969) criterion of equivalence, let the equivalence

between the tariff and consumption taxes be defined by

dD dD
2, _ 2
tae) = o)

That 1s, the objective of the policy maker 15 to set the
consumptlon of the importable commodity at a certain level.

Subtracting (2.21) from (2.13), we obtain
1 .4U dU) ) p2{ee-el--t(l-e ) dx

2
( l-e

2
1.4y _du }
J,hdt T de 1 dp, (2.23)

In the dynamically stable system (dX2/dph> 0), the sign of

(2.23) is negative ir e e, But (2.23) is positive if

t <(e2—el)/(1-e ), which implies that e, <e,. Hence, the

2



following propositlion Lo lmmedinte.

441 o] . T . o . » . e . JIPa A
ition 2.9: I the elanticticy of returns to senle of

K . N

Propos

the exportable industry {5 equal to or greater than (smaller

than) that of the Importable industry, 2 tapriff is superior
. S ) !

(inferior) to an cquivalent consumption tax given the price-

cutput response ic positlive,

As 15 well-known, a tarify affects both the production
and consumption while a consumption tax affects the consump-
tion only. The consumption distortions created by an equiv-
alent tariff and consumptlion tax are identical; the ctariff
creates a further effect on the production, which is identi-
cal to the effect of an equivalent production cubsidy. Com-
paring Proposition (2.9) with Proposition (2.5) and (2.6),
it 1s clear that the conditlion under which a tariff is
inferior (superior) to an equivalent consumption tax is the
same condition under which a higher production subsidy lowers

(improves) social welfare.

In this chapter, we have examined the traditional
galns from trade theorems in the one country open-economy
model allowing variable returns to scale. In particular,
some sections have been devoted to the examination of the
welfare consequences of the tariffs which are non-discrimi-
atory in nature. The following chapter explores the welfare
implications of discriminatory tariffs, the customs union,

under the assumption of variable returns to scale.



CHAPTER IIX
VARIABLE RETURNS TO SCALE AND CUSTOMS UNION THEORY

In his ploneering contribution to the thecry of
customs unions, Viner (1950) has demonstrated that the customs
unions may be welfare-decreasing based on the now familiar
concepts of trade creation and trade diversion. According
to Viner, trade creating customs union 1c pgood and tends to
increase welfare whille trade-diverting customs union is bad
and tends to decrease welfare. Viner's proposition was sub-
sequently challenged by Lipsey (1957, 1960) and Gehrels (1856)
on the ground that Viner has ignored the inter-commodity sub-
stitution iIn consumption. Lipsey and Gehrels have advanced
the proposition such that trade diversion does not necessarily
decrease welfare as Viner had thought. On the contrary, trade
diversion may be welfare-increasing if the consumption effects
are taken into consideration. The Lipsey-Gehrels arguments
have been generalized by Melvin (1969) and Bhagwati (1971) to
the case of concave production pessibility frontier exhibiting
increasing opportunity costs. According to Melvin-Bhagwatil
arguments, in addition to the consumers' gain obtained by
inter-commodity consumption substitution, there is also a
producers' gain obtained by adjusting the production up to

the point at which the marginal rate of transformation is

42
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cquated with the barter terms of trade.  Johnson (1974} and
Chcholindes (1978) have pointed out that the dizputes over
welfare-inereasing trade diversion are o semantic problem
which arices from a definitlion of trade diversion.

In addition to the static effects of the customs
unions, Balassa (1961), Scitovcky (1958), Leibenstein (1955),
Corden (1972) and Chacholiadez (1978) have discusced the dy-
namic effects of customs unions including ceconcmles of seazle,
technical change, increased competition and changes in invest-
ment pattern.

This chapter examines the traditlional customs unions
theory under the setting of variable returns to scale. £is
in the foregoing analyses, it 1s assumed that increasing or
decreasing returns to scale are caused by output-generated
economles or diseconomies of scale that are external to indi-
vidual firm and internal to industry. The problem we consider
is particularly important since the creation {co:uTraction)
of a market resulting from the formation of customs union
leads to a greater (lesser) degree of specialization, which
changes production costs for the following reasons: fuller

utilization of plant capacity, learning by doing, development

of a pool of skilled labor and management (Chacholiades, 1978).

I. ASSUMPTIONS AND THE MODEL

As in the standard customs unions theory, we employ
the three country, two commodity and two factor model with

the modification allowing the productlon functions which are
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subJect to vardable returns to sceale,  Suppone that the
world consists of three countries; the home country A and
fts potentinl union partners, B and €. All thrce countrics
produce two commoditics, X} and X2, using the factors of
production, capital and labor, which are indispensable to
production. Furthermore, A is the highest-cost and C is the
lowest-cost produccer of XZ. Countries B and C are cimilar,
but differcent from 4 and hence do not trade cach other. 1In
addition, A is a2 small country, a price taker, so that If
A engages in trade 1t exportis Xl to 2 and C but imports 12
from B or C but not from both.

The demand side of the model 1s represented by a
concave utility function,

U= U(Dy, D,) (3.1)

where D. and D. are the consunption demand for the two com-

1 2

modities in the home country and that Ui> 0 and U 0

11°
for 1=1,2.

Let Xl be the exportable commodity and X2 the importable

commodity.
Dy= Xy- E, (3.2)
D,= X,+ E, (3.3)

where E1 and E2 stand for the export of X, and the import of

1
X2, respectively.

Assuming the balance of payments equilibrium is always
maintained

E,= pE, (3.4)
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where p (=p3/p1) 15 the world price of the second commodity
in terms of the first. A tardiff Iin the case of a omall coun-
trry changes the domestlic price ratio facling both producers
and consumers. The domestic relative price of the second

commodity in terms of the first becomes

Py p(l+t)

We have shown in Chapter I that production equilibrium
occurs when

dxl ) _(l—e

dX

2

5 1-e1) Ph (3.5)

where Xm/dX2 is the marginal rate of transformation between
the two commodities and ey the output elasticity of returns
to scale of Industry 1.

The model consisting of (3.1)=(3.5) will be utilized
to investigate the welfare consequences of trade-creating

and trade-diverting customs unions in the presenrce of variable

returns to scale.

IT. ANALYSIS

To analyze the welfare implications of a customs
union under variable returns to scale, we follow the pro-
cedures developed by Batra (1973) and later extended by Yu
(1981, 1982) to the case of factor market imperfections and
regid wage economy. Differentlating soclal utility function
(3.1) and utilizing the consumer equilibrium condition,

U2/U1=ph, wg obtain
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du
i,

= aD.+ p, dD, (3.6)
\1 4

1 “h
Totally differentinting (3.2)-(3,4) and using (3.5)

and (3.6), we get

du - ¢ 2 1)p dX,+ ptdE, - E_dp (3.7)
u h "2 T2 2
1 €1
Since import is a2 function of the tariff and the terms
of trade, ~2 2(t p) and dE, —(au /3t)dt+(HE /av)dp Substi-

tuting in (3.7) to obtain

e 9E s
du _ 2 1 2
UI ( 1o 1)pth2+ pu

;_3 o 2 &
dt + (ptat uz)dp (3.8)

The first term of the right hand side captur~<s the welfare
effect of variable returns to scale and the second (third)
term indicates the ef?ect of an exovenougly changed tari 5?
rate (terms of trade)

Since X, depends on t and p, X, =X,{(t,p) and d¥,=

2 2

(8X2/8t)dt+(3X2/3p)dp. Substituting in (3.8) to get

e,~e oX oE e, -e X oE
av _ (2 2ipt %]dt N [( 2 Ly, 2i0e—2 g _|dp

1
)p +p
U, I-e, "h3t 3t 1=e; 'Phdp 3D 2

(3.9)
Taking partial derivatives of ph=p(l+t) with respect
to t and p, we obtain aph/at=p and aph/ap=(l+t). substituting
in (3.9), we get the final expression

av _ du
U, ~ dt|dp=0

dUu

-e. 3X oE X 3k E
2 1 2, 2 2 2 1 2 2 2
=|pp,, ( )=—=+p“t dt + (1+t){p, ( ) pt - =—\dp
[ h'"1-e,"3p, Bpél Ppt1c -e, Bph 3Dy, (1+t)

(3.10)
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Bquation (3.10) 15 the Key expression for determining the
welfare effects of forming a customs union. The Oirst
(second) term of the richt hand side 1s the change in welfare
a5 2 result of a change in the tariff rate (terms of trade),
given that terms of trade (tariffs) remain constant.

Suppose that the home country is initially under
autarky due to prohibiltive tariffs. As in the standard cus-
toms unions theory, we define trade creation as the home
country's switch of its consumption of the importable commo-
ditiy from a higher-cost producer to a lower-cost producer
and trade diversion as that from a lower-cost producer to a
higher-cost producer. 7Yu (1981) has refined the traditional
definition by differentiating two types of trade creation and
trade diversion according to the manner in which trade is
being created or diverted. According to his definitilon,

Definition 1: Trade creation I refers to A's switch
of its consumption of X2 from domestic (highest-cost) producers
to C's (lowest-cost) producers.

Definition 2: Trade diversion I refers to A's switch
of its consumption of X2 from C's producers to B's producers
by discriminatorily abolishing tariffs on B only.

Definition 3: Trade creation II refers to A's switch

of its consumption of X, from B's producers to C's producers.

2
Definition 4: Trade diversion II refers to A's switch

of its consumption of X, from C's producers to B's producers

2
by discriminatorily levylng a tariff only against C.
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dotice that the tradivtionn! liternture of custon:
unions theory 15 mostly concerned with trade cerenttion T oand
trade diverstion 7. It will, however, be shown that tLrade
creation and trade diversion of different types hiave differoent
ifmplications for the home country's welfare,

Under trade creaztion I, A switches its consumption
of X2 frem domestic producers to ©'s producers by reducing
Its tariffs against 2 and C sucih that A trades with © only.
As 2 consequence, A's domestic price ratio decreases but
A faces the same foreign price ratio as befeore which 1s given by
C, dp=0. Further, the reduction in A's tariflf implieg dt <O0.
Since dp=0, (3.10) reduces to
dU_l: %p=€, 3%y 2 3E
Tl 2 el el S

1 1 h h

The first terms of the right hand side captures the production

3E
ap

dt (3.11)

effect of trade creation I via variable returns to scale

while the second term includes both production (direct) and con-
sumption effects. Consider the dynamically stable system in
which the output of a commodity reponds positively to an in-
crease in 1ts relative price, 3X2/3ph> 0. Then 8E2/8ph< 0

in the absence of inferior goods. If the industries in the

economy operate under identical returns to scale (e =e2) with

1
constant returns to scale as its special case, (3.11) reduces
pt(aEg/aph)dt, which is necessarily positive. This is the
standard result obtained by many authors including Batra (1973).
This result 1is retained if e;> e,
Hence, we can now state the following proposition.

since dU/U1 is still positive.
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Proposition 3.1 I the clacticity of returns to scale of

the crxportable industry is cqunl to or preater than that of

the dmportable industry, trade creation T 15 alwavs welfare-

improving given the positive price-output responsce.

But 1f Cy< €y,

Propocition 3.2: If the elasticity of recturns to scale of

dU/Ul% 0; the standard result breaks down.

the exportable industry 15 smaller than that of the import-

able industry, trade creation I may be welfare-reducing.

Under trade diversion I, A completely rmoves tariffs
against 5§ (dt<0) such that A now trades with B at B's terms
of trade. Hence, A'c terms of trade become unfavorable, dp >0.
The welfare effects of trade diversion I are given by (3.10).
As we discussed the economic meanings of the terms in the

first bracket, it suffices to note the following. The {irst
e, -e
term in the second bracket (l+t)p (—3——1)(ax /9p, )dp captures
h l—e1 2 h
the production effect of a change in the terms of trade via

variable returns to scale, the second term the terms of trade
effect on production (direct) and consumption and the third

term the terms of trade effect via change in the value of

import. Suppose el=e2 with constant returns to scale (el=62=0)
as a special case. Then (3.10) reduces to
%9 = pztgi-:—z- dt + (1+t)(pt;§g— - —}33) dp
1 h h 1+t
- & ap=0 9t * %-g- at=0 9P (3.12)

In this case, dU/dt dt> 0 and dU/dpdt=0dp< 0. It is clecr

dp=0
that dU/U, 2 0, depending on the rlative strength of these
<

opposite two forces. It is worth noting that (3.12) reveals
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both the consumption and the production pialng, which are
roesnectively emphasived by Lipsey-Gehrels and Melvin=phaowat i,
From (3.12), 1t 15 obvious that the traditional result,
welfare-improving tariff effect and welfare-reducing terms
of trade effect of trade diversion I, is retalned 1f Cy> Cgye
But if e, < e2, du/dt

dtZ 0 and du/dp dpZ 0, l.e.

dt=0

a lower tariff may be welfare-decreasine and the deterioration

dp=o0

in the terms of trade may be welfare-increasineg. In any case,
the welfare effect of trade diversion I is ambiguous.

Proposition 3.3: 1In the presence of variable returns to scale,

trade diversion I may be welfare-improving.

Under trade creation II, A completely removes 1its
tariffs against C so that now A engages in trade witn C only.
Thus A's domestic price ratio, Py decreases to C's terms of
trade. In addition, A experiences an exogenous improvement
In its terms of trade, dp <0. Since A had previously engaged
in free trade with B under trade diversion I, there 1s no
change in the tariff rate, dt=0. Therefore, (3.10) reduces

to
—e. 23X 3E E
av _ €r=€1 947 2 2
—-—Ul = (1+t)|}h( l_el) + pt - 76 dp (3.13)

As before, consider first the case in which e =€, Then (3.13)

reduces agailn to

JE B
du _ 2 B2
i (1+t)(ptaph 1+t) dp

which 1is necessarily positive 1if axz/aph> 0, i.e. trade diver-

sion II improves social welfare. It is clear from (3.13) that
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dU/Ul> 0 1r all ¢, Hence, the following proposition can
be deduced,

Proposition 3.4: If the elasticity of returns to scale of

the exportable industry L5 equal to or greater than that of

the importable industry, trade creation II 15 welfare-

improving miven the poslitive prilce-output responce.

. . >
But if ¢,< e,, dU/U;Z 0.

Propositlon 3.5: If the elastlicity of returns to scale of

the exportable industry is smaller than that of the import-

able industry, trade creatlion II may be welfare-reducing.

Finally, consider the welfare effects of trade diver-
sion II under which A Impgescs a dlscriminatory tariff against
imports from C. Consequently, A engages in trade with B only
at B's terms of trade. Since there is no change in the tariff
rate imnosed against imports from B, dt=0. But A's switch of
its consumption of X2 from C to B deteriorates A's terms of
trade, dp> 0. The welfare effect of trade diversion II is

>

given by (3.13). If €)= €5,

Proposition 3.6: If the elasticity of returns to scale of the

dU/U1< 0.

exportable industry 1s equal to or greater than that of the

importable industry, trade diversion II decreases social wel-

fare given positive price-output response.

But if &< €5,

Proposition 3.7: If the elasticity of returns to scale of the

>
dU/Ul? 0.

exportable industry is smaller than that of the Ilmportable

industry, trade diversion II may be welfare-improving.
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The cquations for determining the welfare effects of
trade crcation I, trade creation IT, trade diversion T oand
trade diversion II are presented in Table 3.1 and the analyoen
of those cquations in Table 3.2 for case of comparison.

Until now, we have employed a onc-country opcen economy
model, based on the small country assumption. In the next
chapter, we extend the analysis to a two~country model, where
either countrys actions are substantial enough to influence
the world prices. On the basis of such an extended model,
the implications of variable returns to scale are explored

in the context of the positive aspects of tariffs.



TABLE 3.1

Welfare Effects of Trade Creation and Trade Diversion

under Variable Returns to Scale

Types of Trade

Creation & Diversion Welfare Effects
Trade Creation I  au _{ (%2 el)a' 2+p2t3E2 dt
= < -
(dp 0, dt< 0) N B h* 1-e,"3p, aph—
[~ e,-e, 3X 3E,] e,~-e, 3x 3E E
Trade Diversion I du 2 1 2, 2 2 2 1 2 2
< i =|pp, (F—=)5=—=+p ty—|dt + (1+t)}p, (——=)—4pt

(ap> 0, dt< 0) N § h* 1-e,'dp, ap, h'"1-e,’3p, 9P,

[ '-T
Trade Creation IT  dU _ (q..) (e2—e1)aX2L t8E2 _ Ea 4
(dp< 0, dt = 0) U PhtT1-e_ ’9p. P‘3p, "1+t |°P

1 B 1 °Pn h |

[— -/
Trade Diversion II dU _ (1+t)| p (e2—el)8X2+ t8E2 _ Ey q
(dp> 0, dt = 0) U, h*"1-e,’3p, " 3p,, 1+t p
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TABLE 3.2

Analysis of the Velfare Effects
of Trade Creation and Trade Diversion

Types Returns to Tariff Terms of Trade Total
Scale Effects Effects Effects
Trade €129, + 0 *
Creation I el< e2 ?
Trade €285 * - ?
Diversion I e, <ce ? ? ?
1 2
Trade €129; * ¥
Creation II e, ce 0 ? ?
1 2
Trade €128 - -
Diversion II el< e2 0 ? ?

Note: The price-output response of a commodity 1s assumed
to be positive.



CHAPTER IV

VARIABLE RETURNS TO SCALE

AND THE THEORY OF MNOMINAL TARIFFS

The theory of nominal tariffs shares the same his-
torical root wlth the theory of gains from trade in that both
of them branched out from the classical controversy over free
trade and protectionism. In spite of the enormous contribu-
tions made toward the theory of tariffs, notably by i1l (1909),
Graham (1925) and Marshall (1949), among others, the develcp-
ment of the modern theory 1s greatly indebted to two pioneer-
ing works, one by Stolper-Samuelson (1941) and the other by
Metzler (1949).

Stolper-Samuelson, in their 1941 work, have investi-
gated the effects of a tariff on the factor rewards, which
combined with the previously developed Heckscher (1919) and
Ohlin (1933) theorem, has earned a insurmountable position in
the modern theory of nominal tariffs. However, the Stolper-
Samuelson theorem 1is based on rather stringent assumptions,
particularly the assumptions of a small country and constant
returns to scale. 1In the small country framework, a country's
exsernal terms of trade are unaffected by a tariff and hence
the domestic price o6f the importable commodity 1s increased
by the slze of the tariff, which Batra (1973) has called the

55
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normative aspects of tariffs.

It was not, howaever, until the publication of Metzler's
1949 article that the positive aspects of tariffs attracted
the attention of trade theorists. In this prominent work,
Metzler has examined the effects of a tariff on the factor
revards in the presence of monopoly power of the tariff impos-
ing country. He argued that if the tariff 1mposing country
is large enough to iInfluence the world prices, the domestic
price of the importable commodity is influenced by two con-
flicting forces. The tariff tends to raise it directly while
the resultant decrease in domestic import demand tends to
lower it indirectly by lowering the international price. If
the latter 1s stronger than the former, the domestic price of
the imported good falls as a result of the tariff; this is
the so called Metzler paradox.

Recently, Metzler's result has been challenged by
Sédestern and Vind (1968, 1969) on the ground that Metzler has
posed the problem artificially. According to their arguments,
if tariff Iincome is spent in the same manner as all other in-
comes, Metzler's result cannot be produced; a tariff will
always turn the terms of trade in favor of a tariff imposing
country and increase the domestic price of imports. But Jones
(1969) has quickly defended Metzler's result by demonstrating
the fallacious nature of thelr criticism based on his well-
established general equilibrium model.

Until recently, however, few efforts have been made

to investigate the implication of variable returns to scale
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in the context of the positive dopects of tarliffs,  Hxceptlons
are the works by Matthews (1950) and Zenp (1969), in which
they have diagrammatically derived the offer curve assuming
that industry production functions are subject to lfdentical
increcasing returns to scale.  In addition, ¥Wemp has considered

-

the stablillity of iInternational equilibrium. It will be shown,

L4

however, that the chape of thelr offer curve Lo the one of sSove-

eral poscible shapes that can be derived under such assumptlon,

]
cr

This chapter deals with the positlive aspects o ar-

£

iffs in the presence of variable returns to scale.  For ana-
lytical purposes, we employ the two-country, two-commodlty

and two-factor model, which was originally provided by Jones
{1969) and later elaborated by Batra (1273), and then extend
the model by incorporating variable returns to scale. Under
such an extended setting, the effects of tariffs on the terms
of trade and domestic price ratios are examined. Additionally,

the necessary conditlons for the Metzler paradox and the

optimum tariff are derived.

I. JONES-BATRA MCDEL

For analytical convenience, we follow the mathematical
procedures developed by Batra (1973, Chapter 5). It is assumed
that the world consists of two countries, the home country
and the rest of the world. Both countries produce two commo-
and X

dities, X using the factors of production, labor and

1 2°
capital. Either country is large enough to influence the

international prices by manipulating its volume of trade.
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in nddition, the home country crports (Imports) the Cirsey
(sceond) commodity while the Copcipn country export: (imports)

e

the second (first) commodity.

Wam Vo= X o

2 2 2 ( )
—_— v Iy o
£10% Dyem Ky (h.2)

where Elf’ sz and X’f are regpectively the foreicn country's

import, total domestic demand and ocutput of the {irst commo-
dity. HNotice that previous notations are preserved unless
speclfled otherwise. Let th (tf) be the ad valorem tarif?
imposed on the importable commodity by the home (foreign)
country and let Th=(1+th) and Tf=(l+tf).

At a constant rate of tariff, a change in the terms
of trade affects the domestic demand for the importables by
changing the domestic price ratio, which in turn gives rise
to substitution and income effects. In addition, a change
in the terms of trade shifts the production point along the
production possibility schedule by changing the domestic rela-

tive price of the imports. Hence, we can write

E,= Dy(p,,¥)-X,(p,) (4.3)

E .= D) ()X (p,) (b.u)

Where Y (Yf) is the national income of the home (foreign)
country, ph=p(l+th) and pf=p/(l+tf) are respectively the tariff
inclusive domestic price ratio of the home and foreign coun-
tries. The change in real income is of concern. If the change

in social welfare is an index of the change 1in real income,
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(.!.I_J = Y o= ! N4

i d¥ = dD + p, dD, (4.5)
Similarly,

d¥.= dD, .+ p.adD,, (h.5)

The tariff income of the home and the foreign coun-

tries are glven by

E - pE.= = (T -1)pZ L
PLE, pE =, t pE2 ( h L)p 5 (4.7
E. - p.E.. = = (T.-1)E. /7 u,
PypEyp= PyEyp = (Tp=1)p) (By (/Te= (T-DE /T, (5.9)

Note that the last term of the right hand
pressed in terms of the first commodity. Followinsg Jones (19
and Sédestern and Vind (1968), assume that the governments of
the two countries give the tariff revenue back to the private
sectors in lump-sum fashion so that the tariif incomes are
spent in the same manner as all other incomes.1 Then the
value of consumption 1n domestic price is equal to the value
of production plus the tariff revenue.

Dl+ ohD2 x1+ th2+ (T -1)pE2 (4.9)

D X + (T —1)E /m (4.10)

10t PePop™ Xt PeXop

Assuming the balance of payments is always at equilibrium

E,= PE, (4.11)

Eq o= PE,, (4.12)

Differentiating (4.3), we obtain

dE,= (8D,/3p, )dp,+ (8D,/3Y)dY - (3X,/3p, )dp,

1The effects of tariffs on the terms of trade and
domestic prices are different depending on how tariff revenue
is disposed by government. For related discussions, see
Metzler (1949), S8destern and Vind (1968) and Jones (1969).

63)
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Dividing by Eq and after some manipulation, we zev

L] ]
S h+(m /PpEy)d¥ =5, Dy (h,13)
where an asterlsk denotes the relative rate of change, v, =

h
-(ph/Ez)(aDz/aph) deseribes the consumption substitution as
a result of change in p, for a given income, mh=(802/8'{)ph
=Y ” ~ L -~ ! ~ = ™ “
the marginal propensity to consume X,, 5, (ph/“E)(3A2/3ph)
the substitution in production 1in response to a change in Py, -

In the absence of inferior goods, e, > 0 and 0«< m, < 1.

IT. TARIFFS, IMPORT DEMAND AND THE TERMS OF TRADE

The Jones-Batra system consisting of (4.1)-(4.13)
is now extended to examine the efflects of a tariff on import
demand and the terms of trade in the presence of varlable
returns to scale. To accomplish this, we must f{irst obtain
the expression for dY. Differentiating (4.9) and solving
for le+pth2, we obtain

dY=—E2dph+(Th--l)pdE2+(Th-—1)Ezdp+pE2dTh+Xm+pth2 (4.14)

Under constant returns to scale, the last two terms of the
right hand side vanislies from the expression since production

equilibrium occurs when dX +phdx =0, This standard result 1is,

1 2
however, in need of revision under variable returns to scale

such that
iil = (1- 2)p
dX2 1- -€q h

Hence, we rewrite (4.14)

ar, +(—<—2 2 1)phdY
€1

dY=-E,dp, +(T, -1)pdE+(T, ~1)E,dp+pE

2
(4.15)

2 2
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bifferentiating py=pT, to obtain (4.16) and (h.17)

dphn Thdp + pdTh (h.14)
* ] * .
Ph - P +Th (‘.1])

By substituting (4.16) in (4.15), we get the simplified ex-

pression for dY
e,-e
2 71
2+( l-e

1
s

(4.1

(@)

dY=-E )

2dp+(Th-l)pdE )phdx2
The first term of the right hand side captures the change in
national income due to a changed terms of trade, the second
term the income effect of a change in import demand via tariff

revenue and the last term the returns to scale effect on real

income.
By substituting (4.17) and (4.18) in (4.13), we obtain
* # *
E, = -a,p - AT (4.19)

where ah is the home country's terms of trade elasticity of

import demand and A, the tariff elasticity of import demand;

1

h
thelr expressions are respectively given by

eh+sh{l-mh(e2—el)/(l-el)}+mh/Th

a, = (4.20)
h l-mhth/Th
) ey ts, {1-m (e -e,)/(1-e,)} )
Ay = I-m t, /T (4.21)
h 'h" "h

Expression (4.19) furnishes the two factors that affect the
demand for imports, the terms of trade and the tariff rate.
To be specific, ay (Ah) is the rate of change in import demand

due to a change in the terms of trade (tariff rate) for a

1For detailed mathematical derivation, see the Appendix.
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siven tartfs rate (terms of trade), that moven along {(ohifun)

the of for curve,  Since L /7 <« 1, and in the abhsence of in-
h "h

fertor poods 4 <, <1, the denominator of (4.20) and (4.21)

15 positive. dHence, the shape of the offer curve {5 deter-

mined by the sign of the numerator of (4.,20) and the dircc-
tion of its shift i5 declded by the sign of the numerator
of (4.21). It iz noteworthy that 1-m,t, /7, , which Jones
called "the Keynslan type of multiplier", 15 unaffected by

o 3

2]

ale. Under wvarlable returns toc scale,

cr

variable returns

however, e, (1=1,2) plays an important role for determinin

o2]

1
the demand for import, in additlion to .» Sy and m, . Suppose
that the industries in the economy operates under identical
returns to scale (e1=e2) with constant returns to scale as =
special case. Then mh(eg—el)/(l-el) vanishes from (4.20) and
(4.21) so that we reach the Jones-Batra result. As in the
foregoing analyses, let us confine the analysis to the dynam-
ically stable system, in which the output of a commodity re-
sponds positively to an increase in its relative price (llayer,
1974). Then ay and Ah are both positive since s > 0. This
implies that an improvement in the terms of trade at a con-
stant tariff increases the demand for imports, i.e. the offer
curve 1s bowed-out toward the axis of the exportable commo-
dity. Furthermore, an increase in the tariff rate for given
terms of trade results in the lower import demand, i.e. the
offer curve shifts toward the axis of the importable commodity.

This standard result is retained if el> e2 since ah and Ah

are still positive.
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'y

Proposition «4.1: If the elatliclty of returns e scale of the

cxportiable industry {5 cquaal to or greater than that of the

importable industry, an improvement in the terms of trade (n

higher tariff) for a given tariff (terms of trade) increases

(decreases) the demend for imports, glven the positive price-

output response.

This 15 geometrically described in Figurce 4a. TFor the terms

DE. 1If the

[ &]

of trade 0B, the home country's import demand 1
terms of trade are improved to OB', the demand for imports is
increased to FG provided the terms of trade are constant; the
offer curve of the home country is bowed-out to the axis of
the exportable commodity. A higher tariffl shifts the offer
curve from OH to OH', so that the demand for imports falls
from DE to CA (FG to IE') for the terms of trade OB (OB').

But if €< ey the signs of ay and Ah are not clear-
cut. Notice that ay,> 0 1if Ah> 0 but the converse is not true,
i.e. A 20 1if a

h h
positive term, mh/Th’ compared with A

< 0. The reason is that ah has an additional

he This implies that
if the elasticity of returns to scale of the exportable indus-
try is smaller than that of the importable industry and the
offer curve has a normal shape, an increase in the tariff may
or may not shift the offer curve and the direction of the

shift is not determinate. This is depicted in Figure Ub.

The home offer curves (OH, OH' and OH") have the normal shapes.
A higher tariff may shift the original offer curve, OH, to OH'
(OH") if A> 0 (A < 0), but if A
offer curve.

h=0’ 1t does not shift the
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Fa=Eap
(Importable)

Bll

E;=Epp

(Exportable)

Figure Ub
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Other Interesting cases that may occur when Cyta, tnelade
that ah and Ah are both negative. It should be noted thnt

< .
Ah< 0 1ir 4% 0 but the converse 15 not Struc, l.oe. o= 0 1

Ah< 0. This Implics that 1f the offer curve 15 bhowed-ocut
toward the axis of the importable commodity, 2 higher tariff
always shifts the curve toward the axls of the lmportable
commodity. In Figure lc, the offer curves of the home country,
OH and OH' are bowed out toward 22 axls and 2 higher tarife?
shifts the curve from OH to OH'. Ac 2 result, the demand for
imports increases (rom AC to ED, given the terms of trade 0.
The following proposition symmarizes these results.

Proposition 4.2: If the elasticity of returns to scale of the

exportable industry is smaller than that of the importable

industry, an improvement in the terms of irade (a higher tar-

iff) for a given tariff (terms of trade) may decrease (in-

crease) the demand for imports.

Matthews (1950) and Kemp (1969, Chapter 8), assuming
that identilcal increasing returns to scale prevail among
industries, have diagrammatically derived the offer curve that
has a normal shape in the range of incomplete specialization.
Using (4.20), however, it can be easily demonstrated that
under their assumption the offer cuve may have other shapes.
Matthews and Kemp assumed that production possibllity curve
is strictly convex to the origin as in Figure 1b of Chaper I.
Since e.=e

1 72
possibility curve 1f the production is of incomplete special-

> 0, the price line is tangent to the production

ization. As the production possibility frontier is smooth,
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el< e2 and ah< 0

Figure lc
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the output of 2 commodity responds negatively to an Inerense

.

in its relative price, implying that the system o dynami-
cnlly unstable in light of the Mayer's stability ceriterion,

my, (o

-y .
PO e =0

1 72’ e

h: 0 1f Ieh+mh/Th|%|sh|, 1.e. the offer curve may be bowed-

in, bowed-out or horizontal toward the axis of the exportable

1)/(1--01) vanishes from (4.20) and hence

a

commcdity.
It 15 now appropriate to consider the effects of 2
tariff on the terms of trade. By following the similar pro-

cedure, we can derive the expression for the rate of change

*
in forcign import demand, Elf'
o T* 4
Eip= arp - AT, (4.22)

where af is the foreign country's terms of trade elasticity

of import demand and A_ the tariff elasticity of foreign im-

£
port demand, whose expressions are given by

- ef+sf{1—mf(e2f—elf)/(1-elf)}+mf/Tf
£ I-m t /T, (4.23)
.- epts, {l-mf(egf lf)/(l-elf)}
£ 1-m /T, (4.24)
I ~ * * *
Using (4.19),(4.22) and E1f= p + E,, we obtain
* ¥
AT, -« AT
¥ Uror h"h
p = — - (4.25)
af+ah 1

According to Marshall-Lerner condition, the denominator of
(4.25) should be positive to ensure the stability of the
foreign exchange market. We have previously shown that Ah> 0

1f e, > e

1 In this case, an increase in the tariff by the

20
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m“ *
home country (xh> 0) for the given foreien tariff (1,=0).
results in an improvement in the terms of trade,  This iz
the standard result obtalned by Metzler (1949), Jones (1969)
and Batra (1973). Thus the following proposition can be
stated.

Proposition 4.3: If the elasticity of returns to scale of

the exportable industry 1is equal to or greater than that of

the importable industry, an increase in the tariff results

in the improvement 1In the terms of trade of the tariff im-

posing country 1in the dynamically stable system.

But 1f e < e

1 55 the sign of A

p can be either positive or nega-

tive.

Proposition 4.4: If the elasticity of returns to scale of

the exportable industry 1s smaller than that of the importable

industry, an increase in the tariff{ may deterilorate the terms

of trade of the tatiff imposing country.

This situation 1s geometrically depicted in Figure H4b, where
OH, OH' and OH" are the offer cuves of the home country and

OF the foreign offer curve. If A < 0, the introduction of

h
the tariff by the home country shifts its offer curve from
OH to OH", and as a result the terms of trade deteriorate

from OB to OB".

IIT. TARIFFS AND THE DOMESTIC PRICE RATIO

In the previous section, it has been shown that irf
industry production functions are characterized by divergent

returns to scale, an increase in the tariff rate may improve,
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deteriorate or may not affect the terms of trade of the tar-
1€ imposing country. In this sectlon, we are interested In
examining the effects of the tariffs on the domestic price

ratio in the presence of variable returng to scale. To ac-
]

e

, we derive (U4.25) by adding T; to either

complish this, we need to obtaln the expression for p
* *
h™ h
side of (4.25).

*
Since p p + 7T

‘T‘* * +
X Ar‘f+Th(af a
Ph a

pm1-Ay)
*a, -1 (L.26)
i

Iy
*
For the given foreign tariff (tf=o), the tariff ~2lasticity of

domestic price ratlo 1s equal to

P*
2 . W .

- - - 2
Th af+ah 1 (4.27)

With the foreign market stability (af+a -1> 0), it is clear

h
from (4.25) and (4.26)

#

p #*

B> angBr20, 1rA S0 (4.28)
< < h >

T T

We may now consider the following four possible cases. The
first 1s the case in which the terms of trade are unaffected
by the tariff and hence the domestic price ratio of the im-
portable commodity is increased by the tariff rate, p:/T;=l
and p*/T;=O. In the small country case, this is undoubtedly
true since the forelgn elasticity of import demand facing the
home country 1s perfectly elastic, an=®. Hence, the second
term of the right hand side of (4.28) vanishes. This may also

occur, however, in the large country case if industy production



7
functlions are subjfect to varying returns to seaier The suf-
rictent condition {35 readily established from (H,21), L.e.
uhm-sh(l-mh(we—cl)/(1-&1)}. Given positive price-output
response, it is clear that this may happen only f $y% Yo
Second 15 the case where p;/’I‘;> 1 (p“/’i‘;)>c), that 45, the terms
of trade arc deteriorated as 2 result of 2 tariff and hence
the demestic price ratio of the importables is increased by
more than the tariff rate. ¥From (4%.23), it is clear that
p:/T;> 1 only 4f eh<-sh{1-mh(ez-el)/(1-el)}. Ylote that this
condition is5 satisfied only iIf e« 25 but the converse i35 not
true. Third 1s the case in which an increase in the tarirf
rate increases the domestic relative price of the imports but
by less than the slze of the tariff, O<p;/T;<l (—l<p*/T:<O)_
This occurs when 0<Ah/(af+ah—1)<1. Using (4.21), we obtain
the lower boundary condition, eh>—sh{l-mh(ez—el)/(l-el)}.
Note that the lower boundary condition 1s satisfied if e1> €,
and may be satisfiled if el< €y To derive the upper boundary
condition, we substitute (4.20) and (4.21) in Ah/(af+ah—l)<l
and obtain af+(mh/Th)/(l—m t. /T, )>1. If initial free trade is

h ' h" "h

assumed (th= g, Ty, = 0), this expression is reduced to af+mh*l,

i.e. the foreign country's terms of trade elasticity of import
demand plus the home marginal propensity to consume the import-
ables are greater than the unity. By substituting (4.23) in
a.tm <1, we derive the weaker upper boundary condition,

f h

ef+sf{1—mf(e2f—elf)/(l—e1f)}+mf+mh> 1. Finally, consider the

case in which a higher tariff results 1n the lower domestic

¥ ¥ % %
price ratio of the importable commodity, ph/Th<0 (p /Th<—l).
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- Iy . e esl

Thin o the Vetyler porasdox and occurs when Ah/(ﬂr+nh-!)»1.
Usine the snme procoedure that we have uned to derive the
upper boundary condltion for the third case, we obtaln the
necessary condition for the Metiuler paradox:

h™h” "h
If {nitial free trade is assumed, (4.29) becomes ah+mh<1,

2 T,/ (1em £, /7 Ve
aptlm /T, )/ (1-m, £, /7)) 1

that is., the forelen country's terms of trade elasticlity of

import demand plus the home marginal oropensity to consune

the importables are legs than the unilty. Weaker necessary
condition can be derived by substituting (4.,23) in af+mh<1,
i.e. e -

f 2¢ 71¢
that the returns to scale of the home industries do not play

*s.{1-m (e )/(Lee  dl4matm < 1. It 1s interesting
S - ‘e

any role in determining the necessary condltion for the

fetzler paradox, whereas those of viae foreign industries do

affect the necessary condition by influencing on the shape

of the forign offer curve.

IV. THE OPTIMUM TARIFF

Under constant returns to scale, if the tariff impos-
ing country is large enough to influence the world prices, 1its
welfare 1is subject to two conflicting forces. A higher tariff
tends to raise the welfare by improving the terms of trade;
at the same time, 1t also tends to deteriorate the welfare by
increasing the levels of production and consumption distortions,
Hence, there 1s a unique tariff rate that maximizes socilal

welfare, which 1is given by 1/(af—1).l

1
For discussions on the optimum tariff, see, for example,
Jones (1969) and Zatra (1972).
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Hanoed on the previous analynesn, however, we cian con-
Jecture that under variable returns Lo sceale many more ccm-
plications should be involwved for deriving the optimum tartff:
first, the effect of a tariff on the terms of trade are not
certalin; sccond, the effect of 2 tariff on the production
15 not clear-cut (see Chapter II).

The necessary conditlon for the optimum tariff, how-
ever, can be derived by setting dY in (4.18) equal to zero.
As a preliminary step, Differentiate (4.11) and reexpress it

by using (4.19) and (4.22) to obtain (L4.29).

E*-— - *~ A * A m* *_ a * \ 'T‘* (y 90)
= 217P T @pP =Rpsp-D ToD mRpty s

Solving for T;, we obtain

*

* A *
f
Th A (a “"ah 1)+KTf (2‘;.30)

Substituting (4.22) and (4.30) in (4.18), we derive

e

—(m 2
dY—(Th l)dElf—Th 2dp+( )pth2
€%
=(Th—1)dElf—ThE2dp+( l) nZ1p h(p +1 h)
* e, -e A -a_-a, +1 e, ~e A -a_.-a +1
=E, P th(af-1+ i—elsh h ﬁ h_y-(1- §~e13h h g h )
1 h 1 h
e, —e
2Tt “r L
B (O AT 5 TR )Tf (4.31)
1 h
Using (4.20) and (4.21), we reexpress (4.31)
¥
E..p e -e
1f 2 1
dy= t. (a . -1)(e +s —5——=5 )
eh+sh{1-mh(e2-el)/(l_el)} h " f h “h 1- -e, h

e =€, e2-e1 Af) %
-{e +s5, +—=—=5 (a ~1)El— (t s, T . —)T. (4.32)
h “h 1—el h' ' f h'f” 1--e1 h hAh r
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Il - p » ¢ - AR « * A ! e
Tor the gl ven fore l.;:n tart e (s “::(z) , (&, ,) cun be reduced by

using (4,21)
"

E. D —
1f 2 71
dY= . S t.(a . ~1)(e +35. - — )
Ah(l—mht,h/lh)[h ! h™"h™ 1-a,7h
e, -
‘ 1
-1 S +o— S a —l -
leptay 1-¢, ner )ﬂ (4.33)
* *
From (4.25), p =0 if A, =0 given t,.=0. In this case, dY &5 in-

*
determinate since Elfp /Ah(l-m )=0/0. The reason is that

t. /T,
h h/ n
a tariff 1is impotent to the demand f{or Imports and the terms

of trade. Hence, the optimum tariff does not exist. But If
Ah#O, the necessary condition for the optimum tariff{ can be
obtained by setting the terms in the bracket of (4.33) equal

to zero.1

(e
1l

-e_)s
to= al_ls(l+a ) L
f £

2 h -
(L4,z4)
(l—el)eh+(l-e2)sh

The sufficient condition requires d2Y<O in addition to (L4.3L)
If the industry production functions are subject to identical

returns to scale(e1=e =0) with constant returns to scale as a

2
special case, (4.34) reduces to l/(af-l). In the small country

case(ar=m), (4.34) becomes

(ez—-el)sh

t (4.35)

0 (l-el)eh+(l-e2)sh

It should be noted that (4.35) can be directly derived from

(2.13) in Chaper II by equating (l/Ul)(dU/dt) equal to zer-o.2

lA more detalled mathematical procedure for the optimum
tariff 1s provided in the Appendix.

2See the next page for the proof.
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Iff we assume both the small country and Sthe constant resuarns

to seale, to=0 that fo, free trade 1o the best pollicy,

>
Under variable returns to scale, not only the forelen country's
terms of trade clasticity of import demand C:r) but aloo the
domestic price elasticity of import demand (oh), price-cutnul
response and the elasticitles of returns to seale of the home

industries play important role for determining the optlmum

tariff.

®Phe effect of a tariff on social welfare was given
by (2.13) in Chapter II.

1 du _ (22 el)dyz thdEz

U. dt 1- : .

u, d Py e, 'dpy, ap,, (2.13)
Using the relationship, dE2 dD2-dX2, we reexpress (2.13) as
follows:

1 au _ p2 e2-el—t(l -e, ) dX, . th2

U, dt 1-e, dph dp, (1)

As defined earlier, e, ——(ph/E ) (dD /dp‘) and s, —(p./r )(dK /do )
Using these and after some mathematlcal manipulatlon we obtﬂln
| 1 du _ plles-e )s, ~t(1-e,)s ~t(1-e,)e }
—ﬁz dt (1+t)(l-e2) (2)
By equating (l/Ul)(dU/dt) to zero, we obtain the optimum tar-
iff for the small country.

(e -e.)s
£ = 1 "h

o (1-e1)eh+(1—e2)sh

[o}




CHAPER V

VARIABLE RETURNS TO SCALE

ANlD THE THEORY OF EZCONOMIC EXPANSION

In his 1894 article, Edgeworth suggested for the first
time the possibility that an expanding economy might be worse

off after growth than before, 1f the deterioration in the

@

terms of trade outweighs the output gain as a result of rmrowth.
The possibility of immiserizing growth was resurrected in the
late 1940s and the early 1950s by the problem of persistent
balance of trade deficits in the YWestern European countries,
particularly Great Britain. Hicks (1953) has tried to explain
'the dollar problem' in connection with the nature of economic
growth in the United States. He argued that technological
progress in the United States tended to be import-blased such
that productivity increases were concentrated in the import-
competing industries. The issue of immiserizing growth has
been raised again by the Prebisch (1959) hypothesis, which
ascribes the secular deterioration in the terms of trade of

the developing countries to the monopolistic elements of the
developed Western economies. In addition, many other impor-
tant contributlons have been made to establish the modern
theory of economic expansion, notably by Rybczynski (1955),
Bhagwatl (1958), Johnson (1959) and Findlay and Grubert (1959),

76
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among others,

Recently, several trade theorists have investigated
the implication of wariable returns to sceale for some growthe-
related trade theorems. Jones (1962) has examined the valld-
ity of the Rybczynski theorem 4in the pregence of varlable
returns to scale. Allowing for non-homothetic production
functions, he has concluded that the Rybczynskil theorem based
on the assumption of constant returns to scale does not carry
over to the case of variable returns to scale in a straight-
rorward manner, whereby the degrees of externalities and the
correspondence between average and marginal factor intensities
play a critical role. Later, Mayer (1974) has reconsidered
the Ryvczynskl theorem by introducing a dynamic stability
condition and argued that the Rybczynski theorem is valid 1f
the system 1s dynamically stable. Kemp and Negishi (1970),
using the revealed preference arguments, have proposed the
sufficient condition under which the improvement in the terms
of trade is not harmful In the presence of variable returns
to scale. Recently, the same subject has been reconsidered
by Eaton and Panagaria (1979) in terms of social utility func-
tion.

This chapter explores the implication of economic
expansion for the output levels, social welfare and the terms
of trade under the assumption of variable returns to scale.
As in the conventional analysls, two sources of economic ex-
pansion are identifled, technical progress and factor accu-

mulation. In Sectlon I, we extend the Jones model by incor-
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porating technical progress.  Based on the extended model,
Scetion TI examines the effects of oconomic expansion on
the ocutput levels and soclal welfare of a small country,
which 15 a price taker In the internationnl market. Also,
the Prebisch hypothesis (1959) regarding the secular deter-
loration in the terms of trade of the developing countries
15 reconsidered in the new dimension. Finally, in Section
ITI, we analyze the effect of economic exapansion on the

terms of trade In a large country framework.

I. ASSUMPTIONS AND THE MODEL

Consider an economy in which there are two industries

producing commodities, Xl and X2, using capital (X) and labor

(L). The production function of an individual firm is affect-
ed by external economies (diseconomies) that are output gener-
ated, but the externalities are internal to industry. The
industry production functions satisfyling these conditions may

be written

Xy= gy (X )F (K,,L (oty)  1=1,2 (5.1)

1 ti) = Gi(Ki,L

i’
where ti denotes the state of technology of the ith industry.

Fi is homogeneous of degree one in Ki and Li and defined on

the positive quadrant and the origin. gy describes the role
of externalities and 1s a positive function defined on (0,=).
It should be noted that these properties are satisfied if and

only if X =Gi(K1’L ti) is a homothetic punction.

1 1°

1For a related discussion, see Herberg and Kemp (1969).
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The Hxtended Jones Model
T 42 now time to extend the Jones model (1969) to
the case allowing technical progress, baced on industry pro-
duction functions as described in (5.1). The previous nota-
tions will be preserved unless specified otherwise. VWith

full-employment of factors of production, we can write

Xyt Cpoky= L (5.2)

Cpphq* Cppln= K (5.3)
where Cij i5 the quantity of the ith factor used to produce
one unit of the jth commodity, i=L,K, J=1 2. ¥For example, C,=
Ll/I(1 and CK2=K2/X2. Under perfect competition, the price h
of each commodity equals to the unit cost. Hence,

Coqw + Cpqr = by (5.40)

Coow + Cpor = p, (5.9)

Differentiating (5.2)-(5.5), we obtain

* #* * * *

ALle + AL2XZ = L - (ALlCLl+ XL2CL2) (5.6)
* . #* #* * *

AgaXy * Ago%p = K= OgCrat AyaCyn) (5.7)
* * * * *

OLa¥ * Ot = pym (B0t Oy Cyy) (5.9)
* * * * *

BpoW  + Oyor = py= (8,0 5% 85Cxo) (5.9)

where an asterisk indicates the rate of change. Aij is the
proportion of the ith factor employed in the jth industry

whereas @ is the share of the ith factor in the total value

1J
of the jth commodity (i=L,K, j=1,2). For example, AL1=L1/L

and 6., .=wL

/ $ 14
L1 l'plxl' By defirition, we can derive the following
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Let [A] and [0] be the matrices of ) and § cocfUlclents, that

is,
~
' ey I ﬂj-; It N “,
. ~ - - -d s Ie’ - LN
] - | (1=
Aoy run Yio T
e a el 1 el ! —J
The determinants of [A] and [8] are
= - = - = - = 5L (2D
AL = hy yhgo= dyghpn™ Appm ™ Myem Mp® Mo lipTRpi/u
9 G R .'I"LTLG(}’,J-}’.l)
= B, .,6,,- 0.,.08.,= 5, .~ = §,.- §,.= e
9] L17X2 K1"L2 L L2 4 “1 Py 1p212
(5.12)
> s
If k,<k,, |x| and |6] are both positive (negative) otz that

|A| and |8| always have the same sign so that [A][8]|> 0.

In the presence of technical progress and external
economies (output-generated), each input-output coefficlient
is a function of wage-rental ratio (w), technical improvement
(t1) and output levels; that is,

C,,= C, (w,t,,X,) i=L,K, j=1,2 (5.13)

1] 1] J°J
Total differentiation of (5.13) yields

¥ ¥ ¥ X" i=L,K, j=1,2 (5.14)
Cij— Aij— Bij— Ri,j .j 1=L,8, J=1, *
*
where Aij=(l/cij)(acij/aw) is the change in input-output
*
coefficlient due to a change in wage-rental ratio, Bij=(-l/Cij)°

(3Ci /atj) is the change in C due to techknical progress 1n

J
the jth industry and R

1j

iJ=—(Xj/CiJ)(acij/an) is the change in

CiJ due to a change in the output of the Jjth industry.
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Dividing by pj’ We obtain
# *

t = ty I
0 1801 % 8x1f%1= ¢ (5.16)

» *
— o0
0 ofLot Bxofyo= O (5.17)

We can solve (5.16) and (5.17) by using (5.11) and (5.15) to

obatin

#*

* *
- 4= Q

A

#* * *

AKJ= eLJgJ(w -r ) i=1,2 (5.19)

Substituting (5.18) and (5.19) in (5.14), we get

* #*
~R.X (5.1%)

¥ ( * #*
Cp1= —8gyop{w - 1 )-Bp -R.%X,

lFor a related discussion, see Mayer (1974).
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Substitution of (F.20)-(5.07%) in (F.0)-(0.%) yicld
2! ""*4- At o n 7.+ T ,/-.,,._ NN YR
SIS B UL B T T A GRELY
v L U " * *
}’\14':14' ‘\:‘2.'(\) = r + = r’<“ - ) ( v
] ] L] ] ( ~
OLl'.-.‘ + 0'_\1“ = pl+ ‘1+ :'-';1}:1 v Vi
* #* # ¥
Op oW + Oypr = po* Hot R4, (527
there
)\.;.J= )ij(l-RiJ> i=h,", '=L,:’
A ApaBrat ApoBy
* *
He= AxiBrat Mx2Bxo
v * *
H1= Sp1Brat 9xaBi
* *
H~ = 6. .B B

2% OoBrot OxoBro

§1= A1%k191% Mofk2%

§ A + A

k- *k1%0191% k%129

Hi represents the reduction in the requlrement of the 1ith

factor as a result of technical improvement in both indus-

tries, H, the reduction in ths capital and labor costs >f pro-

J

ducing one unit of the jth commodity consequent upon the

technical advance 1in the jth industry, §, the change in the

bl
use of the 1ith factor per unit of output that occurs in both

Industries due to the change in wage-rental ratilo.
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[»'] denote the matriz of A' coefficients

A, Ay (1R A5 (1-R)

1
(v L1 “L2 | 1,0 5

A AkB 1(1--?.1) AKQ(I-RB)-

pes

1
Jones has assumed that at constant factor prices the expan-
sion of zny industry results in an Iincreaced demand for each
factor of production. This implies that cach A |
and RiJ=RJ< 1. If production functlions are homothetic, |A']
and |A| always have the same sign since

[A'l-(l—R )(1-R )IAI—(l R, )(1-D )4 (k -k, /LK (5.23)

Therefore,
sign [X'||x]=sign |A'|]|0]|=5ign lxl]el > 0 (5.29)
*
With factors of production constant (T = X =0), soive (5.24)

and (5.25) to obtain

*
Al A H +u (w -r )
#  Apofp- ApoHy
Al H Al H.+u (w*-r*)
oo LK AkaTLTe _
2 [xr] (5.31)
where
= 3!
Up= AgaSptAgo8y
U™ Agq8ptAr 8k

u'j (j=1,2) is the percentage change in the output of the jth
commodity as a result of a change in wage-rental ratlo when
factor endowments and state of tecnology are constant.

Subtracting (5.27) from (5.26), we obtaln

*

'y
W - p = —I—I—-(pl—p2)+'l——r(H —H )+T——r(R1Xl-—R X ) (5-32)
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Substitution of (5.32) in (5.24) and (5.2%) yi

i

* DL ‘...‘:.L('.{ o) Comn
I.a +”L+‘[_0T(p1—p2)' 'I)O“T‘ ‘ 1"0‘:? Nt et

AL1X1+ M2 f
* #* 6K »* * 5’.\’
1 " = - - - i —H,
AQ1X1+ AK?X K +HK+T5T(p1 pe) TET(Hl 3)
where

—

F R 6 R 6
1‘r—r *'z—rr
"] = R, 6y R, 6,

MatTel ke TeT |

At this point, Jones has made another assumption that at con-

stant commodity prices the expansion of any industry increases
the demand for each factor of production. This implies that

each Aij 1s positive. Solving the determinant of [A"], we

obtain

A" |=a| A" |=a(1-R, ) (1-R) A

(5.35)

It has been shown by several authors that a is an instrumental
factor for determining whether the conventional theorems based
on the assumption of constant returns to scale carry over to
the case of variable returns to scale (Jones, 1969; Kemp, 1969).
Now, we can consider the following two cases:

Case 1: The industry production functions of the two indus-
tries exhibit decreasing or constant returns to scale, i.e.
Rji 0, J=1,2. Then it is obvious a>0. Hence,

sign|A"||x|=sign|{rr||x|=sign|A"|[A]> 0
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A

Cane 20 AU lenst one of the two production funcolons exhibe

v inereasing returns to scale.

In this case, a c¢an be civher positive or negative.  Thus,
sten| A" [M]=s gn[A"]IAi=3ign|A"||O|; 0

Mayer (1974), nllowing for non-homothetic preductlion func-

tions, has demonstrated that If the system is dynamically

stable 8=|A"||6|=a|x"|]0]> 0. Since |[X'|[8{>C under homo-

thetic production functions, this implies, o>0 LI the syctem

II. THE EFFECTS OF ECOKOMIC EXPANSION ON THE SMALL ECOROMY

The analysis of the previous section providec us with
the necessary tool kits to examine the effects of economic
expansion on the output levels and the welfare of a small
country. The main sources of economic expansion are technical
progress and factor accumumation. We begin with technical

-~

progress.

Technical Progress
To accomplish this, the effects of technical advance
on the outputs of the two commodities must be first determined.
Suppose that technical progress occurs only in the first in-

*
dustry, 1l.e. Bi =0 for i=L,K. Under small country assumption,

2
¥ %
pl=p2=0. If the endowments of the two factors remain constant

(L*=K*=O), (5.33) and (5.34) reduces to

AN * AN * GLH
L1X1+ L2X2 = HL+ Te_‘—l (5.36)
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¥ * 1
"o LIS = T £ P L . 5o
Matat Mk, = M- T (5.37)

v

" L}
Solving for Xl and X,, we obtaln

v (O H =AY SH ) [0 +H (Mg 6, +A7568,)

<% L L2°K -
.‘{1— lAu*IIOI (5'.)8)
o (AEIHK-AQIML)lel-Hl(A£16K+AK15L) (5.139)
n2n [A"]]ef] "

In the absence of technical improvement in the second industry,

* *
H =A;Bpq and He=A, B,,. Hence, (5.37) and (5.38) become
(AU A, Br <AM AL B )|8]+H, (A8 MM 5. )
TN €10 % U A N 7113 o 14 2%20L, 2% (5.50)
1 (A"]]e] |
* A
[1] " " 1]
¥ O AgqBry=Agqdp By ) 181-Hy (A, 8pap,6p)
X (5.41)
2" (A" T8] .

Ye now consider three different types of technical improve-
ment; Hicks neutral, intensive-factor-saving and intensive-
factor-using technical progresses.

i. Hicks Neutral Technical Progress: 1In the case of
Hicks neutral technical progress, B;1=B;1. Utilize this

and rearrange (5.40) and (5.41) to obtain

* * " " \
S Bl . {Bp Ry tHy (1-Ry)F(A 58, +Ap 58, ) (5.42)
1~ (I-R]) (1-R ) [A"[]6] T
*
o ={By Ry +H; (1-R DI (AR, 8, 271 6) (5.143)
2 (I-R I[A"[]8] ’

If the system is stable, a>0 and hence the denominators of

(5.42) and (5.43) are positive. It is obvious then that
# *

Xl> 0 and X, <0 1if R12.0° This is the standard result obtained

by many authors including Corden (1956), Bhagwati (1959) and

* *
Batra (1973). But if R <0, xlz-o and x2§.o, that is, the
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standard result basced on the assumption of constant returnc

| ]
teo scale breaks down. Tt 15 ecasy to chow that Xli 0 and
~

1]
X2> 0 if the system s unstable (a< 0) and Rlz 0. But if

] .
s o
a< 0 and Ry< 0, Xy 0 and X,7 0. Thur, we conclude that
[

1
ncutral technical progress is ultra-blased 1f it occurs

in increasing or constant returns to scale industry in a
stable system.

i1. Intensive-Factor-Saving Technlcal Progrecs:
Suppose that Xl and X2 are regpectively the capital and the
labor intensive commodities (|6]|< 0). If the tecnical im-

provement of the first 1industry is capital saving typne,
* ¥
K1”°L1
Utilizing the relationships, A£J=(1—R

B B since it tends to save more capital than labor.

j)Aij and A;jzAiji

(sti/le|) for i=L,K and j=1,2, (5.40) and (5.41) can be

reexpressed as

* *
§,+A" B..8;)

¥*
1] 1" - n 1" H
% (A 2goBry=Agq A L2Bk1 8% A koBridL

*
Ao OlakeBra-rratLaBra ) [0 1+R, (4
1 (1-R,)[AT]]e]

- 1" n
+H1(1 Rl)(AL26K+AK26L)

(I-RDTATTT6T
ANl (B* B} yle|-R, (Al B 5.+l B 5,)
x¥. ZL17K2 7K1 L1 1'"K17L1°L "L17K1°K
2 (I-R I TATTT6]

~H, (1-R (A}, 6. +AT.8..)
1 1 K1'L "L1°K (5.145)

(1R ) [A"[T6]

(5.44)

In the dynamically siable system, the dznominators of (5.44)
and (5.45) are positive (Note that |A"| and |6]| have the same
sign if o >0). The first terms of (5.44) and (5.45) may be

considered to be additional in comparison with (5.42) and (5.43).



Tt 15 evident from (5,4%0) that with Bo> 0, the sum of the
second and the third terms 12 positive,  But the flrst taornm
necds a4 carcful examination. Since [X'"[<0 (Af A=Ay o 0)

L]
and H;1>B;1, A;]AEL.II_AQ1A£2ﬂK 0. Henee, with |6]<0, the

first term of (5.04) 45 positive; that s, the increace In

the output of X, ia greater than that in ncutral improvement.

1

¥
With R.> 0, it 15 clear that X2< 0. Furthermore, the output

1~
of A5 declines more than in ncutral technical prorress due Lo
the nepatlive first term. I the production function of the

first inductry ecxhibits decrecasing returns to scale, R,< O,

1
* *
the s3igns of Xl and 72 are both ambiguous. As in the neutral
#*s #
technical probregu, Xl 0 and Y2> 0 if a< 0 and Rll 0. 3But if
- *>
a< 0 and Rl< 0, Al? 0 and Xz? 0.

i1ii.Intensive-Factor-Using Technical Progress: If the
technical improvement in the first industry is intensive fac-

the signs of X are not categorical.

>B*
L1 7K1 1 2

. *
With By ,>By; and l6]< 0, the first term of (5.44) may be either

* #
positlive or negative. Also with BL1>BKl

term of (5.45) 1is positve (negative) but the third term is

* #
tor using, B and ¥
and |8]< 0, the first

negative (positive) if o>0 (a<0) while the sign of the second
term depends on the sign of Rl' Hence, the signs of Xi and X;
are not clear regardless of the signs of a and Rl

Based on the above results, it can be concluded that
under varlable returns to scale the effects of technecilal pro-

gress on the output of the commodities depend on the following

three factors: 1) type of technical progress, Z) system sta-
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bility and 3) returns to sceale of the industry in whieh toch-
nical improvement occurs. The effects of technleal progress
on the outputs are summarized in Table 5.1,
Previous analyslis provides enough informations to in-
vestigate the impact of technical progress on the welfare of
a small country. The traditional notion of immiserizing growth
15 that a country might be worse-off{ after growth than before
if the deterioration in the terms of trade outwelghs the out-
put gain as a result of growth. If the terms of trade are
constant, however, the change in real income is the same as the
change in output. Is 1t still possible that the real income
decreases as a result of economic expansion so that immiserizing
growth occurs? This question may be answered in the context
of variable returns to scale and technical improvement. As
in the previous analysls, assume that technical progress takes
place in the first industry only. Then, industry production
functions, (5.1), may be written as
X1= gl(Xl)Fl(Kl,Ll,tl) (5.46)
2= 82(X2)F2(K2,L2) (5.47)
Totally differentiating (5.46) and (5.47) and after a simple

mathematical manipulation, we obtain

dX;  (1-e,)g) (Fy dK +Fp (dL +Fg b))
dX, (l-el)gQ(FK2dn2+FL2aL2)

(5.48)

Since each factor 1s paid the value of its marginal product
to the firm not the value of its marginal product to the in-

dustry, we can write (see Chapter I)



TABLE 5.1

THE EFFECTS OF TECHNICAIL PROGRESS ON THE OUTPUTS
UNDER VARIABLE RETURKS TC SCALE

h‘_-§XiEET\N‘ Stable(a > 0) Unstable{a < )
Returns
Type of Technical to Increasing [Decreasing|Increasing |Decreasing
Progress Scale }jor Constant cr cOZStant
Output (R,20) (R < 0) (Ry = 0) (8, < 0
¥
2] o
Xy + ?
Neutral %
X2 -— a9 + n
*
0 ~
Intensive X1 + ?
Factor %
Saving X? _ o + .
*
X n " n -
Intensive 1 :
Factcer
Using Xi . . i )

Note: Technical progress 1is assumed to take place In the first industrys onivw

LIPSO

K

e
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oW = oW o e
51 FLy T PELSTL (5.%9)

r o= (5.50)

817k1 = PErTke

Substituting (5.49) and (5.50) in (5.48), we get

dX rdK, +wdL, +g, Fe,dt l-c
1. - 1 1 °17%17"1 2 -
- -Bp where 8=( T )(1-0 )> 0 (5.51)
2 1 1 1
Hote that glFtldtl represents the shift factor, which appears
due to technical progress. It is clear that 8>1 1if e > e,
and 8'21 ir ey <2, Let U be a quasi-concave social utility

function which 1s dependent on the consumption of the two

commodities, with thelr demand indicated by D1 and D2,

= g
U = U(D;,D,) (5.52)
where Ui >0 and Uii< 0, i=1,2. An economy's budget constraint
stipulates that the value of production is matched by the value

of consumption in foreign prices.

X.+ pX,= D.+ pD (5.53)

1 2 1 2

Differentiating (5.52) with respect to t the state of tech-

1’
nology of the first industry, we obtain
A Ul(ggl * ;g Egg) (5.50)
1 1 1 1

To maximize utility, consumers equate the marginal rate of
substitution to the relative price of the commodities (U2/U1=
p2/p1=p). Hence,

dp dD

1 du 1 2
= = o t+ P (5.55)

Ul dtl dtl dtl

Differentiating (5.53) with respect to ¢t

1 and substituting in

(5.55), we get

2 (5.56)
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Substitution of (5.51) in (5.506) yiclds the final expression,

SAodd B -1y 1 (5.57)

Equation (5.57) furnishes the key expression that indicates

the welfare change as a consequence of technlcal progress In
the first Industry. It 15 obvious that normal growth occurs if
(8-1)/8 and d}(l/d‘cl nave the same sign. Immiserizing growth
occurs when the two terms are of opposite signs, 1.e. (8-1)/8

> 1 and Xm/dtl§ 0. TFigures 5a-5c geometrically deplct the
results obtained above. Figure 5a describes normal growth.

TT and TT' represent the pre-growth and post-growth production

possibility schedules. If 8> 1 (el> e,), the price lines,

2
FP and FF', are flatter than the slopes of productlion possi-

0° CO and UO indi-

cate the pre-growth production point, the consumption point

bility curves at the production points. »p

and the level of socilal welfare. Technical progress in the
first industry shifts the production possibility curve from

TT to TT' and increases the output of X After growth, pro-

1
duction occurs at Pqs consumption at cq and the social welfare

is U,. Since U.> U welfare increases as a result of growth.

1 1 0’
Figure 5b presents a case of immiserizing growth. The

pre-growth and post-growth production possibility curves are
given by TT and TT'. If B<l (e,< eg), price lines are steeper
than the slopes of TT and TT' at the production points. The
pre-growth production and consumption points are respectively

given by p, and ¢, and social welfare by U,. Technical progress
0 0

0

in the first industry increases the output of X After growth,

1
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production takes place at Py consumption at ¢y and the soclal

welfare 1s Ul' Immiserizing growth occurs since U1< UO.
Another case of immiserizing growth 1s deplceted in

Figure S5c, namely, n nerverse output response to technical

progress.  All notations are the same with those in Figures 5a

and 5b, but 8>1 (el> ) and Xm/dtl< 0. Post-growth welfare

2
(Ul) is lower than pre-growth welfare (UO). Therefore,
Immiserizing growth occurs.

The outputs responses to technical progress in Table
5.1 can be utilized for the detailed treatment of the welfare
consequences of technical improvement. Equation (5.57) com-
bined with Table 5.1 presents Table 5.2. Due to the variety
of outcomes, verbal explanations will not be provided. Table
5.2, however, explicitly shows that the welfare consequences
of technical progress are dependent on the following factors:
1) system stability, 2) type of technical improvement, 3) re-
turns to scale of the industry in which technical change takes

place, U4) the difference in the returns to scale between in-

dustries and 5) shifting factor of the transformation curve.

Factor Accumulation
The Rybezynskl theorem states that 1f one of the factors
increases while the other 1s constant, the output of the com-
modity using the increased factors Intencively increases and
that of the other decreases, provided that commodity and factor
prices remain constant.

Jones (1969) has analyzed the vallidity of the theorem
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R<1 (el<e2) and Xm/dt>O
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Figure 5c



Table 5.2

THE EFFECTS OF TECHNICAL PROGRESS ON WELFARE
UNDER VARIABLE RETURNS TO SCALE

System Stable(a> 0) Unstable(a< 0)
Type of Technlical Returns to Increasing |Decreasing|Increasing |(Decreasing
or Constant or Constant
Progreus Scale N
] 2 o
B > 1 + : :
Neutral
B <1 - ? ?
g > 1 + 9 o o
Intensive
Factor
Saving 8 < 1 - 2 o »
Intens:ive B> 1 ? ? ? ?
Fractor
Using R < 1 ? ? ? ?

Pt

Note: Technical progress 1is assumed to take place in the first industry onlxy.
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under vartable returns to sceule,  Howewver,

.
e
-~

el discunsion
will be provided.
For constant commodity prilces and technolopy, (L.33%) and

(5.34) reduce to

AxT e X =) (5.5¢)
L1™71 L2272 g
l" X* + )\" }(* - ;(* (5 1:0)
K171l £272 “ T
* *
Solving for Xl and K2, we obtain
% A" L*_ AH K*
_ K2 L2 (e e
Xl = ] (5.6C)
¥ A" K*— )\H T*
L "Ll K1~ 1
4(2 - IA"] (5-6.-.)
With constant capital endowment,
K* A" A"
‘ e 1
— = X' “a(I-R i TTx] (5.62)
L 1 2
x* -A" _)\H
2 _ Kl _ K1l (5.62)
7 AT Ta(1-RI(1I-R,)[A] B
L 1 2
Similarly, holding labor constant,
X* _)\" _A"
- 1t - Y .
E* A" Ta(1-Ry ) (1-R,)[A]
X* )\H A"
2 _ "Ll _ L1l (5.65)
F X a(l—Rl)(l—R2)|)\] ’
Remember that R1< 1 (j=1,2) and A;j> 0 (i=L,K; j=1,2) by as-
sumption. In the dynamically stable system (&> 0), it is clear
V* .~*> B ~* --.-*( - VL ?.‘( b4 . ::>
that Al/u < U and K2/u > 0 if k1> k2 and Al/K > 0 and X2/K <0
if kl§ k2; that 1s, the Rybczynski theorem carries over to the

case of variable returns to scale. In the unstable system (a<0),
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however, all the signs are reversed and hence the Bybezynaokl

theorem breaks down. These results are sumnarized in Table

The Prebisch-Singer Theslis

The conventional notion of immiserlizing growth sig-

v 4 e -~ cewm e 3L —~ - 4 bt
v all (.'nyauu.t.nb [sxelodetel .J' ryenY cC

n
-

[&]

nifies tha Wwer
growth than before if the deterioration in the terms of trade
outweighs the output galn as a result of growth. Many authors,
based on the =standard model, have proved the valldity of the
notion. For example, Batra (1973) has shown that the growth
in the output of a country 1is the same as the growth in itc
real income if the terms of trade remain constant and the
former (latter) exceeds the latter (former) if the terms of
trade deteriorate (improve). In other words, the necessary
condition for immiserizing growth is a deterioration 1n the
terms of trade.

In thelr controversial theses, prebisch and singer
blamed the strong monopolistlic elements of the western econ-
omies for suppressing the relative prices of exportables from
underdeveloped countries. They argued that the chronlc pov-~
erty in the developing countries 1s the result of the secular
deterioration in their terms of trade. Recently, Bhagwati
(1968), Johnson (1970) and Batra (1973) have shown that the
terms of trade are not directly related to the rate of eco-

nomic growth, 1f the factor markets are distortionary.

In this chapter, it was demonstrated that in the



Table 5.3

THE EFFECTS OF TFACTOR ACCUMULATION Gtl QUTPUTS
UNDER VARIABLE RETURID TO SCALE

System
Type of Factor Facto Stable(a> 0)
ntencid
Accunulation Outpu@ ty k1> ka k1< kg k:> K 1
*
Labor X - *
Grewth o + _
2
17* +
Capital 1 -
Accumulation ¥
4‘;? - +

Note: Production functions are assumed to be homothetic.
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presence of variable returns to scale, growth may be immi-
gerizing even Lf the terms of trade are constant., In lipht
of this finding, it should be necessary to examine the <econ-
omies of scale of the exporting and the importing scctors
of the developing countries before involving in such contro-

vVersy.

ITII. ECONOMIC EXPANSION AND THE TERMS OF TRADE

The previous sections have been concerned with a
small country which is a price taker in the International
market. Thls section deals with a large country whose terms
of trade are variable. For complete analysis, the following
two questions should be answered: 1) how does growth affect
the terms of trade? and 2) what is the welfare effect of a
changed terms of trade? The answer to the latter aas been
recently provided by Eaton and Panagaria (1979). Thus, the
following discussion will be confined to the former question.

Suppose that only the home country experiences growth
while the foreign country remains stationary. Let the first

commodity be the exportable and the second commodity the im-

portable.
= - &
El Xl Dl (5 uh)
E2= D2— X2 (5.67)

The import demand of each country depends on the terms of
trade (p) and economic growth (G). Since growth occurs only
in the home country, we can write the budget constraint as,

El(p)-pEZ(p,G) =0 (5.68)
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Differentiating (5.68) and solving for 3E,/36, we obtain

i, ) 9y PO, Eo an By
"’( e ~ B ST I e Y (:lr"‘ﬂ.h—i)p—-

9 gy ap By ap p o aG

dp
qG

(5.69)
where ar=(p/El)(3E1/3p) 15 the elasticity of foreign import

demand and ah=~(p/E2)(3E2/8p) the elasticity of home import
gemand. Soiving for dp/dG, we gev

oE

dp D
+a. - 3
(af ah 1} 9G

dp 2 (s
dG - \J-70)

(5.70) indicates the effect of economic growth on the terms
of trade. By the Marshall-Lerner stability condition,

af+ah-1> 0. Hence, the terms of trade of the home country

is a negative function of 1its import demand, i.e. dp/dG% 0

ifr 352/3G% 0. Since consumption demand is a function of price
and income while production is a function of price and growth,
we can write (5.67) as,

E,= D,(p,¥)-X,(p,G) (5.71)

2
where Y=X1+pX2 represents the national income. By differenti-

ating (5.71) with respect to G, holding price constant, we
obtain

3E2 3D2 3 8X2 3y 3X2 (5.72)

= Y =
3G %Y 3G - 3G ™dG T 3T

where mh=3D2/3Y is the home marginal propensity to consume

the importables. 1In the absence of inferilor goods, O< m, < 1.

Partial differentiation of Y=X_+pX

1 with respect to G yields

2
9X oX

%% = ot - (5.73)

In chapter I, it has been shown that production equilibrium
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occeur:s when

.1 o .r. [ !
IX ., (1—4: p (5.74)
2 1
Using (5.74), (5.73) can be recxpressed as
3 T-e, P36 (5.75)
Subztituting (5.75) in (5.72), we ohtain
JE c.-0 dx
2 2 1 2
——— IS - q
55 mh[?( 1—e1) {]dG (5.76)

(5.76) furnishes the expression for determining the effects
of the output change on the demand for imports as a result of
growth. Substituting (5.76) in (5.70), we get the final ex-
pression,

[{(m, (e -e;)/(1-e,)}-1] aX,

dp _ -
s aé— (3.77)

dG (af+ah—l)

(5.77) indicates the effect of economic expansion on the terms

of trade. Note that in (5.77) the commodity units were chosen
so that p is initially equal to unity. It 1s clear that the
sign of dp/dG 1is determined by the sign of mh(e2-el)/(l-el)—l
and dX2/dG. If the exportable and import competing industries
operate under identical returns to scale (e1=e2), with constant
returns to scale as a speclal case, growth results in the im-
provement (deterioration) in the terms of trade provided that
it increases (decreases) the output of the importables. This
result remains unchanged if the elasticlty of returns to scale
of the exportable industry is greater than that of the import-
able industry, e.> e

1 2’
ative. But if the elasticity of returns to scale of the im-

since mh(ez-el)/(l—el)—l is still neg-



portable industry s grester than thit of Lhe exportable in-

dustry, e, c,, growth and the terms of tride are not uniquely

[

related.



CHAPTER VI

COLCLULLIONS

-

Increasing or decreasing returns to scale in produc-
tion are indisputable phenomena that characterice the real
world. They are usuzally attributable to certalin cconomies
or diseconomies that are reflected in production costs. Re-
cently, trade theorists have shown that perfect competition
can be reconciled with static increasing returns if{ the econ-
omies of scale are external to individual firm and the com-
petitive output is efficilent when the externalities are cutput
generated. The present work dealt with some previously un-
explored but important toplecs of international trade in light
of this type of economies of scale.

Chapter I, an introductlion to variable returns to
scale, was concerned with the production side of general
equilibrium. Although the validity of Euler's exhaustion
theorem for the industry production functions with above men-
tioned properties and the method of deriving the internal pro-
duction equillibrium condition along with its generalization
to the multi-commodity and muti-factor case seem to be new,
no other new results are reached in this chaptef.

In Chapter II, traditional gains from trade theorems

were examined under variable returns to scale. For a small

105
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cconomy, the optimality of free trade breaks down 1 industiry
production functions are subject Lo divergent returns o seale.
Furthermore, social welfare can be maximlized by introducing,
in addition to free trade, a policy of tax-cum-subsldy such
that the output of the industry cxhibiting greater (smaller)
returns to scale is pushed to the wmaximum (minimum). In addi
tion, the introduction of tariffs and production subsidies may
be either harmful or beneficial whereas the imposition of con-
sumption taxes is always harmful. A production subsidy is
superior to an equivalent rate of tariff whlle a consumption
tax may be either superior or inferior to an equivalent tariff.

Chapter III was devoted to the examination of welfare
consequences of forming customs unions in a framework allowing
variable returns to scale. Trade creation and trade diversion
were differentiated according to the manner in which trade is
being created or diverted. Under variable returns to scale,
trade creation I and trade creation II, as defined in the text,
may be welfare-decreasing, while trade diversion I and trade
diversion II may be welfare-increasing. Furthermore, an im-
provement in the terms of trade or a reduction in the rate of
tariff may result 1n welfare loss. The crucial factors deter-
mining the welfare change in the presence of trade creation
and trade diversion are 1) types of trade creation and trade
diversion, 2) system stability and 3) the difference in the
returns to scale between industries.

Chapter IV analyzed the effects of a tariff on the
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import demand, the terms of trade and domestle price ratio
in a large country framework. In the precence of varlable
returns to scale, an improvement in the terms of trade for o
given tariff may decrcase the demand for imports while o
higher tariff for given terms of trade may increase 1t. An

riff may worsen the terms of trade

.
< Y
Lo - P |

increace in the rate of ¢
and hence raise the domestic price ratio of the importable
commodity by more than the tariff rate. The necessary con-
dition for lMetzler paradox based on the ac:umption of constant
returns to scale carries over to the case of wvariable returns
to scale: the sum of the foreign country's terms of trade
elasticity of import demand and the home marginal propensity
to consume the importables 1s less than unity. Under variable
returns to scale, not only the foreign country's terms of trade
elasticity of import demand but also the domestic price elas-
ticity of the demand for the importable commodity, price-output
response and the elasticity of returns to scale of the home
industries are the deterministic factors for the optimum tariff.
Chapter V explored the implication of economic expan-
sion for output levels, the terms of trade and soclal welfare.
As in the conventional analysis, two sources of economic expan-
sion are identified, technical progress and factor accumulation.
In the presence of variable returns to scale, neutral and/or
intensive-factor-using technical progress may decrease the
output of the industry in which technical progress occurs while

it may increase the output of the other industry. Moreover,
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economic expansion generated by techniceal progress may result
in bmmiscerlzing growth, even 1f the terms of trade remnin un=
changed. If the clasticity of returns to sciale of the cxport-
able industry is cqual to or greater than that of the import-
able industry, growth improves the terms of trade provided
that it increuases the output of the importables. However, 1f
the elasticity of returns to scale of the importable inductry
1s greater than that of the exportable industry, growth and
the terms of trade are not uniquely related.

This dissertation should be concluded with some notes
and suggestions. Some of the mathematical results in the prec-
ent work may be demonstrated by alternative mathematical proce-
dures or geometrical techniques. For example, the optimum tar-
iff can be derived using the utility function approach within
variable returns to scale framework. The effects of economic
expansion on the outputs can be depicted using the factor endow-
ment vector in the input space diagram. Finally, the present
work suggests a few potential areas to be investigated in a
similar framework involving economies of scale, such as inter-
medlate product, factor market distortion, effective protection,

economlic integration and stochastic environment.



BIBLIOGRADPHY

Arndt, 3. W, "On Discriminatory vs lNon-Prefer 11‘
Tariff Policies.", Economic IOU“W?I, cmber,
196F, nn. 971-979,

Balassa, ©.,  The Theory of Economic Intecration,
Richard D. Irwin Inc., Homwood, Ill. 1%61.

3, "Trade Creation and Trade Divercien in the
uropcean Common Market.", Economic Journal,
une, 1967, pp. 1-17.

-
1
-

J

Batra, R. !I. "Protection and Real VYages under Conditions
of Variable Returns t .", Oxford Economic
Papers, 1968, pp. 353-360.

Batra, R. I Studies in the Pure Theory of International
Trade. HNew York: St. Martin Press, 1973.

Batra, R. M. and Scully, G. W. "The Theory of YWage
Differential: Welfare and Immiserizing Growth.",
Journal of International Economics, May, 1971,
pp. 241247,

Bhagwati, J. N. "Immiserizing Growth: A Geometrical
Note.", Review of Economic Studies, June, 1958,
pp. 201-205.

Bhagwati, J. N. "The Gains from Trade Once Again.",
Oxford Economic Papers, July, 1968, pp. 137-148.

Bhagwati, J. N. "Distortions and Immiserizing Growth:
A Generalization.", Review of Economic Studies,
October, 1968, pp. 481-485.

Bhagwati, J. N. "Trade Diverting Customs Unions and
Welfare Improvement: A Clarification.", Economic
Journal, September, 1971, pp. 587-587.

Bhagwati, J. N, and Srinivasan, T. N. "Optimal Interven-
tion to Achleve Non- Economic Objectives.", Review
of Economic Studies, January, 1969, pp. 27-38.

109



110

Chiachollinden, M.  internattional Trade Theory and Pollicy.

MeGraw=i{ill, Inc., 1978,

Chipman, J. 5. "A Survey of the Theory of International
Trade: Part 2. The Neo=Classical Theory.",
BEconometrlica, October, 1965, pp. 685-760.

Chipman, J. &. "External Economlies of Zcale and Competi-
tive Equilibrium.", Quarterly Journal of Economics,
August, 1970, pp. 34T7=38B5.

Corden, W. . "Economic Expansion and International
? b
Trade: A Geometrical Approach.", Oxford Economic
Papers, June, 1956, pp. 223-228.
e e

Corden, W. ¥. "Tariffs, Subsidles and the Terms of
Trade.", Economica, August, 1957, pp. 235-242.

Corden, W. M. Recent Developments In the Theory of
Internaticnal Trade. 1International rlnance
Section, Department of Economics, Princeton
University, Princeton, N.J. Chapter V.

Edgeworth, F. ¥. "The Theory of International Values I."
Economic Journal, March, 1894, pp. 35-50.

Edgeworth, F. Y. "On a Point in the Pure Theory of Inter-

a

national Trade.", Economic Journal, March, 1899,
pp. 125-128.

Edgeworth, F.Y. "Review of a Geometrical Political
Economy by Henry Cunyngham.", Economic Journal,
March, 1905, pp.61-71.

Eaton, J. and Panagaria, A. "Gains from Trade under
Variable Returns to Scale, Commodity Taxation,
Tariffs and Factor Market Distortions.", Journal
of International Economiecs, 1979, pp. 481-501.

Findlay, R. and Grubert, H. "Factor Intensity, Techno-
logical Progress and the Terms of Trade.'", Oxford
Economic Papers, February, 1959, pp. 111-121.

Gehrels, F. "Customs Unions from a Single Country view-
point.", Review of Economic Studies, January 1956,
pp. 61-64.

Graham, F. D. "Some Aspects of Protection Further Consid-
ered.", Quarterly Journal of Economics, February,

1925, pp. 32%-330.




i

Graham, . D, The Theory of International Values,
Princeton, H.J.: Princeton Universivty Press,
1948,

Hazarl, B. R, The Pure Theory of Intcernational Trade
and Distortions, lialsted Press, 2 Division of
John Wilecy and sons, Inc., Hew York, 1978.

Heckocher, E. "The Effects of Foreign Trade on the
Distribution of Inceme.", Economisk Tidskrift,
v0l.21, 1919, pp. 1-32. Reprinted in AkRA Rendings
in the Theory of Internat 1
Irwin, Inc., Hemewood, Il

caticn of Variable
rnal of =Zconcmics
909, pp. 401-415

Herberg, H. and ¥emp, M. C. "Some Impll
Returns to Scale.", Canadian Jou
and Political Scilence, August, 1

Johnson, H. G. International Trade and Economic Growth.
Georgy Allen and Unwin, Ltd., London, 195¢.

Johnson, H. G. "A Note on Distortions and the Rate of
Growth of an Open Economy.", Economic Journal,
December, 1970.

Johnson, H. G. '"Trade Diverting Customs Unions: A
Comment.", Economic Journal, September, 1974,
pp. 618-621.

Johnson, H. G. "A Note on Welfare-Increasing Trade Diver-
sion.", Canadian Journal of Economics and Politi-
cal Science, February, 1975, pp.117-123.

Jones, R. W. "Variable Returns to Scale in General
Equilibrium Theory.", International Economic
Review, October, 1968, pp. 2061-272.

Jones, R. W. "Tariffs and Trade in General Equilibrium:
Comment.", American Economic Review, June, 1969,
pp. 418-424,

Kemp, M. C. "The Efficlency of Competition as an Allocator
of Resources: I. External Economies ofProduction.”,
Canadian Journal of Economics and Political Science,
February, 1955, pp. 3N-42,

Kemp, M. C. The Pure Theory of Iriternational Trade and
Investment, Englewood Cliffs, N.J.: Prentice Hall
Inc., 1969, Chapter 8.

Kemp, M. C. and Negishi. T. '"Variable Returns to Scale,
Commodity Taxes, Factor Market Distortilons and



12

and Thetlr Impllceations for Trade Gains.", Swedich
Journal of ¥Fconomlcs, 1970, pp. 1-11.

Knight, F. H., "Zome Fallacles In the Interpretation of
Social Cost.'", Quarterly Journal of Eeconomics,
August, 1924, pp. S¥2-6006.

Knight, F. H. "On Decrcasing Cost and Comparatlive Cost.
A Rejoinder.", Quarterly Journal of Xconomics,
February, 1925, pp. 331-333.

Leibenstein, H. "Allocatlve Effliciency versus 'J Effi-
ciency'.", Amerlcan Economic Review, June, 1966,
pp. 392-415.

Lerner, A. P. "The Symmetry between Import and Export

Taxes.", Economica, August, 1936, pp. 306-313.

Lipsey, R. "The Theory of Customs Unions: Trade Diver-
sion and Welfare.", Economica, February, 19357,
pp. 40-46.

Lipsey, R. "Mr. Gehrels on Customs Unions.", Review of
Economic Studies, 1957, pp. 211-214.

Lipsey, R. "The Theory of Customs Unionz: A General
Survey.", Economic Journal, September, 1960,
pp. 496-513.

Marshall, A. The Pure Theory of Foreign Trade. London:
London School of Economics and Political Science,
1949,

Matthews, R. C. 0. "Reciprocal Demand and Increasing
Returns.", Review of Economic Studies, 1950,
pp. 149-158.

Mayer, W. "Variable Returns to Scale in General Equili-
brium Theory: Comment.", International Economic
Review, 1974, pp. 225-235.

Meade, J. E. A Geometry of International Trade. Georgy
Allen and Unwin, Ltd., London, Chapter 1-4.

Meade, J. E. "External Economies and Diseconomies in a
Competitive Situation.", Economic Journal, March,

1952, pp. 54-67.

Meade, J. E. The Theory of International Economic Policy,
Vol. II, Trade and Welfare, London: Oxford Univer-

sity press, 1955.




.

Yelvin, J. Bo "Comments on the Theory of Tustoms Yntons,
dancheaster School od Heonemic and Joctal Studien
June, 1oy Yo sUl=ito,
] )

sLerminant

Melvin, J. B, "Increasing Beturns o Senle an I
of Tﬁ'aah:.", Canadinn Journal of keononmlco, nxzptn,t,
1969, pp. 389000,

etzler, L. AL, "Tariffs, the Terms of Trade and the Dio-
tribution of National Income.", Journal of Politi-
cal Economy, February, 1949, pp.1-=27,

Mdetzler, L. A. "Tariffs, Internation:l Jemand and Domessio
Prices.", Journal of Political Econom], nch;L,

S YR

1949, pp. ZU5-351.

M11l, J. S. Principle of Polltical Econcmy. London: Long-
mans, Green, 1969,

Minabe, N. "The Stolper-Samuelson Theorem under Condi
of Variable Returns to Scale.", OxTord Economi
Papers, July, 1966, pp. 204-212,

Mishan, E. J. "The VWelfare Gains of Trade-Diverting

Customs Union Reinterpreted.", Economic Journal,
September, 1966, pp. 669-672

Ohlin, B. Interregional and Internatlional Trade. Harvzard
University Press, Cambridge, Mass., 1933.

Panagaria, A. '"Variable Returns to Scale in General
Equilibrium Theory Once Again.", Journal of Inter-
national Economics, 1980, pp. 499-526.

Panagaria, A. '"Variable Returns to Scale in Production
and Patterns of Specialization.", American Economic
Review, YMarch, 1981, pp. 221-230.

Prebisch, R. "Commercial Pollicy in the Underdeveloped
Countries.", American Economic Review, May, 1951,

pp. 251-273.

Rybczynski, T. M. "Factor Endowment and Relative Commodity
Prices.", Economica, November, 1955, pp. 336=341.

Samuelson, P. A. "The Gains from International Trade."”
Canadian Journal of Economics and Political Sclence,

May, 1939, pp. 195-205.

Samuelson, P, A, "Social Indiffererice Curves.'", Quarterly
Journal of Economics, February, 1956, pp. 1-21.




i~ YA L 2 4 AN, ey, 4 PR . B . (oo 4 E 4y
Lavosnien, r.ooM. he Hox Dinpram and the Praoduaction
T e o b . ) 1" (AL 8 4.0 R} R [ECAL'S
rososibllivy Curve.V, FHronomisk ldoiet oo
o YT 0 o .y
Septombey ) 1GEE D me o 1BLT3407

Seltovoly, T. Heonomlie Theory and Weste:
nteeration, stantrord University
1958,

[PH

3
al

‘9

Sédestern, B. and Vind, K. "Tariffe und Trade in Genernld
Equilibrium.", American Economic Review, June,
1968, pp. 394-4DE,

Sodestern, B, and Vind, K., "Tarlffs and Trade in Genersl
Equilibrium: Reply.", American Economic Beview,
June, 1969, pp. W24-h20,
Tinbergen, J. Internatlonzl Econemic Intersratlion.
Elsevier Publiching Company, amsterdam, 1965
dowment

Viner, J. The Customs Union Issue. Carnerie
3 )
for International Peace, New Yoru, 1

Yu, E. S. H. "Trade Diversion, Trade Creation and Factor
Market Imperfections.", Rewview of World EZconomics

(Weltwirtschaftliches Arcnivy, 1961, pp. 540-561.

Yu, E. S. H. "Unemployment and the Theory of Custcms
Union.", Economic Journal, June, 1582 (in process




APPENDTX

This appendix contains a mathematical derivation of
some equatlions in Chapter IV that require lengthy calculatlon.

1. Equation (4.19):

Substituting (4.17) and (4.18) in (4.13), we obtain

* * »* * %
o = - o -3 = =C ali. E ) -~E )
Ey = ~eupp*m /o, E))dY-s by = ~ep (p +T )+(m, /p By ) {-E5dp

O e
-1)pdE_ + ;a—;ln dx.}-5 (D*+m*) = -8 o*-e rT‘*-('n /7T )D*
+(T},-1)pdE, T=e,'h%"2" %n"P Ty e R ALUNAR AR
/T e Erm 2 Lo (otart ‘e (1)
+{my /Ty thE2+mh—T:Ezsh p +Ty)=-s,p =5, Ty ‘2
Hence,
* mhth my €,-e % e,=2y M
T (1. = - e ]]|| - M, —————3. )7
2 {1-—p~) (e ta——m 7oty )P - (e ¥sy -m —1575, )Ty
h* h 1 1
Solving for EZ’ we obtain
- ¥
E* _ ~[%h+sh{1~mh(e2—el)/(l—el)}+mh/Tth -[eh+sh{1—
2 1—mhth/Th
(e -e.)/(1-e ) }]T.
M 1€5=€q ! A] h
_ rh o1
1 mhth/Th 4,19)
2. The Optimum Tariff
I) Equation (4.31):
From (4.22),
dE, .= (a_p -A.T. (2)
107 (8P ~A T IE, ¢
From (4.30),
¥ *
dTh={—(p /Ah)(af+ah—l)+(Af/Ah)Tf}Th (3)
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* -
-3
=

Let (02-01)/(1-0 )=B.

1
Substituting (2) and (3) in (4.18), we obtain
* * %
Y= - IO - " e '=E " AT o E . +
ay (Th l)dulr ThE2dp+Bphd!2 lfthafp lfth“f . Th 1P

T""(**" *_“- 'I‘* - »* *
Bsp By ¢Tp (P #T )=E (8300 =By o B A Tp-C 2 0P ~Eq 0P+

*
85, E =E a ~E, 0 AT -t E
Bsy B p TP #B5, By (AT, =5, b ap -By o8 A Te=t 2 0P+

* * *
5. E..T.p +8s5, E \ |/} T, T .=-Bs & n /A, )T, (a +2, =1
B he1r hp + (A /A.) h 3 ) (p /4.) .("f, )

%
- l a - 5 -a - 1 -{1-Bs -a -2, +1)/i
E,pP th{“f 148 h(Ah a, ah+ )/Ah} {1-8 h(Ah as h+ )/Ah}]

*
_ulf(uhAf—BshThAf/Ah)Tf (4.31)

IT) Squation (4.32):

As a preliminarly step, solve the term, Bsh(Ah-aP'ah+l)/Ah’

by substituting (4.20) and (4.21) to get

Bsh(A -a +1)/Ah=-BSh{mh+(af-l)(Th-mhth)}/{eh+sh(l-mh8)}

h~8r~2,
(4)

Substituing (4) in (4.31), we derive
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= - — - 1Y)~ - -
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