
TRADE, 
ROT&CTION 

AND ECONOMIC 

382.0954 
R812 T 

POLICY 
Alok Ray 



Trade, Protection and 
Economic Policy 

Essays in International Economics 

Alok Ray 



@ Alok Ray, 1976 

All rights reserved. No part of this publication 
may be reproduced or transmitted, in any form, or 
by any means, without permission. 

First published I 976 by 
The Macmillan Company of India Limited 
Delhi Bo.mbay Calcutta Madras 

Associated companies throughout the world 

SBN 33390 157 6 

Published by S G Wasani 
for The Macmillan Company of India Limited 
and printed at Prabhat Press, Meerut. 

.Library IIP..S, Shirrla 

\ \\\\\\ \\\\\ \\\\\ \\\\\ \\\\\ \\\\\ \\\\\ \\\\\ \\\\ \\\\ 
00057274 



To 

ARNAB 



Acknowledgements 

My greatest debt is to Professor Ronald W. Jones, my thesis 
adviser at the University of Roche5ter, for his suggestions 
at various stages of the writing of some of these papers. 
Moreover, the methodology and techniques employed in most 
of these papers rely heavily on those used by Jones in his 
works. Professors J.N. Bhagwati, W.M. Corden, Michael 
Mussa and Michihiro Ohyama read earlier versions of some 
of these papers and offered many helpful comments. Dis­
cussion with my friends Prasanta Pattanaik, Amitava Bose 
and Arup Mallick were also rewarding. I like to express my 
sincere gratitude to all of them. 

Finally, I like to record my appreciation for my wife, Sara, 
for her constant encouragement, patience and understanding. 
She cheerfully shouldered much more than her fair share of 
responsibilities to make maximum time available for my 
research. 

Thanks are due to the North-Holland Publishing Co. 
(Arnsterdam), Academic Press (New York) and the publishers 
and editors of International Economic Review, Quarterly 
Journal of Economics, Journal of International Economics, 
Journal of Economic Theory, Keio Economic Studies and 
Indian Economic Re1•iew for their permission to publish in 



viii ACKNOWLEDGEMENTS 

book form the papers included in this volume. Chapter 1 
is an amalgamated version of my two papers, originally pub­
lished in Quarterly Journal of Economics (May 1975) and 
International Economic Rel·iew (October 1972), Chapter 2 
first appeared as my contribution to a symposium on Effective 
Protection in General Equilibrium in Journal of Intemational 
Economics (August 1973). Chapter 3 is reprinted from 
International Economic Review (June 1975) and Chapter 4 
from Journal of Economic Theory (January 1974), Chapter 
6 originally appeared in Indian Economic Review (October 
1974) and Chapter 7 in Keio Economic Studies (Vol. 12, 
No. I, 1975). 



Preface 

"The essays collected in this volume were written over the years 
1971-1975 while I was a graduate student at the University of 
Rochester and subsequently teaching at Cornell University, 
Delhi School of Economics and the Indian Institute of 
Management, Calcutta. They cover a fairly wide range of 
issues in International Economics, e g., the implications of 
intermediate inputs, non-traded goods, domestic distortions, non­
economic objectives, smuggling, government budget constraint, 
wealth effect, issues which have attracted considerable attention 
among professional economists in recen~ years. Two of the 
essays (Chapters I and 2) are primarily concerned with the 
positive aspects of the pure theory of trade, four essays 
(Chapters 3, 4, 5, 6) with the theory of trade and welfare, and one 
(Chapter 7) with the balance of payments theory. 

The first three essays deal with the implications of a nontrad­
ables sector producing inter.inediate as well as final goods. The 
first essay (Chapter I) shows how some of the standard theorems 
in trade theory, e.g., the Heckschar-Ohlin, Stolper-Samuelson, 
Factor Price Equalisation and Rybczynski theorems can be gene­
ralised to a two-factor-three-commodity framework where the 
1hird commodity is a nontradable and all commodities can be 
used as intermediate inputs and final products simply by consi­
dering factor intensity rankings in terms of total coefficients. 
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In the presence ofnontraded intermediates (but not otherwise) the 
factor intensity rankings in terms of direct coefficients need not 
correspond to that in terms of total coefficients and hence the 
above theorems will not be valid, in general, if factor intensity 
rankings are considered in terms of direct coefficients. The second 
essay (Chapter 2) brings out the resource allocation significance 
of three alternative measures of effective protection to cope with 
nontraded inputs in terms of a general equilibrium framework. 
In the third essay (Chapter 3) we show that one of the standard 
results of domestic distortions and optimal economic policy, 
namely, the existence of a positive import duty (export subsidy) 
superior to free trade when domestic distortion causes under­
production of the import ( export) commodity, may not necessarily 
hold in the presence of a nontraded sector. This is so even when 
the output space is two-dimensional and the gross substitutability 
restriction is imposed on the demand side. 

We prove a theorem on optimum tax structures to achieve var­
ious non-economic objectives in Chapter 4. The theorem says that 
if a small country with no domestic distortions wants to achieve 
a specified maximum or minimum value of import, export, pro­
duction or consumption of a class of commodities by a system 
of first best taxes, the optimal tax structure will involve uniform 
tax rate for that class of commodities and zero taxes on the rest. 
With second best taxes, on the other hand, the optimal tax struc­
ture will, in general, involve taxes at different rates of commodi­
ties both within and outside the class. In Chapter 5 we show that 
the above theorem on uniform tax structure no longer holds good 
in the presence of smuggling. Not only that, smuggling may 
render invalid the traditional superiority of import duties over 
production subsidies as alternative means to cut down import 
below the free trade level. Chapter 6 is concerned with the 
relationship between the optimum tariff and the maximum 
revenue tariff in the presence or smuggling. 

Jn Chapter 7 we derive the one-period multipliers correspond-­
ing to various alternative macro-economic :i:;olicies in an open 
economy model, taking explicitly into account the \\ ealth effect 
arising out of the government budget deficit and the balance of 
payments surplus. Some unorthodox possibilities come up, e.g., 
that with a high degree of international capital mobility govern­
ment expenditure financed by bond issues is likely to be less. 
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expansionary than tax-financed government expenditure under a 
flexible exchange rate system but that the opposite is true under 
fixed exchange rates. 
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CHAPTER ONE 

Non-Traded Intermediate Inputs 
and Some Aspects of the Pure 
Theory of International Trade 

Since Bhagwati (I 964) pointed to the exclusion of intermediate 
goods as the major limitation of conventional trade theory, a 
large body of literature has developed to trace the implications 
of introducing intermediate goods. However, by looking into 
the existing literature, one will find that intermediate inputs 
have always been introduced in either of two ways, both of 
which preserve the essential feature of a two-commodity 
production model. Some [e.g., Jones (1971)] have just added a 
domestically non-produced imported input to the usual two­
(tradeable)-product-two-factor model whereas others [e.g., 
Kemp (1969, Chapter 7), Vanek (1963)] have introduced inter­
mediate inputs by permitting inter-industry flows between the two 
traded-good industries. But no writer seems to have studied so 
far the implications of the existence of non-traded intermediate 
goods for even such basic building blocks of conventional trade 
theory as the Stolper-Samuelson theorem and the Rybczynski 
theorem. Though, in recent years, the validity (and necessary 
modifications) of these theorems in the presence of a non-traded 
sector has been investigated by some writers [e.g., Kamiya 
1967), Kemp (1969, Chapter 6)] they have always assumed the 
(non-tradeable to be a 'pure' final commodity. 



2 TRADE, PROTECTION AND ECO:KOMIC POLICY 

The major purpose of the present paper is to investigate the 
implications of introducing non-traded intermediate inputs in 
the standard Swedish-Samuelson framework. To be more 
specific, we shall study the modifications, if any, that will be 
necessary for the Stolper-Samuelson theorem, the factor price 
equalisation theorem, the Heckscher-Ohlin theorem and the 
Rybczynski theorem in a two-factor-three-commodity (one of 
the commodities being non-traded) production model where all 
commodities can be used as intermediate input and final product. 
Furthermore, it does not seem to have_ been properly realised 
in the literature that it makes an essential difference to the 
results w~ether the traded intermediate commodity is assumed 
to be domestically produced or solely ·imported from abroad. 
We shall also make clear the nature of this difference. 

I 

We assume three commodities 1, 2 and N being produced 
locally in industries I, 2 and N respectively. Commodities 
1 and 2 are internationally traded and commodity N is 
a non~traded commodity. There are two primary factors, 
labor and capital (in amounts L and K respectively), that are 
used in the pro<;luction of all three commodities. We further 
assume (unless otherwise noted) that the only inter­
industry flows in the system are that both commodities 2 and 
N are used as intermediate inputs in the production of 
commodity I. We could have assumed a more complicated 
input-output structure· but that would merely complicate the 
analysis without affecting any of the basic results of this paper. 
Production functions are linear homogeneous in labor, capital 
and intermediate inputs (where any) for all three industries. We 
have full employment of both primary factors and perfect 
competition in all product and factor markets. 

Our basic model consists of five equations, viz., three com­
petitive profit conditions and two full employment conditions. 
We use P; for the price of commodity i, w for the wage of 
labour, r for the rental of capital, XJ for the gross output of 
commodity j, Yi for the net output of commodity j, X;J for the 
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amount of commodity i used directly as input by the/h industry 
and au for the amount of input i used directly per unit of 
commodity j. Thus we have 

(I) 

(2) 

(3) 

(4) 

(5) 

Equations (1), (2) and (3) give the price-equals-average-cost 
condition in all three industries which must be satisfied under 
competitive equilibrium if all commodities are to be produced. 
We are assuming that given some P1 and P2 (determined by 
world demand and supply conditions) for the tradeables, PN 
adjusts in such a way that all three industries find it profitable 
to produce non-zero outputs. Note that if all three commodi­
ties were traded and their prices were set arbitrarily, we 
would have three independent equations to determine w and r, 
and inconsistency could arise. Something has to give and one 
way out would be that one of the industries would cease to 
produce, dropping with it the corresponding equation out of the 
system. This problem does not arise when one of the commodi­
ties, say, commodity N is non-traded. Then we get three 
equations to determine three variables w, rand PN, given P1 and 
P~. Thus, apart from defining commodity N to be non-traded, 
the above considerations provide a justification for so labelling 
commodity N. 1 Equations (4) and (5) give the full employment 
conditions for labor and capital. 

The full employment conditions could, however, be expressed 
in terms of net, rather than gross, outputs. Since .x1 = y1, 
X2 = y 2 + a21 x 1 and xN = YN + aN1x1 in the present model, 
( 4) and (5) can alternatively be expressed as 

(4') 
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(5') 
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where An= a;1 + o;2o21 + oiNoNl,A;2 = 0 12 and AiN = O;N,i = L,K. 
Note that A;/s are the total requirements of primary factors 
per unit of output. Au= au+ oL2 0 21 + OLNaNI, for example, 
is nothing but the amount of labor used directly plus the 
amount of labor embodied in the quantities of commodities 2 
and N that go into the production of one unit of commodity I. 

Finally, we assume that input coefficients in an industry 
depend on the prices of all inputs used in that industry so that 

(6) 

(7) 

(8) 

i=L,K 

i= L, K. 

Under constant returns to scale each au is homogeneous of 
degree zero in all its arguments. 

Let A, A' and A" be the matrices formed by the direct, direct­
plus-indirect and total primary factor coefficients in industries 1 
and 2 so that 

By direct-plus-indirect labor (capital) coefficient in industry j we 
mean the amount of labor (capital) used directly plus the 
amount of labor (capital) med indirectly through the use of 
commodity N but not through the use of any tradeable inputs 
in the production of one unit of commodity j. 

Now, define 0;j as the direct distributive share of input i in 
industry j, 'A;1 as the proportion of input i used directly in x1 

and ~11 as the proportion of input i used in J'J• Thus, for 
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example, OLI -aL11r/P1,021 ::::a,,nP2 /P1,AL1 =aL1X1/L, 
A,1 =a21x 1/x2 f.,u =AuY1/L. 

\Ve can then- define six more matrices-A, 7'..', ~. 0, 0' and 0"-
as follo\vs 

0=[ 

It can be easily verified that 

Ox1 + 0KNONl ] 
eK2 

(i) IA'l=IA"landl0'l=IO"I 
(ii) sign I A I = sign I 7'.. I = sign I 0 I 

(iii) sign I A' I= sign 17'..' I= sign IO' I= sign If., 1-

Note, further, that I A I> 0 if and only if commodity 1 is labor­
intensive relative to commodity 2 in terms of direct coefficients 
and I A" I ( = I A' I) > 0 if and only if commodity 1 is labor­
intensive in terms of total (or, direct-plus-indirect) coefficients. 

The point to be emphasised here is that in the presence of 
non-traded inputs, the factor intensity rankings of commodi­
ties 1 and 2 in terms of direct coefficients may well be different 
from that in terms of total coefficients since the signs of I Al 
and I "'A' I need not necessarily be the same.2 However, the factor 
intensity rankings in the above two senses cannot be different, 
even in the presence of inter-industry flows between industries 
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and 2. so long as the non-traded commodity is not used as 
input into industries 1 and/or 2. This can be readily checked 
by assuming >..N1 = 0 in the present model.3 Note, finally that, 
since I A' I= I A" I, the factor intensity rankings in terms of direct­
p/us-indircct coefficients must always be the same as those in 
terms of total coefficients. 

Using"' ('hat') to denote proportionate change in a v:.,.riable 

or parameter (so that f\ = dP1/P1 , etc.), it is possible to derive 
the following five equations from our basic set of five equations 
(I) through (5): 

(I. 1) 

(2 .1) 

(3. I) 

(4.1) 

(5. I) 

,._ A ,._ 

OL2w + OK2r =P: 

,... ,. ,-, 
OLNIV + OKNI" = PN 

A A A 

AL1X1 + AL2X2 + "LNXN 

,... ,... " 
AK1X1 + AK2x2 + "hxNXN 

,-.. A ,-. ,-. 

= K - [AK1GK1 + AK'1.'1K'I. + AKNllKN]-

Equat:ons (4') and (5') can similarly be expressed, in terms of 
rates of change, as 

(4.1') " " " 
~L1J'1 + ~L'I.J'2 + ~LNYN 

(5. I') 
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In deriving (l.l), (2.1) and (3.l) we have simply made use 
of the first-order cost minimisation conditions4 

II 

We shall now examine to what extent some of the standard 
theorems in the pure theory of international trade carry through 
in om model: In the present section we shall deal with the 
factor price equalisation theorem, the Hcckscher-Ohlin theorem 
and the Stolper-Samuelson theorem, leaving the Rybczynski 
theorem for the next section. 

It is clear from (1), (2) and (3) that factor prices (w, r) and 
the price of the non-traded commodity PN depend only upon 
the prices of the traded commodities (P1, P 2), since Cii·s depend 
only upon (w, r, P1 , P2, PN). Given (P1 • P 2); 11·, rand PN will be 
completely determined from those three equations assuming the 
existence of positive outputs in all three industries. Now, if we 
assume that the solution is unique, w, rand PN must be equa­
lised whenever P1 and P'l, are equa\:sed as between the trading 
partners provided that they have the same technology. Since 
a;/s depend, in general, on (w, r, Pi, P2 , PN) marginal producti­
vities of factors (which depend only upon a;/s under constant 
returns to scale) must also be equalised whenever P1 and P2 are 
equalisation through free trade. The factor price equalisation 
theorem clearly holds in our model. Note, however, that the 
absence of factor intensity reversal in terms of direct coefficients 
for the tradeable industries 1 and 2 is neither necessary nor 
sufficient to guarantee one-to-one correspondence between w/r 

and P1/P2. To see that, substitute the vakes fi2 and fiN from 
(2. 1) and ( 3. 1) respectively into ( 1 . I). This gives 
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(1 .2) 
~ ~ + r(0K1 + 0Ks0,v1 + 0x2021) = .?i-

Solving (1.2) and (2.1) together, we get5 

(9) 

Thus w/r will be monotonically related to P1/P2 if and only if 
Io• 1 has the same sign throughout. Since I o• I may be zero even 
without 101 being zero and vice versa the reversal of factor 
intensities in terms of direct coefficients is neither necessary nor 
sufficient for such a reversal in terms of total coefficients. Thus, 
we have derived the following result: 

Proposition 1. If all three commodities are produced ar:d 
there is no reversal of factor intensities in terms of total codfi­
cients factor prices must be fully equalised as between the 
trading partners under identical technology and other usual 
assumptions. 

The Heckscher-Ohlin theorem about trade patterns also 
follows immediately from (9) if factor abundance is defined in 
terms of pre-trade relative factor prices in the two countries. 
We get 

Proposition 2. If the technology matrix is the same for both 
trading partners and there occurs no reversal of factor i ntensi­
ties in terms of total coefficients, the labor-abundant (in the 
sense of having a lower pre-trade wage-rental ratio as compared 
to the other country) country's exports will be labor-intensive 
in terms of total coefficients and vi~e versa. 

It should be stressed that the above result dces not shed any 
new light on resolving the so-called Leontief paradox. Leontief 
clearly had the sense of working with total ccefficients to test 
the Heckscher-Ohlin theorem. All that the above proposition 
suggests is that he could not possibly simplify his task by con­
centrating on direct coefficients only since there exists a large 
non-traded sector in the American economy (as in all other 
economies) which also supplies inputs to the traded-good 
industries and there is no a priori basis for knowing that its 
role as a supplier of inputs is 'equally' important for both the 
exportable and the importable sectors of the economy. 
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Before turning to the Stolper-Samuelson theorem it should 
be noted here that two alternative measures of effective protec­
tive rate (defined as proportionate change in value added) have 
been suggested in the literature to cope with non-traded inputs­
one including the value of non-traded inputs (henceforth called 
the Carden measure)6 and the other excluding the value of non­
traded inputs (henceforth called the modified Balassa measure)1 

in value added. 
We shall now prove the following two propositions 3a and 3b 

as alternative versions of a ·generalised' Stoli:er-Samuelson 
theorem. It should be emphasised that these propositions will 
hold under the assumption: 
(A .1) There does not exist any domestically non-prodlclced 
imported input. 
Later, we shall relax this assumption and show that these pro­
positions must then be replaced by a set of weaker propositions 
4a and 4b. 

Proposition 3a. Under Assumption (A.I), if the price of 
commodity 1 rises relative to the price of commodity 2, or if 
industry I is protected relative to industry 2 in the Corden 
sense, the real reward (in terms of any of the domestically 
produced commodities) of the factor used intensively, in terms 
of total coefficients, in industry 1 must go up and that of the 
other factor must go down. 

Proposition 3b. Under Assumption (A. I), if industry 1 is 
protected relative to industry 2 in modified Balassa sense, the 
real reward (in terms of any of the domestically produced com­
modities) of the factor used intensively, in terms of direct 
coefficients, in industry I must go up and that of the other 
factor must go down. 

Let us now prove the above results. Equation (9) shows that 

given i\ > i\, ~ >; if and only if IO" l > 0. It is also possible 

to express (I. 1) [by substituting for PN from (3. I) into (1. I) 
and then dividing through by I - 021] as 

which, combined with (2. I), yields 
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(10) 

Since 1 - 021 > 0, it is clear that. given (l\ - 8211\)/~l - 021) > 
,-. ,,.. " 
P2, w > r if and only if IO' I> 0. The R.H.S. of (10) is nothing 
but the difference between the effective protective rates for 
industries 1 and 2 according to the Corden measure. 8 We know 
that I 8" I ( = IO' I)> 0 if and only if I A• I (=I A' I)> 0. More-

over, it follows from (1.2), (2.1) and (3.1) that each of 1\, P2 

and PN will be bounded by ; and~ since each is a positive-weighted 
" ,. average of w and r. Thus, given 

A ,._ " ,... 

and (ii) r > P 1 > P2 > w if and only if I A" I (=I A' I)< 0 

with PN also falling in the range bounded by rv and~. though its 

exact location relative to P1 and P2 cannot b! predicted a priori. 
The proof of Proposition 3b follows similar lines. Note that 

(I. I) can also be expressed, by dividing through by I - 8N1 - 02i, 

as 

(I .4) 

Solving (1.4) and (1.2) together 

(JI) 

It is clear from above that given 
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,... ,.. ,.. ,.. ,... ,. ·r 
(P1 - ONIPN - 0".! 1PN)/(l - ON1 - 021) > P".!. w > r 1 

and only if IO I> O. The R.H.S. expression in (11) is the 
difference between the effective protective rates for industries I 
and 2 according to the modified Balassa measure. Moreover, we 

,._ ,._ ,._ 
know that IO I> 0 if and only if I A I > 0 and that P1, P2 and PN 

must all be bou~ded by l; and ;, Thus, given that industry I is. 
protected relative to industry 2 in Balassa sense 

(i) ;v > each of P1, P2 , PN and t < each of P1 • I\, P N if and 
only if I A I > 0 and 

(ii) ~<each of P,,, P:!• PN and~> each of P1 , P 2, P,v if and 
only if I A I < 0 
from which Proposition 3b follows immediately. 

Kemp (I 969, Chapter 7) could get his result that the knowledge· 

of (P1 - P2) and direct factor intensities of industries 1 and 2 was. 
enough to determine unambiguously the movements of real­
rewards of factors, even with inter-industry flows between 
industries 1 and 2, because he had no other domestically pro­
duced commodity in his model. As already explained, the moment 
a third domestically produced commodity which can be used as 
input into industries I and/or 2 is introduced, nothing short of 
total coefficients will be needed, in general. to predict the sign 

(not to speak of the extent) of 6v - ;) following a particular 

combination of (1'1 - P2). 

That our Propositions 3a and 3b will not hold if we introduce· 
a domestically non-produced imported input is easy to see. Let 
us introduce another commodity S that is being solely imported 
from abroad to be used in the production of commodity 1 as 
input. The rest of the model remains the same as before. The 
competitive profit condition for industry 1, in terms of rates of" 

change, will now be [after substituting for PN from (3. I)] 

,-.. ,.. 
(0L1 + 0.v10LN)H' + (8x1 + ON10KN)r 

or, dividing through by (I - 021 - 051), 
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:Solving (1. 5) and (2. I) simultaneously 

(12) ,~- ~> IO'I 
1 -t.121 - Ost 

Thus, it is still true that when industry I is relatively protected 
in the Corden sense, wage-rental ratio will rise if and only if 
commodity I is labor-intensive, in terms of total coefficients, 

relative to commodity 2. But it cannot be established that ~ > p1 

and ; < p1 whenever the wage-rental ratio rises as it is no 

longer possible to express 1\ as a weighted average of~ and ;_9 

Proposition 3a must then be replaced by the following weaker 
Proposition 4a. For the same reason, Proposition 3b must 
.also be replaced by Proposition 4b in the presence of solely 
imported inputs. 

Proposition 4a. When industry I is protected relative to 
industry 2 in the Corden sense, the wage-rental ratio will rise 
{fall) if and only ,.if commodity I is labor-intensive (capital­
intensive), in terms of total coefficients, relative to commodity 2. 

Proposition 4b. When industry I is protected relative to 
industry 2 in the modified Balassa sense, the wage-rental ratio 
will rise (fall) if and only if commodity I is labor-intensive 
(capital-intensive), in terms of direct coefficients, relative to 
,commodity 2. 

Note that none of the propositions 3a and 3b will be affected 
insofar as the movements of real rewards in terms of any of 
the domestically produced commodities are concerned if the 
solely imported commodity is used only for final consumption. 
An- unambiguous increase (decrease) in real reward must mean, 
however, an increase ( decrease) in factor reward in terms of all 
final commodities, domestically produced or solely imported. 
That the movements of real factor rewards cannot be predicted 
unambiguously in the presence of solely imported final com­
modity is nothing surprising or new since even in the standard 
two-commodity-two-factor model (with no inter-industry flows), 
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the Stolper-Samuelson correspondence between the movement 
in commodity price ratio and the movement in real factor 
rewards as it is well known, might be destroyed by complete 
specialis,ation. What is more striking and le~s obvious is ~he 
result that it is generally impossible to predict, from relative 
factor intensities (in whatever sense) and movements in the 
prices (or, values added, in whatever sense) of domestical~y 
produced tradeables, whether the real reward of a factor will 
go up ( or down) unambiguously if we introduce a solely imported 
'pure' intermediate commodity that does not enter the consump­
tion basket of people (and hence real reward in terms of that 
commodity itself is of no concern to the consumers).10 

III 

Finally, we turn to the Rybczynski theorem and its generalisa­
tion by Jones (1965). Jones proved that if, say, L increases 
relative to K in the usual two-commodity-two-factor model 
with no inter-industry flows and full employment of both 
factors is to be maintained at constant commodity price ratio, 
then 

,-.. ,-... A r,.. 

(i) X1 > L > K > X2 if and only if commodity I is relatively 
labor-intensive, and 

(ii) X2 > L > K > ; 1 if and only if commodity 2 is relatively 
labor-intensive. 
The Rybczynski theorem follows as a special case where 
,._ ... 
L > 0 and K=O and the output of the capital-intensive 
commodity must then go down absolutely. 

We shall investigate how far such results carry through in 
our present model. Since we have two full employment condi­
tions to determine three variables x1 , x2 and xN (or y , Y2 and 
YN), it is obvious that we must impose some ;dditional 
restrictions on the variables to get determinate results following 
a change in factor endowments. In fact, we shall prove two 
theorems closely akin to the Rybczynski result [or its general­
ised version by Jones (1965)] with the help of the two alternative 
assumptions listed overleaf: 
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(A.2) commodity N is a 'pure' intermediate commodity, i.e., 
with zero final d::mancl. 
(A.3) «N, the marginal propensity to consume commodity N, 
lies between zero and one (i.e., 0 < «N < I). 

Moreover, as it is customary in the literature, we shall assume 
the non-traded market to adjust first so thut domestic demand 
is equal to domestic supply for commodity N even at constant 
prices after factor growth. 

Proposition 5. Suppose L expands at a greater rate than K. 
Under assumption (A.2) the gross as well as the net output of 
the labor-intensive, in terms of total coefficients, tradeablc must 
increase at a greater rate. and that of the other tradeable at a 
smaller rate than both L and K if the prices of all tradeables 
move at the same rate . 

.,.,_ " " " ,. When P 1 = P 2 =Ps, it is clear from (9) that w = r. More-
" ,.. " ,-... 

over, w = r must imply (since each of (P1 - 0s1Ps)/(1 - 0s1), 

J\ and PN can be expressed as a weighted average of ;., and 7-
,.... ,-,, ,,..,.,_Ar-.,-.. A A • 

and P1 = P2 = Ps) w = r = P1 = P2 = Ps = PN- Thus, all 111put 

prices change at the same rate and hence all ";,ii = 0. With no 
final demand for commodity N (so that XN = xm = amx1) and 

all ~ii= 0 (4.1) and (5.1) reduce to 

Since "Am= 1, we get, through simultaneous solution, 

A ,-,. A ,-,. 

l"A' l (x1 - x2) = (L -K). 

Moreover, with A,v1 = 1, each of Land K is a positive-weighted 
,. " 

average of x1 and x2 . Hence 

,.._ " ,._ " 
x1 > L > K > x2 if and only if I "A' I> 0 

,-, A ,._ ,._ 

ar.d x 2 > L > K > x1 if and only if I "A' I < 0. 
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Proposition 5 follows immediately for grcss output movements 

•0 f tradea bles. . . 0 (4 1 ') 
Note, moreover, that assumption (A. 2) implies J°N = • • 

and t5. l') then reduce to 

when all ;ii= 0. ~Li+ ~L2 = ~K1 + ~K2 = 1 when ANI = 1. 
Hence 

Since I ~ I > 0 if and only if I A" I > 0, Proposition 5 holds for 
net output movements as well. 

An intuitive explanation of Proposition 5 may be as follows. 
With unchanged aN1 and no final demand for commodity N, 
one unit of commodity 1 and am units of commodity N can be 
considered as constituting one unit of a 'composite' commodity. 
We are essentially back to the usual two commodity model, the two 
commodities being the composite commodity and commodity 2. 
The Rybczynski theorem and its generalised version by Jones 
(1965) will then readily apply for these two commodities. The 
relevant factor intensity rankings should clearly be in terms of 
direct-p/11s-indirect or total coefficients since one unit of the 
composite commodity uses labor and capital in the ratio 
(aLI + 0LNON1)/(aK1 + OK/\'a!\'1). 

It may be mentioned that Proposition 5 will also be valid for 
a two-factor-two-commodity production model with inter-industry 
flows such as in Kemp (1969, Chapter 7) for such a model is, in 
effect, a special case of our more general model where XN = 
al'.' 1 = 0.11 However, as we have already noted, the factor inten­
sity ranking in terms of total coefficients and that in terms of 
direct coefficients cannot be different in the absence of non-traded 
inputs. Thus, 'total coefficients' could be replaced by 'direct 
coefficients' in the phrasing of Proposition 5 in a two-factor­
two-commodity model with inter-industry flows. Assumption 
(A .2) will obviously be irrelevant in such a model.12 
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The next result that we shall prove is: 
Propositon 6. Suppose L expands with K remaining constant. 

Under assumption (A. 3) the gross as well as the net output of 
the labor-intensive, in terms of total coefficients, tradeable must 
expand and that cf the other tradeable must go down if the 
prices of all tradeables change at the same rate. 

Suppose L expands by AL with no growth in capital stock. 

As already explained, P1 = P2 = Ps implies all ;i-,j = 0. Now, 
with unchanged labor and capital coefficients, output-labor ratio 
in industry N, or, what is the same thing, the average product 
of labor in industry N(APLN) remains unchanged. The increase 
in XN that will just absorb the increase in Lis APL.v.AL. At 
constant relative prices, the increase in income in terms of commo­
dity N due to the factor growth is MPLN· AL (where MP LN denotes 
the marginal product of labor in industry N), since wage must 
be equal to the value of the marginal product under perfect 
competition. The increase in final demand for commodity Nwill be 
ocwMPLwALwhichmustbeequal to AYN• Under constant returns 
to scale, MPLN< APLN.13 Since by assumption (A .3)0< o:N<l, 
O<ocwMPLwAL<APLN·AL. YN will clearly increase but 
not by so much as to absorb the whole of f:l.L. The increase in 
Y N must also absorb a part of the unchanged capital stock.14 

Thus X1, X2 and x.v1 must absorb a larger amount of labour 
and a smaller amount of capital than they did before the factor 
growth: . After this point, the proof is th'! same as that of 
Proposttion 5. 

Komi~a (1967) has shown, in terms of a two-factor-three­
commod1ty production model where the third commodity is a 
non-tradeable and all three commodities are 'pure' final commo­
dities, that the Rybczynski theorem holds for the output move­
ments of tradeables if inferiority in consumption is ruled out. 
We have shown above that the Kamiya result is valid for both 
gross and net output movements of tradeables even when there 
exist inter-industry flows in the system provided that factor 
intensities are considered in terms of total coefficients. 

Note, however, that if L > K > 0 we cannot say [even under 
assumption (A. 3)] whether the output of the labor-intensive 
tradeable will increase or not relative to that of the capital­
intensive tcadeable. The reason is that if commodity N is 
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'highly' labor-intensive, YN may absorb so much of L and so 
little of K that the ratio of L to K that x 1, x 2 and xm must 
absorb may be lower than before, even when the absolute 
amounts of labor and capital to be absorbed by x1, x2 and XNJ 

may both be greater than before. If, however, we assume 
homothetic social indifference surfaces the output of the labor­
intensive tradeable must increase relative to that of the other 

tradeable wh~never L > K. The logic is simple to understand. 

Suppose L > K. This can be considered as an equal rate of 
growth of L and K combined with an increase in L with K 

remaining constant. When L=K income of the community and 
hence the final demand for commodity N (which must be equal 
to YN) must also grow at the same rate at constant relative 
prices. Thus the ratio of labor to capital that x 1, x:! and xN1 

inust absorb will remain the same and x
1

, x
2 

and (xN
1

) must grow 
at the same rate to maintain full employment. Combining this 

result with Proposition 6 (which holds when L > 0 and .K=O)I& 
we can say that with homothetic taste pattern the output of 
the labor-intensive (in terms of total coefficients) tradeable must 
expand relative to that of the other tradeable when L grows at 
a higher rate than K. 

IV 

Though highly aggregated, our model in this paper can be 
considered to be a fairly general one in the sense that it includes 
all the essential fe::tures of the production side of an open 
economy-an exportables sector, a domestically-produced­
importables sector, a non-tradeables sector and a sector compris­
ing domestically non-produced imported commodities and all 
sorts of input-output connections among those different sectors. 
\Ve have shown how some of the standard theorems in trade· 
theory derived in the context of the usual two-factor-two-commo­
dity model can be generalised to such a framework simply by 
considering relative fact or intensities in terms of total coefficients~ 
However, in the presence of non-traded intermediate inputs 
(but not otherwise) the ranking of tradeable industries in terms 
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of direct coefficients need not correspond to that in terms of 
total coefficients and hence the traditional trade theory results 
will not be valid, in general, if the factor intensity rankings are 
interpreted in terms of direct coefficients. 

NOTES 

1. In section Ill we shall also use the conventional zero-excess-demand 
characteristic of the non-traded commodity. 

2. One can think of special cases where the factor intensity rankings in 
the above two senses must be the same even in the presence of non­
traded inputs. Two such special cases are: (a) the direct labor­
capital ratio in industry N lies in between those of industries 1 and 
2; and (b) the tradeable industry having the higher direct labor-capital 
(capital-labor) ratio uses commodity N relatively intensively (in the 
sense of a larger distributive share of commodity N in this tradcable 
than in the other), when commodity N has the highest direct labor­
capital (capital-labor) ratio among the three industries. In case 
(a) the difference in total factor intensities of commodities 1 and 2 
will be less than that in direct factor intensities but will still be 
in the same direction. In case (b) the difference in total factor in­
tensities will be even greater (in the same direction) than that in 
direct factor intensities. 

3. Kemp (1969, Chapter 7) gives a neat economic explanation why the 
direct and total factor intensity rankings of industries 1 and 2 cannot 
be different in the face of inter-industry flows between the two 
industries. 

4. See, for example, Kemp (1969) and Jones (1966, 1971 )for applications 
of the same technique. 

5. The following type of solution will always appear when each row 
sum of tho coefficients matrix is unity. 

6. Since Corden is the foremost and best-known advocate of this 
measure. See Corden (1966, pp. 226-8). 

7. Since Balassa ( 1965) had worked with a partial equilibrium version of 
this measure. We call this measure 'modified' since we shall take into 
account the change in the price of the non-tradeable resulting from 
changes in the prices of tradeables while computing value added. 
Balassa (1965) treated non-tradcables like tradeables with unchanged 
prices for the purpose of computing the effective protective rates. 

g. To avoid any misunderstanding let it be noted that the formulae for 
the effective protective rates as used in this paper are not necessarily 
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restricted to the case of fixed coefficients only. For 'small' changes 
it does not matter whether the pre-change or the post-change Ou is 
used as the base. Jones (1971), for example, has applied the same 
method while explicity considering the variable coefficients case. 

9. Since Ps. unlike P2 and I'N, cannot be expressed as some kind ofa 

8-weighted average of ,~ and t. All that we can express as a weighted 

average of~- and~ is 

JO. Note that this result is valid for both two-factor-two-commodity and 
two-factor-three-commodity production models. 

11. Kemp (1969, Chapter 7) also had a12 >O. However, it can be checked 
that the basic nature of the problem is the same whether there is 
one-way or two-way inter-industry flows. 

12. Though Kemp (1969, Chapter 7) claimed to have proved this result in 
his model he was involved in an error in his proof by writing the 
full employment equations as 

where a;; was defined as the amount of input i used directly per unit 
of commodity j and Xi was defined as the net output of commodity 
j. But, for the above equations to be valid, one must either define 
ail as the total requirement of input i per unit of net output of 
commodity j or define X 1 as the gross output of commodity j. This 
has been abundantly made clear in the course of our analysis [look 
at Eqs. (4), (5), (4') and (5')]. 

13. This follows from the Euler's equation 

where LN and KN are the amounts of labor and capital employed in 
industry N. Dividing through by LN, we get 

Since, 

14. I owe to a large extent the idea of this proof to Arup Mallik. 
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15. Assumption (A. 3) is necessarily satisfied when indifference surfaces 
are homothetic. 
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CHAPTER TWO 

Non-Traded Inputs and Effective 
Protection: A General 
Equilibrium Analysis 

The theory of effective protection was originally developed 
under the simplifying assumptions of a small country, fixed 
intermediate input coefficients and the absence of non-traded 
intermediate inputs. The general equilibrium implications of 
relaxing the fixed coefficients assumption have been studied in 
a large number of recent papers.1 In contrast, no rigorous 
general equilibrium analysis of the question of non-traded 
inputs in connection with the theory of effective protection has 
appeared so far except, perhaps, for the paper by Ethier (I 971).2 

Ethier's treatment runs in terms of a most 'general' (in the 
sense of having any number of goods and primary factors) 
general equilibrium model and hence his results are quite 
general. However, the nature of some of the special economic 
issues involved in the problem was not made very clear by him, 
maybe partly due to his search for full generality. 

In this paper, we shall investigate, in terms of a simple gene­
ral equilibrium model, the resource allocation implications of 
a number of alternative measures of effective protection that 
have been (or could have been) suggested in the literature to 
cope with non-traded inputs. We shall adhere to the assumptions 
of fixed intermediate input coefficients (though primary factor 
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coefficients will be variable), two domestically-produced trad­
eables3 and a small country to keep our basic issue of non-traded 
inputs in sharp focus. 

Throughout the paper, the effective protective rate for an 
industry j(EPR1) will be defined as the proportionate change in 
value added per unit output of ir.dustry j. Thus the issue is: 
which measure of value added and hence of EPR has the best 
predictive power regarding the output movements of tradeables 
and (indirectly) of non-tradeables in the presence of non-traded 
inputs. 

Corden {1966) treated non-traded inputs like primary factors 
and argued for the inclusion of the value of non-traded inputs 
in value added. On the other hand, Balassa (1965) treated non­
traded inputs just like ordinary traded inputs with zero tariffs 
(and hence unchanged prices for a small country) for computing 
the change in value added. However, the prices of non-traded 
commodities change, in general. when tariffs are imposed on 
traded commodities in a general equilibrium framework. There­
fore, if one likes to treat non-traded inputs in exactly the same 
way as traded inputs he should ideally take into account the 
changes in the prices of non-traded inputs (since that is what 
he does for traded inputs) resulting from the setting up of a 
particular protective structure in computing EP R's. Thus. we 
get at least three alternative measures of effective protections 
in the face of non-traded inputs. The measure which treats non­
traded inputs just like primary factors will be called the Corde11 
measure. The Balassa measure will be the one which treats non­
traded inputs like traded inputs with unchanged prices. The 
third measure will be called the modified Balassa measure. It is 
different from the Balassa measure in that the changes in the 
prices of non-traded commodities as a result of changes in the 
prices of traded commodities will be taken into account. 

It will be shown that the Balassa measure does not carry any 
resource allocation significance. The Corden measure correctly 
predicts the output movements of tradeables as well as the direct­
plus-indirect primary factor movements and_ value added shifts as 
between the two traded-good activities so long as the non-traded 
commodities (whatever be their number) are 'pure' intermediate 
commodities. With two non-tradeables solely used as inputs, 
the Corden measure of (relative) protection to the traded-good 
industries also provides a correct indicator of the degree of 
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(relative) indirect protection to the non-tradeable industries. 
The modified Balassa measure, on the other hand, assumes the 
same significance as the Corden measure if and only if the 
ranking of the traded-good industries in terms of direct 
primary factor coefficients i-; the same as that in terms of 
direct-plus-indirect c.:iefficients. 

I 

Let us consider an economy where four commodities I, 2, N 
and M are being produced locally in four industries 1, 2, N and 
M respectively. Of these, commodities I and 2 are internationally 

. traded and commoditie:, N and M are non-tradeables or home­
goods4 • There are two primary factors, labor and capital-being 
fully employed and in fixed supply (L, K). Both primary factors 
are used in the production of all four commodities. In addition, 
industry 1 uses commodities N, Mand S(whichare being entirely 
imported from abroad with no domestic production thereof) and 
industry 2 uses commodities N and M a-; intermediate inputs. 
Production functions in all industries are linear homogeneous in 
labor, capital and intermediate inputs, where any. Primary 
factQr coefficients per unit of output are variable, in general, 
but intermdiate input coefficients per unit of output are assumed 
fixed. The country is a small country and there is perfect 
competition in all markets. 

Let us use Pj for the domestic price of commodity j, w for the 
wage of labor, r for the rental of capital, Xj for the gross output 
of commodity j and au for the amount of input i used directly 
per unit of commodity j. Our model then consists of six basic 
equations, viz., four zero-profit conditions for the four industries 
and two full employment conditions for the two primary factors. 
Thus we have 

(]) 

(2) 

(3) 
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(4) 

(5) 

(6) 
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By writing the competitive profit equations (1) through (4) in 
strict equality form, we are implying that given some set of prices 
P1, P2 and Ps for the tradeables (determined by world demand 
and supply conditions), w, r, PN and PM adjust in such a way 
that all four industries produce non-zero outputs. This may not 
be possible, in general, unless commodities N and Mare non­
tradeables, whose prices, unlike P 1 , P 2 and Ps, are not set 
arbitrarily from outside the system. This consideration provides 
a justification for labelling commodities N and M as non­
tradeables in our model. Equations (5) and (6) provide the full 
employment conditions for the two primary factors, labor and 
capital. 

Let A and A' represent the matrices formed by the direct and 
direct-plus-indirect primary factor coefficients in industries I and 
2, so that 

A=[ 

A'=[ 

By direct-plus-indirect labor (capital) coefficient in industry j 
we mean the amount of labor (capital) used directly plus the 
amount of labor (capital) used indirectly through the use of 
non-traded inputs in industry j. 

Under our assumptions of constant returns to scale and fixed 
intermediate input coefficients, the prices of intermediate inputs 
should not affect the cost-minimising values of au and GKj and 
hence of ALJ and AKj which will depend only upon w/r. Thus 
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(7) 

(8) 

Au= OLJ(w/r) 
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Let us now define Ou as the direct distributive share of input 
; in industry j and A;j as the proportion of input i used directly 
in industry j. Thus, for example, Ou= auw/P1, O,v1 = aNlPN/ Pi, 
Au= aL1x 1/L and >..Ni= amx1fxN, It is now possible to define 
four other matrices as follows : 

Denoting the determinants of the above matrices as I A I, I "A I, 
101 etc., it can be verified that the following relationships hold: 

sign I A I = sign I "A I = sign I 0 I 

(9) sign I A' I= sign I "A' I= sign 10' I-

Note, further, that I A I > 0 if and only if commodity 1 is labor­
intensive in terms of direct coefficients and that I A' I > 0 if, and 
only if commodity 1 is labor-intensive in terms of direct-plus­
indirect coefficients. Since I 01 and 10' I may well differ in sign, 
commodity 1 may be labor-intensive in terms of direct coefficients 
but capital-intensive in terms of direct-plus-indirect coefficients. 

Now, let" ("hat') over a variable represent the proportionate 
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,. 
change in that variable so that P1 = dP1/P1• etc. The competitive 
profit equations (I) through (4) can be written, in terms of rates 
of change, as 

(I. I) 

(2.1) 

(3. I) 

(4.1) 

,. ,. ,. 
Ou,w + OxNr =PN 

,-. ,,. ,. 
Ou,w + OxMr = PM 

In deriving (I. I) through (4. I) we have simply made use of the 
first order cost-minimisation conditions5 (since da.v1 = daM1 = 
daN2 = daM2 = 0 by assumption) 

j=l,2,N,M. 

,. ,. 
In our present model EPR for industry 1 is (P1 - Os1Ps)/ 

(l-0s1) by the Carden measure (i't-Os1.Ps)/(l-Os1-0m-6M1) 
" ,... ,... " 

by the Balassa measure and (P1·- 8s1Ps - ONIPN - OM1PM)/ 
(1 - 8s1 - ON1 - 8M1) by the modified Balassa measure. For 

~ ,. 
industry 2, EPR is P2 by the Carden measure, P 2/(l-ON2-6,,.l:!) 

by the Balassa measure and (l'2-0"'2PN-OM2PM)/(l-ON2-0M:?) 
by the modified Balassa measure. 

By substituting for PN from (3. I) and PM from ( 4. I) into ( 1 . 1) 
and then dividing through by 1 - Os1 one gets 

(1.2) 

" ,. 
Similarly, substituting for PN from (3.1) and PM from (4.1) 
into (2.1) 

(2.2) 
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Solving (1.2) and (2.2) together6 

On the other hand, dividing through (1. 1) by 
(1 - 0s1 - 0.v1 - 6M1) and (2.1) by 1 -6.v2 - 8.M2 

and then solving them simultaneously 

(10) and (11) in turn imply 

(12) 
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Since (1 - 6s1 - 6Nl - 8M1)/(l - 8s1) > 0, the Corden measure 
and the modified Balassa measure yield two different ranking 
of industries I and 2 in terms of EPR's, if and only if I 01 and 
18' I differ in sign. In other words, it is possib!e for industry 1 
to be protected relative to industry 2 in Corden sense and at 
the same time industry 2 to be protected relative to industry 
1 in modified Balassa sense, if and only if the direct factor 
intensity rankings of the two industries are different from 
direct-plus-indirect factor intensity rankings. 
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II 

Since we have two full em.ployment equations to determine four 
-output levels x 1, x2 , xN and XM, it is obvious that we need some 
additional restrictions to get determinate results. The problem 
can be reduced to a tw9-variable one if commodities N and Af 
are assumed to be 'pure' intermediate commodities (i.e., with 
zero final demand). We shall explore the resource allocation 
implications of our three alternative measures of EP R by 
employing this restriction throughout. 

From (7) and (8) 

(7. 1) i= 1, 2 

(7 .2) j= 1, 2 

where <JLj and <JKj are defined as - ALj/(~ - ;) and A.xj/('w - ;) 
respectively. Clearly 

03) <1LJ > 0, <JKJ > 0. 

Now, assuming commodities N and M to be used only as 
intermediate inputs in the production of commodities I and 2 
so that xN = aN1X1 + aN2X2 and XM = aM1X1 + aM2X2 the full 
employment equations, in terms of rates of change, reduce to 

(5. 1) 

(6.1) 

Since "AN1 + "AN2 = AM1 + "AM2 = 1, each row sum of the coeffi­
cients matrix of the above two equations is unity. Hence their 
simultaneous solution, after using (7. I) and (7 .2), gives 

(14) 

where ex. = E ALj<JLj + E AKjr:JKJ > 0 j= 1, 2. 
j J 
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Now, by substituting for (~ - ~) from (10) and (11) 
respectively, (14) can be expressed in two alternative forms: 

(14.1) 

(14.2) 

Since I "}...' I and I O' I must have the same sign but I A' I and IO I 
need not have, it follows from (14.1) and (14.2) that the 
Corden measure correctly predicts the output movements of 
tradeables, but the modified Balassa measure may not in the 

" " present case. Insofar as [(P1 - Os1Ps )/(1 - 8s1 - 0N1 - 0M1) 

-.P2/(l - O;v2 - OM2)] may differ in sign from [(.I\ -051.Ps )/ 
" (I - 8s1) - P 2], the Balassa measure may also be misleading. 

It is obvious that these results will be valid whatever be 
the number of non-traded goods so long as they are 'pure' 
intermediate commodities. 

An intuitive explanation of the above results may be as 
follows. In the present case where commodities N and Mare 
pure intermediate commodities, the entire output space is reduced 
essentially to two dimensions involving two composite commo­
dities. For instance, one unit of x1, ONt units of xN and aM1 

units of XM constitute one unit of the first composite com­
modity. Clearly one unit of the composite commodity uses 
labor and capital given by our direct-plus-indirect coefficients. 
The Carden measure measures the protection accorded to the 
direct-plus-indirect (rather than direct) value added, and thus 
correctly predicts the output movements of the composite 
commodities. Since x1 and x2 must be proportional to the out­
put levels of the composite commodities (under fixed inter­
mediate inp't1t coefficients assumption), the Carden measure is a 
correct indicator of the output moven:ents of the traded-good 
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industries. The modified Balassa measure, by measuring pro­
tection accorded to direct value added, will fail to yield a correct 
prediction about the output movements of the composite com­
modities and hence of the traded-good industries if the direct 
coefficients ranking of the traded-good industries is different 
from direct-plus-indirect coeffidents ranking. The Balassa 
measure does not measure correctly the protection given to 
direct-plus-indirect value added (nor to direct value added 
either) and hence may be misleading also. 

Humphrey (1969a, 1969b) suggests that if somehow the changes 
in the prices of non-tradeables (in other words, the tariff­
equivalents for non-tradeables), resulting from a particular 
protective structure for tradeables could be known, the EP R's 
computed on the basis of the nominal tariff rates and the tariff­
equivalents will be the appropriate ones to use. But these 
EPR's are really nothing but what we have called EPR's in 
terms of the modified Balassa measure. However, we have 
already shown above that this measure may not correctly 
predict the output movements of tradeables in a general equi­
librium 'framework in situations where the Corden measure is 
the correct indicator of resource movements. Corden (1971, 
pp. 162-3) on the other hand, conjectures that the modified 
Balassa measure (which he prefers to call the Scott method) is 
the appropriate one if there is only one non-traded commodity, 
or if the price-relationships among non-tradeables remain un­
changed. But it can be checked very easily that our result that 
the Corden measure is the appropriate one and the modified 
Balassa measure may not be so long as the non-tradeables are 
'pure' intermediate commodities will hold even when there is 
only one non-tradeable in the model. Thus, Corden's conjecture 
is not valid in general. 

The next interesting point to be noted in connection with the 
present case where non-tradeables are 'pure' intermediate 
commodities is that whenever industry I is protected relative to 
industry 2 in the Carden sense, the output of the non-tradeable 
used intensively in industry I must increase relative to that of 
the other non-traded commodity. In other words, the Carden 
measure correctly measures the degree of indirect (relative) 
protection accorded to the non-traded industries supplying 
inputs to the traded-good industries. 
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The proof is simple. Define two more matrices such that 

and note that 

sign IX I = sign I i"I-

Clearly I Al> 0 if and only if industry I is N-intensive (rather 
than M-intensive). 

A " ,-. " " " Now, XN = A ... ,1x1 + ;\,,·2x2 and Xu= A,,flx1 + AM2x 2. 

Therefore, 

Since each row sum of I 5: I is unity 

(16) 

and hence (15) can be written as 

(17) " " " " (XN-XM) = I~ I (X1 - ·'-"2)-

" " 
Substituting for (x1 - X2) from (14.1) into (17) 

Since ex (1 - 0s1)/(I A' I 10' I) > 0, (~ - ;M) > O if and only if 
- " " " I" I> 0 whenever [(P1 - 0s1Ps )/(1 - 0s1) -P2] > 0. It readily 

follows that if industry I is protected relative to industry 2 in 
the Corden sense, the output of the non-traded commodity used 
intensively in industry I will expand relative to that of the other 
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non-traded commodity. Since the Balassa measure and the modi­
fied Balassa measure may still yield rankings of industries I and 
2 that are different from that in terms of the Carden measure, 
none of these two measures will possess that significance. 

So far we have confined ourselves to output movements only. 
Let us now indicate, rather briefly the implications of the­
alternative EP R measures with regard to domestic resource 
movements and value added shifts as between the two traded 
good industries in our model. It can be proved that if 
EPR1 > EPR2 in the Corden sense the amounts of direct-plus­
indirect labor and capital used in industry I will go up and 
those in industry 2 will go down. To save space we merely give 
here the expression in for the proportionate change in 
direct-plus-indirect labor used in industry I: 

(19) 

where ~ = ,\~2(au,\~1 + aL2 /\~2) + >.~2 (ax1A~1 + aK2A~2.) > O 
with (P

1 

- 0s
1
Ps)/(l - 0s

1
) > P 2 , the expression is clearly 

positive if j 0' I and j ,\' I are both negative. 7 It can also be checked 
that ~>a Li I A' I so that {au+ ~/I A' I} is positive whenever I A' I 
is positive. Thus the expression in (19) must be positive if and 
only if EPR1 > EPR2 in Carden sense. Needless to say; neither 
the Balassa nor the modified Balassa measure will necessarily 
have this property. 

It cannot be proved (without imposing additional restrictions), 
however, that direct labor and capital will go up in indusry I 
and go down in industry 2 if EPR 1 > EPR2 in terms of any of 
the three measures. 

Turning now to shifts in values added one can prove that the 
direct-plus-indirect value added in industry 1 will go up and that 
in industry 2 will go down if EP R

1 
> EP R2 in the Cord en sense· 

and, in addition, EPR1 > 0 and EPR2 < 0. Again, we give 
here only the expression for the proportionate change in the: 
direct-plus-indirect value added in ind us try l: 
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(20) 

where v = P - asiPs is the direct value added per unit output 
in indu~try : . The expression in (20) is clearly positive if 

(P1 - Os1 Ps)/(l - 0s1) > I\ and (P1 - 0siPs)/(l - 0s1) > 0. Thus 

" " " an output tariff for industry 1 (i.e., P1 > 0, P 2 = Ps = 0) or an 

" " " ·1r input subsidy for industry I (i.e., Ps < 0, P 1 = P2 = 0) w1 

definitely increase the amount of direct-plus--indirect value added 
in industry 1.6 

It is also true that direct value added will go up in industry I 
and go down in ind us try 2 if EP R1 > EP R2 in Corden sense 
and, in addition, direct value added per unit output in industry 
I goes up and that in industry 2 goes down. However, a priori 
there are no simple tariff combinations which will definitely bring 
this about. For example, an output tariff for industry l with no 

other tariffs in the system (i.e., .P1 > 0, P2 = Ps = 0) certainly 
makes EP R1 > EP R2 in Corden sense but does not guarantee 
that the direct value added per unit output in industry 1 goes up 
in as much as the prices of non-tradeables might change in such 
a way as to reduce the direct value added per unit output in 
industry I. • 

It is obvious that if we allow commodities N and M to be 
used also for final consumption no EP R measure can predict 
correctly the output, resource of value added movements as 
between the two traded-good industries in our model. 

Note, finally, that the modified Balassa measure cannot be 
applied even for a small country without first solving the whole 
system. In contrast, both the Corden measure and the Balassa 
measure are applicable '':'ithout there being any need to solve the 
system if the country is a small country. Since, as we have 
already noted, the Balassa measure does not carry any resource 
allocation significance, this leaves the Corden measure as the­
only measure which is operational and at the same time has. 
some (limited) resource allocation significance. 
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NOTES 

t. See, for example, Jones (1971), Ethier (1970, 1971), Bhagwati and 
Srinivasan (1971), Ruffin (1969). . 

2. Of the partial equilibrium or at-best quasi-general equilibrium studies, 
mention may be made of the papers by Leith (1968) and Humphrey 
(1969a, 1969b). Corden's analysis (1966, 197i) of the problem, though 
it runs along general equilibrium lines, is far from rigorous. 

3; It has been demonstrated in the literature that with variable inter­
mediate input coefficients no usual value added concept of effective 
protection is appropriate for ·predicting output movements even in a 
simple two-commodity-two-factor model with no non-traded inputs 
[see, for example, Jones (1971)]. Moreover, in a multi-dimensional 
output space the output movements cannot be predicted simply by 
looking at the structure of effective protective rates, even with fixed 
intermediate input coefficients and the absence of non-traded inputs 
[see, Ethier (1971)]. 

4. The necessity of having two non-traded commodities will be apparent 
in the later part of the paper when we consider indirect protection 
to the non-tradeable industries. 

S. See Jones (1965, 1971) and Kemp (1969) for applications of the same 
technique. 

6. The following type of solution will appear whenever each row sum of 
the coefficients matrix formed by the simultaneous equations is 
unity. 

7. Recall I >-1 1 and I 01 I must have the same sign. 
8. lf direct-plus-indirect values added are measured at (fixed) world 

prices instea~ ~f domestic prices (as done above) direct-plus-indirect 
value added tn mdustry 1 must go up and that in industry 2 must go 
down if and only if EPR1 > EPR2 in Corden sense. This is because 
the direct-plus-indirect values added at world prices per unit output 
in industries 1 and 2 are constants by the small country and fixed 
intermediate input coefficients assumptions. Thus whenever ; 1 > 0 
and ;2 < (which happens if and only if EPR1 > EPR2 in Corden 
sense) the direct-plus-indirect value added world prices must increase 
in industry 1 and decrease in industry 2. 
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CHAPTER THREE 

Domestic Distortion, Non-Traded 
Sector And Optimal Economic 

Policy 

It has recently been demonstrated in the literature1 that if, in a 
two-commodity small country model, there occurs an under­
production of, say, the import (export) commodity due to domestic 
distortion, there always exists some posith'e level of import tariff 
(export subsidy) which will be superior to free trade provided 
that output responses are 'normal'.2 The explanation is as 
follows. Suppose, there is suboptimal production of the import 
commodity under free trade. If, starting from initial free trade, 
a small positive import tax is levied, the consumption loss will 
be insignificant because of the initial equality between ~e price 
ratio and the marginal rate of substitution in consumption. 
There will, however, be a production gain as the relative price 
of the importable rises and, assuming 'normal' production 
response, the output of the import commodity increases. This 
production gain will not be insignificant since in the initial free 
trade situation the price ratio was not equal to the marginal rate 
of transformation in production. However, this result is not 
necessarily valid if we allow a third, non-traded commodity in 
the model.3 

To save space, we sha11 use X; for the output of commodity 
i, D; for the demand for commodity i, Pf and Pf for the price 
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to the consumers and the price to the producers, respectively, of 
commodity i and the subscripts x, m and n for the exportable, 
the importable and the non-traded commodity, respectively. 
Suppose, now, that there is underproduction of the import 
commodity under free trade due to domestic distortion and that 
the country is a small country. As a small import tariff is 
imposed, starting from initial free trade, the price of the import 
commodity will definitely rise relative to that of the export 
commodity. But it is quite possible that the price of non-tradeable 
may rise relative to the price of the import commodity. For 
example, Komiya (1967) has demonstrated the existence of this 
possibility in terms of a two-factor-three-commodity production 
model where it crucially depends on the factor intensity rankings 
of the three industries. Thus, it is not impossible for the output 
of the import commodity to fall, thus resulting in a production 
loss. In that case no positive level of import tariff will yield a 
better solution than free trade. • 

One should not think that this result is merely due to the 
indeterminacies of a multi-dimensional output space rather than 
to the existence of the non-traded sector. For, suppose that the 
small country produces only the export commodity and the non­
traded commodity so that the output space is two-dimensional. 
Suppose, furth~r. that there is underproduction of the export 
commodity under free trade. With a small positive export 
subsidy, the price of the non-traded commodity may still rise 
relative to that of the export commodity. In fact, such a 
possibility remains even if all commodities are assumed to be 
gross substitutes in consumption. To see that, start with the 
hypothesis that due to some small po~itive export subsidy 
P: (= P~) and P:(= P~) have gone up proportionately. So the 
production point remains unchanged. P~ ( = P~) is constant by 
small country assumption. Now, \-Vriting the demand function 
for the non-traded commcdity as 

(1) 

and setting P; = P,t initially by a suitable choice of units, the 
expression for dDn reduces to 
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(2) 

in the present case where, by hypothesis, dXx = dX'11 = dPi, = 0 
and dP';, = dP~ > 0 as a result of the positive export subsidy. 

Gross substitutability implies oD~>O whereas gross substitutabi-
oP';, 

lity together with zero-degree homogeneity of D,v in absolute 
. . .. oD,, 0 S h . f . . . prices 1mpues ---;; < . o t e sign o dD,, 1s rndetermmate 

oP,, 
even with the gross substitutability restriction. Thus with 
P: (= P~) and P: (= P';,) moving up proportionately as a result 
of the positive export subsidy there might be an excess demand 
for the non-traded commodity driving up P~ relative to Pt 
This, in turn, would imply, with 'normal' output responses, a 
fall in Xx resulting in a production loss. No positive level of 
export subsidy would then be better than free trade. Note that 
for the above possibility one of the commodities must be non­
traded; otherwise as an export subsidy is imposed, the price of 
the other commodity cannot change under the small country 
assumption. With 'normal' output responses, the output of the 
export commodity (whose production was suboptimal) must 
then expand. 

An important contrast is to be noted here. It will still be true 
that if the small country is suffering from an underproduction 
of the export commodity and there is no domestic production 
of importables (so that the output space is two-dimensional) 
there will exist some positil'e level of production subsidy (a better 
means of attacking a production distortion than trade inter­
vention)" on exportables which will yield a better solution than 
free trade. Again, start with the hypothesis that due to some 
small positive production subsidy on ex portables Pt and P: ( = P~) 
have gone up proportionately. The production point remains 
unchanged-hence no change in real income ( or welfare) as there 
is no production gain (or loss) or consumption distortion. Since 
P';, and P~ have remained constant while P~ has gone up there 
will be a substitution effect against D,,. With fixed X,, and no 
income effect this substitution effect causes on excess supply of 
the non-traded commodity, pushing down its price. Therefore, 
p: ( = P~) must fall relative to P~ when a positive production 
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subsidy is imposed on exportables. Production of the (under­
produced) exportable will rise leading to a production gain with 
no corresponding consumption loss, implying a definite improve­
ment in welfare. With a three dimensional output space, 
however, the optimum production subsidy on exportables need 
no longer be positive simply because of the indeterminancies of 
a multidimensional output space. 

NOTES 

1. See Kemp and Negishi (1969), Bhagwati, Ramaswamy and Srinivasan 
(1969). 

2. By 'normal' output responses we mean that if the (producers') price 
of commodity 1 rises relative to that of commodity 2, the output of 
commodity 1 goes up and that of commodity 2 goes down. This 
condition need not necessarily be met if there is distortion. See 
Jones (1971) on this point. 

3. Two recent papers, viz., Arndt (1971) and Batra (1973) have consi­
dered some of the implications of introducing domestic distortion in 
a model with non-traded goods. However, the implications consi­
dered in those papers are different from the ones considered in the 
present note. 

4. In case suboptimal production is due to distortion originating in 
the factor market, a still better policy, as is well known, is a 
tax-cum-subsidy on factor use rather than production subsidies. 
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CHAPTER FOUR 

On Uniform Versus Differentiated 
Tax-Subsidy Structure: 

A General Theorem 

H. G. Johnson (1964) advanced two interesting propositions 
in connection witb a 'second-best optimum tariff structure'. 
Formally, these can be written as 

Proposition I. For a ·small country' with no domestic distor­
tions in the economy, the optimal tariff structure will, in general, 
be differentiated for a group of commodities when the country 
wants to increase the value of output of that group above the 
free trade level. 

Proposition 2. For a 'small country' with no domestic distor­
tions the optimal tariff structure will, in general, be uniform when 
the country wants to reduce the value of imports below the free 
trade level. 

Though Johnson did not prove the above-mentioned Proposition 
2, he provided a proof of Proposition 1. The purpose of this paper 
is to show that those results constitute special cases of a more 
general result: 

Ha 'small country' with no domestic distortions wants to attain 
a specified minimum or maximum value (at world prices) of 
import, export, production or consumption of a class of com­
modities by a system of first-best taxes (subsidies),1 the optimal 
tax (subsidy) structure will involve a uniform tax (subsidy) rate 
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for that class of commodities and zero taxes (subsidies) on all 
commodities outside the class. If, on the other hand, the govern­
ment has to attain any of those objectives by a system of second­
best taxes (subsidies),2 the optimal tax (subsidy) structure will, 
in general, involve taxes (subsidies) at different rates on different 
commodities both within and outside the class. Moreover, the 
above result will be seen to be valid even in the presence of 
intermediate goods in the model. 

Assume a 'small country' with no domestic distortions in order 
to avoid getting mixed up with the standard optimum-tariff and 
various domestic-distortion-based arguments for government 
intervention. Let there be 11 commodities I, ... , 11. We shall use 
the following notations throughout. 

X, = gross output of commodity i 
M 1 = import (algebraic+ or - ) of commodity i 
X;j = amount of commodity i used as input into the­

production of commodity j 
Y, = net output of commodity i, defined as 

n 

(X1- L Xii) 
J=l 

D; = final consumption of commodity i 
Pt= the world price of commodity i 
P1 = the price paid by the domestic consumers for 

commodity i 
TT;= the price received by the domestic producers for-

commodity i. 

Assume that the country's welfare is indicated by a social utility 
index U which depends upon the final consumption bundle of 
the community so that 

(I) 

We assume the social utility function to possess behavioral as 
well as welfare significance so that 

(2) oU/oD; = "AP; 

where "A is the (positive) marginal utility cf income. Mark et 
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clearing conditions imply that 

n 

(3) D, = X; + M; - L Xo. 
J=l 

Using (2) and (3), the change in social welfare, free of utility 
units, is 

n 

(4) dU(A = LP, dD, = LP, d (Y, + M;). 

n 

Differentiation of the balance of trade constraint L Pt 1\1; = 0 

gives3 

n 

(5) L Pt dM,=0. 
f=l 

It is a well-known result that in the neighbourhood of the­
equilibrium production point, the price-weighted sum of changes 
in net outputs is of second-order small so that 

n 

(6) L 1t1dY1=0. 
l=l 

Subtracting (5) and (6) from (4), we obtain 

n n 

(7) dU[A = L (P, - 1t1)dY1 + L (P, -Pl )dM;. 
l=l 

We shall now illustrate our General Theorem by taking two­
specific non-economic constraints by turn, viz., a value-of-output 
and a value-of-import constraint. The general method involved 
will become sufficiently clear so that the extension to all 
remaining cases will follow as a matter of course. 

Suppose that we have an additional constraint in the form of 
a specified minimum value (at world prices) of net output of a 
group of commodities, say, I, ... , k. so that 
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(8) 
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k 

~ Pi Y,> Y 
l=l 

where Y is the specified minimum value of output of the class 
.of commodities 1, ... , k. Assuming the constraint to be binding, 
(8) has to be satisfied with strict equality at the optimum point. 
Thus, for an optimum in the present case, dU(A must be zero 

k 

for all differentials dY, and dM1 satisfying L rt dY;=O. Clearly, 
f=l 

.a set of sufficient conditions to guarantee that will be 

,(9) 
P, = Pi for i = I, ... , n 
rt;= P1 for i = k + I, ... , n 
.c; proportional to Pt for i = I, ... , k. 

ln other words, uniform production subsidy for the class of 
-commodities I, ... , k with zero subsidy for all other commodities 
turns out to be the optimal policy in the present case and 
production subsidy is known to be the first-best means for 
achieving production goals. Uniform tariff (and tariff is the 
second-best means in the present case) on the class 1, ... , k 
imply 

{ 10) r.:; proportional to Pi for i = 1, ... , k. 

(7) can be rewritten, by using (3), as 

n n 

(7') dUf"A = L (Pt - rr;) dY; + L (P; - Pi ) dD;. 
f=l f=l 

It is clear from (7') that (10) will necessarily make dU{A 
k 

zero for all values of dY; and dM1 satisfying L Pt dY; = 0, if 

n n 

L (Pi - ;;;) dY; + L (P1 - Pt ) dD; = 0. Setting zero tariffs 
J=k+1 1•1 

n 

-on commodities k + 1, ... , n will make L (Pi - 11:,) d Y1 

l=k+l 



A GENERAL THEOREM 45 

n k 

= L (P;-Pi )dD;=Obuttheremainingterms L (P,-Pt )dD; 
i-k+l /=l 

will not be zero in general. Thus, for optimality we might 
need non-uniform tariffs not only for the commodities belonging 
to the class I, ... , k but also for other commodities. 4 In 
economic terms, the policy of uniform tariffs on the class 
1, ... , k and zero tariffs on the rest of the commoditie.; minimises 
the production cost but not necessarily the consumption cost 
(and hence total cost) of achieving the value-of-output objective. 
Some appropriate non-uniform tariff structure, by striking a 
better balance between the consumption cost and the production 
cost of tariffs, may be able to achieve the output objective at a 
lower total cost to the society. 

By an analogous method, uniform tariff can be shown to be 
the optimal policy in the face of a value-of-import constraint 
and tariff is the well-known first best means for achieving import 
goals. It can also be shown that achieving the value-of-import 
goal by some second-best means like, say, consumption tax 
implies that some non-uniform consumption tax structure 
may be optimal. Suppose, the constraint is of the form 

k 

L Pt M; < M where M is the maximum permissible value of 
i=l 

import of the class of commodities I, ... , k. For an optimum 
dU/>. as given in (7) must be zero for all dY; and dM; satisfy-

k 

ing I: pt dM; = 0 (since the constraint is assumed to be binding). 
l=l 

A set of sufficient conditions for that purpose is 

P1=1t1 for i= 1, ... , n 
(11) P, = Pi for i = k + 1, ... , n 

P, proportional to Pi for i = 1, ... , k 

which will be satisfied if there are tariffs at an uniform rate on 
commodities 1, ... , k and zero tariffs on the rest. Note that 
this result is somewhat more general than that suggested by 
J.ohnson in Proposition 2. Johnson was concerned with the 
value of imports of all importables as a constraint but, as 
we have seen above, the group of commodities I, ... , k need 
not necessarily include all importables. With an uniform 
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consumption tax for commodities I, ... , k and zero taxes for 
all other commodities, we get 

(12) 
ITt = Pi for i = I, ... , n 
P1 proportional to ,., for i = I, ... , k 
Pt = rr1 for i = k + I, ... , n 

which obviously cannot make dU(A zero for all dM, and dY, 
k 

satisfying ~ Pt dM1 = 0. Depending upon the nature of cross 
i=l 

demand and supply elasticities among different commodities, 
some kind of a non-uniform consumption tax structure will be 
optimal, in general. 

The method of proof used for the above two cases can be 
extended in an obvious manner to all remaining cases covered by 
our general theorem. 

NOTES 

1 • By first-best taxes (subsidies) we mean import taxes (subsidies) to 
attain import goals, export taxes (subsidies) for export goals, pro­
duction taxes (subsidies) for production goals and consumption taxes 
(subsidies) in the case of a consumption constraint. Sec, for ex;:imple, 
Bhagwati and Srinivasan (1969). 

2 • By second-best taxes (subsidies) we mean any taxes (subsidies) other 
than first-best taxes (subsidies). However, it readily follows from the 
well-known symmetry relationship between trade, production and 
consumption taxes that it is possible to duplicate the results of a 
first-best tax by some appropriate combination of second-best taxes. 
For example, a consumption tax plus a production subsidy is equi­
valent to an equal-rate import tariff on that commodity. Thus, even 
though the consumption tax or the production subsidy, by itself, is a 
second-best means for achieving import goals their appropriate com­
bination is equivalent to the import tariff, the first-best means in the 
present case. Similarly, for achieving production objectives a com­
bination of an import tariff (or an export subsidy if it is an export 
commodity) and a consumption subsidy will be a first-best means 
just as a production subsidy. For consumption goals a combination 
of an import tariff (or export subsidy if it is an export ccmmodity) 
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and a production tax is a first-best means as it is equivalent to a 
consumption tax. 

3. Note that Eq. (5) will remain intact even if the balance of trade 
constraint is written as 

n 

L Pi 111, = constant rather than zero. 
i=l 

Hence, what is required for our purposes is a constant but not 
necessarily zero balance of trade. 

4. Depending upon the nature of cross effects the optimal policy 
structure might involve import subsidies (rather than tariffs) for some 
commodities. 1 his has been noted by Johnson also. 
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CHAPTER FIVE 

Smuggling, Import Objective and 
Optimum Tax Structure 

It is well known that the first best means of reducing import 
below the free trade level is a tax on import.1 Moreover, if the 
objective is a specific value (at world prices) of a class of com­
modities, the optimal tax structure for a small country would 
involve uniform import tariffs for that class of commodities.2 
The present paper seeks to show that none of these results 
remains generally valid in the presence of smuggling.3 

It is assumed that smuggling is an increasing cost activity 
carried on a competitive basis. Both smugglers and legal 
importers are buying the import commodity at the same price 
(fixed by small country assumption) in the world market and 
selling at the same tariff-inclusive price in the domestic market. 
For legal imports, the gap between the domestic price and the 
world price goes to the government in the form of tariff revenue 
and then is returned to the public through lump-sum transfers. 
The same gap is eaten up by higher costs (e.g., higher transport 
costs) of evading customs officials in the case of competitive 
smugglers. 

We assume a small country with no domestic distortion in 
order to avoid the standard optimum tariff and the various 
domestic-distortion-based arguments for government intervention. 
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Let there be n commodities l, ... , n. We use X1 for the 
output, 'L, (algebraic + or - ) for the legal import, S1 for the 
smuggled import, M; ( = L 1 + S 1 ) for the total import, D1 for 
the consumption, P,* for the world price and t; for the rate of 
import tariff, for commodity i. Throughout the algebra in this 
paper we do not allow any taxes other than tariffs so that P1 

represents the consumers price a:; well as the producers' price 
for commodity i. 

The community's welfare is indicated by a social utility index 
U which depends on the consumption basket of the community 
so that 

(1) U= U(D1 .•. ,Dn). 

We assume, further, that the social utility function possesses both 
behavioral and welfare significance~ so that from fin,t order 
optimum conditions 

(2) 

where A is the (positive) marginal utility of income. 
The community budget constraint can be written as 

n n n 

(3) L pi D, = L P;X, + L Pt f; I, 
i-1 l~I i~l 

which states that the value of consumption at domestic prices is 
equal to the value of production at domestic prices plus tariff 
revenues which are assumed to be returned to the public in the 
form of lump-sum transfers.5 

Market clearing conditions imply 

(4) 

Smuggling is assumed to be an increasing function of the gap 
between the domestic (consumers') price and the \\'Orld price of 
a commodity so that 

(5) S; = Si ( P, - Pt ) with s; > 0. 
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Since no taxes other than tariffs are allowed in the algebra of 
the paper 

(6) 

It follows from the production equilibrium condition that the 
price-weighted sum of changes in outputs at the equilibrium 
point is zero so that 

n 

(7) L PidX;=O. 
i=l 

Now, differentiating (3) and using (2), (4), (6) and (7), we 
finally get the expression for the chang~ in social \\elfare, fre~ 
of utility units, 

n n n 

(8) dU/')-.. = LP; dD; = ~ P;* I; d}vf; - I.: 
l=l 

or, alternatively 

n n n 

(9) dU(A = LP; dD; = L Pt ti dL; - L Fi S; dt;. 
l=I i=l i=l 

Suppose, now, that the government wants a specific value of 
legal imports of a class of commodities, say I, ... , k so that the 

k 

additional constraint is I: P;* L; = constant. Hence, for an 
i=l 

optimum solution in the present case the expression for dU/')-.. 
k • 

must be zero for all dL, satisfying .L Pt dl; = 0. With uniform 
j=] 

tariffs for the first k commodities and zero taxes elsewhere in 
the system so that /1 = ... = 1k = t and fk+i = ... = r,, = o 
the expression for dU/')-.. in (9) reduces to ' 

k n 
(10) dU/')-.. = t LI{ dL;- L P7 S,dt;. 

i=l i=l 
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k 

However, this is not necessarily zero when L Pf dL; = 0 (i.e., 
f=l 

when the constraint is satisfied) simply because of the additional 
n 

term L Pj S, dt1 which is introduced by smuggling. In the 
1-1 

• absence of smuggling, i.e., when S; = 0 for all i, the expression 
in (9) is clearly zero whenever an uniform tariff structure satis­
fies the constraint, i.e., whenever t1 = ... = fk = t and fk+i = ... 

k 

= tn = 0 and :Z: Pt dl, = 0. Thus an uniform tariff structure 
l=l 

which is the optimal policy for attaining a value of import 
objective in the absence of smuggling is no longer optimal, in 
general, in the presence of smuggling. To understand the 
rationale of the result further, let us start from an uniform tariff 
structure which satisfies the value of import constraint. Then 
raise (by small amounts) t, in cases where Pi S; is relatively low 
and reduce (by small amounts) t, in cases where Pi S; is 
relatively high, still satisfying the constraint. This· will make 
n 
L Pi S1 dt1 positive implying an improvement in welfare. Hence 
l=l 

a non-uniform tariff structure may well yield a higher level of 
welfare than an uniform tariff structure in the presence of 
smuggling. 

The result does not change if a specific value of total, instead 
of legal, import of the first k commodities is introduced as the 
additional constraint. The expression for dU/"A in (8) does not 
necessarily become equal to zero with t1 = ... = lk =t and 

k 

tk+i = ... = tn = 0 even when L Pi dM; = 0. An intuitive 
;=1 

economic explanation of the above results is as follows. 
An uniform tariff structure (even in the presence of smuggling) 

minimises the sum of the production and the consumption costs 
of attaining an import objective by equating the marginal excess 
cost on the production side with the marginal excess cost on the 
consumption side (both are proportional to the tariff rate) for 
all commodities whose value of imports is the additional con­
straint of the system. However, the cost in the form of a loss of 
tariff revenue due to the diversion from legal to smuggled imports 



52 TRADE, PROTECTION AND ECONOMIC POLICY 

consequent on the imposition of tariffs8 is not necessarily 
minimised by an uniform tariff structure. A non-uniform tariff 
structure, by striking a better balance between the revenue cost 
of smuggling on the one hand and the production and the 
consumption costs of tariffs on the other, may achieve the 
import objective at a lower total cost to the society. By the 
same token, it follows that in the presence of smuggling, tariff 
(however judiciously employed) may turn out to be worse than 
production subsidies to attain an import goal. 7 Production 
subsidies do not generate any smuggling and hence do not give 
rise to the cost in the form of a loss of revenue through 
smuggling. As is well known, production subsidies will entail 
a larger cost on the production side than the combined production 
and consumption cost of tariffs to attain a given level or value 
of imports. Still, production subsidies may be able to attain 
the import objective at a lower total cost, as compared to tariff, 
simply because production subsidies are free from the revenue 
loss cost of smuggling whereas tariffs are not. 

An interesting asymmetry is to be noted in this connection. 
If the objective is a certain level of production of the import 
commodity, as Bhagwati and Hansen (1973) have noted, the 
superiority of production subsidy over tariff becomes even more 
pronounced in the presence of smuggling. However, as already 
explained, if the objective is a certain level of import, tariff 
which is otherwise a better means of attaining that objective 
than production subsidy is not necessarily so in the presence of 
smuggling. The asymmetry is due to the additional cost of 
smuggling set in motion by tariffs but not by production subsidies 
which tilts the balance in favour of production subsidy vis-a-vis 
tariff in both the cases. 

NOTES 

1. See, for example, Bhagwati and Srinivasan (1969). 
2. See Johnson (1964). 
3. Some other aspects of the welfare implications of smuggling have 
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been studied in two recent papers, viz., Bhagwati and Hansen (1973) 
and Bhagwati and Srinivasan (1972). 

4. See Chipman (1965), pp. 690-8, for the alternative assumptions under 
which this would be true. In any case, this dual property of the 
social utility function is customarily assumed in the literature on 
trade and welfare. 

5. Note that this implies by using (4) and (6), the balance of trade 
n n 

condition L P't L, + L Pis, = 0 instead of the usual balance of 
i=l 

trade condition L Pi Mi= L pf L,=0 in the absence of smuggling. 

In other words, smuggled imports involve a worsened terms of trade 
P which is higher than P*, the terms of trade applying to legitimate 
trade. 

6. Alternatively, the cost in the form of a worsened terms of trade 
through smuggling. See note 5 on this. 

7. Production subsidies can be easily incorporated in the algebra of this 
paper. Its incorporation, however, would complicate the algebra 
without adding any new economic insight and are hence omitted here. 
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CHAPTER SIX 

Smuggling, Optimum Tariff and 
Maximum Revenue Tariff 

In a recent paper Bhagwati and Hansen (1973) have made a 
beginning in the exploration of the economics of smuggling. 
Harry Johnson (1972) has further extended the analysis to the 
realm of international trade theory and has concluded that (a) 
the optimum tariff in the presence of smuggling must be lower 
than that in the absence of smuggling and (b) the revenue­
maximising tariff rate in the presence of smuggling must be 
lower than that in the absence of smuggling (in the small country 
case). The purpose of the present paper is to show that none 
of the above propositions is generally valid. This paper will 
further show that, as in the traditional model without smuggling, 
the optimum tariff is less than the maximum revenue tariff in 
the presence of smuggling. 

In contrast to Johnson's diagrammatic and heuristic argu­
ments, our analysis is conducted in terms of algebra and 
straightforward economic logic. 
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I. THE MODEL 

Our model is the standard two-country-two-commodity model 
of international trade with the addition of smuggling. As in 
Johnson (1972), it is assumed that a greater quantity of smuggled 
imports would come in only at a higher average and marginal 
cost. There is perfect competition among smugglers so that 
smuggling continues upto the point where the average cost of 
smuggled goods is equated to the tariff-inclusive domestic price. 
So, smuggling is an increasing function of the domestic price of 
the import commodity.1 Eoth legal importers and smugglers 
buy the import commodity at the same price in the world 
market and charge the same (tariff-inclusive) price in the domes­
tic market. In the case of legal imports, the gap between the 
domestic price and the world price is taken away as tariff 
revenue (and then given back to the public). For competitive 
smugglers, the same gap is eaten up by higher transport costs 
and other costs of evading law-enforcement authorities. 

We assume that the home country is importing commodity 2 
and exporting commodity 1. For the home country, D, stands 
for the demand for commodity i, Xi for the production of 
commodity i, M for total import (legal plus smuggled), X for 
export, S for smuggled import, L for legal import, P for the 
domestic price of commodity 2 in terms of commodity I, t for 
the ad va!orem rate of import duty and m for the marginal pro­
pensity to import. Let the same symbols with asterisk (*) 
refer to the r.:!st of the world. For example, P* is the price 
of commodity 2 in terms of commodity I in the rest of the 
world. The rest of the world is following a free trade policy. 
Throughout, production responses are assumed to be normal 
(i.e., an increase in the relative price of a commodity causes an 
increase in the production of that commodity) and inferiority 
in consumption is ruled out. 

The home country's social utility function is 

(l) 

which has both behavioral and welfare significance. Taking 
differentials, then dividing through by oU/oD1 and using the 
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' ·1·b • 1 t· oU/oDq P t I h consumers eqm 1 num re a 100 oU/oD: = , we ge c.y, t c 

standard expression for the change in welfare in terms of 
commodity I, 2 

(2) 
dU 

dy _ oU/olJ1 = dD 1 + PdD2 • 

The budget constraint for the commodity is 

(3) 

which says that the value of consumption at domestic prices is 
equal to the value of production at domestic prices plus tariff 
revenues on legal imports. 

Totally differentiating (3), then using (2) and the production 
equilibrium condition dX1 + PdX2 = 0, we get 

(4) dy = - MdP + d(tP*L) 

where M=D 2 - X2 = S + L. 

There are other alternative expressions for dy. To get them, 
insert P ::::a P* (I + t) in (3). 1 his yields 

Taking differentials on both s:des of (5), then adding and 
subtracting PdD2 on the L. H. S. and PdX2 on the R.H. S. 
of the expression and, finally, using (2) and the production 
equilibrium cor.dition dX1 + PdX2 = C, \\ e get 

(6) dy = - MdP* + (P- P*)dM - d[(P-P*)S] 

or, alternatively, 

(6') dy = - LdP* + (P-P•~)(dM -dS)-SdP. 

We shall make use of all these alternati,e expre~sions for dy 
in our subsequent analysis. 
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II. OPTIMUM TARIFF AND MAXIMUM 
REVENUE TARIFF 

57 

We shall first establish that e*, the elasticity of supply of exports 
P* dX* .. 

by the rest of the world, defined as X* • dP*' must be pos1t1ve at 

the optimum tariff point. 
First, note that dP*/dt < 0. Since 

M = D2 (P,y)- X 2 (P) = M(P,y) 

(7) 
8M oM 

dM = oP dP + 0 y dy. 

Now, at constant P*, dy=(P-P*)dM-d [(P-P*) S]. 
Substituting for dy in (7), we eventually get 

(8) 
oM m 

b.•dM=- dP--d [(P-P*) S] 
8P p 

where b. = ( 1 - m + 1 ~- 1) > 0. As t increases, constant P* 

implies a rise in P and hence in S. Thus - ; d[(P- P*) S]<O 

d oM dP O ( • o'M. . . ) . I an oP < smce oP 1s the p~re substitution term , unp y-

ing d!vl < 0. ConstantP*, on the other hand, implies unchanged 
X*. So, at constant P* there will be an excess supply in the 
world market for commodity 2 pushing P* down. 

Next, find out the signs of dP, dM and dS at the optimum 
tariff point. As t increases at the optimum tariff point, dy = 0. 
With dy = 0, there will be a world excess supply of commodity 
2 at unchanged P if (and only if) e* < O. Unchanged P implies 
a fall in P* as t increases. With dy = 0, dM = 0 at unchanged 
P. A fall in P*, on the other hand, implies a rise in X* if (and 
only if) e* < 0. The resulting world excess supply of commodity 
2 at unchanged P will cause a fall in P. Thus dP < 6 if and 
only if; e* < 0 at the optimum tariff point. With dy = 0, 

> . < 
dM = 0 accordmg as dP = 0. Since S is a rising function of P < > 
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d > d" ~ > 0 t th 1· it also follows that S < 0 accor mg as e··· < a e op 1mum 

tariff point. 
Thus, at the optimum tariff point (dy = 0) dP'~ < 0, dP< 0, 

dM > O and dS< O if e* < 0 which implies that the expression 
for dy in (6') must be positive. Since this is a clear contra­
diction with dy = 0, e* < 0 is inconsistent with optimum tariff. 

Therefore, e* > 0 at the optimum tariff point. As already 
explained this will imply dP* < 0, dP > 03 and c/S > 0 so that 
d[(P - P*) S] > 0. Then, it follows from (6) that at the opti­
mum tariff point [- M dP':' + (P - P'~) dM] > 0. Moreover, 
- MdP* > 0 and (P-P':') dM < 0 implying -MdP':, > 
- (P - P*) dM. Since (P - P*) = tP'-' and X* = Af in trade 
equilibrium this implies that at the optimum tariff point 

t < _!_* in the presence of smuggling. In the absence of smuggling, 
e· 

t = 1* at the optimum tariff point. But, in general, the value e 
of e~' varies along the offer curve. So, one cannot say from the 
above analysis that the optimum tariff with smuggling must be 
less than that without smuggling. 4 In the special case where e'-' 
is a monotonically increasing function of t or is a constant over 
the relevant range, Johnson's conclusion is valid, however. For, 
suppose that the optimum tariff is greater with smuggling than 

without. If e* increases with t, ___!__* will be smaller with smuggling e. 

than without at the optimum tariff point. But, given that 

t < ;:, with smuggling but t = }* without, this implies that the 

optimum tariff rate is smaller with smuggling than without which 
contradicts our initial hypothesis. Hence the optimum tariff 
rate must be lower with smuggling than without if e* increases 
with t. Obviously, the same conclusion holds if e* is a constant. 

That the optimum tariff must be less than the maximum 
revenue tariff even in the presence of smuggling can be easily 
shown. Look at the expression for dy in (4). We have already 
proved that at the optimum tariff point dP > o as t increases. 
Therefore d(P*tL) > 0 when dy = 0. Tariff revenue is increasing 
as t increases at the optimum tariff point. Hence it reaches a 
maximum at a tariff rate higher than the optimum tariff rate. 
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As regards the comparison between the maximum revenue· 
tariff in the presence and in the absence of smuggling, Johnson's 
result is, again, not generally valid even for the small country 
case. The revenue function in the presence of smuggling is 

(9) 

Setting dR/dt = 0, we get 

(10) tP* d'A:!_ (1 + ..!.) + P* M - d(tP*S) = 0. 
dt e* tit 

Since tariff is protective at the maximum revenue point5• 

* d[(P - P~') S] 
_ d(tP S) = _ d must be negative. Hence, at the· 

dt t 
maximum revenue point 

(11) tP*--- 1 +- +P*M> 0 dM( I) 
dt e* 

or, 

(12) t< M 
- dM (l + __!_) 

dt e* 

since d: < 0 at the maximum revenue point.6 In the absence· 

of smuggling (S= 0), t equals the R.H.S. expression in (12) at 
the maximum revenue point. But that does not necessarily 
imply that the maximum revenue tariff rate with smuggling 
is less than that without smuggling in as much as the values of 

dM 
e*, M and dt depend upon the points at which they are evaluated. 

Evidently, the same conclusion holds for the small country case­
where e* = oo since nothing can be specified a priori about 

whether the derivative~~ increases or decreases as t goes up. 
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NOTES 

1. It can be checked that the results of this paper will be unaffected if 
smuggling is assumed instead to be a rising function of the gap 
between the domestic price and the world price of the import 
commodity . 

. 2. See, for example, Jones (1969) for more details on this and the 
following derivations. 

·3. In other words (as in the traditional model without smuggling), the 
so-called Metzler Paradox cannot hold at the optimum tariff point. 

-4. The error in Johnson's proof seems to lie in his statement: •Given 
the less steep slope condition on PO' F relative to OCP, the tangency 
position must lie to the right of C'C on PO' F and must involve a 
lower tariff rate than the former optimum tariff' (pp. 6-7). That the 
tangency must lie to the right of C'C on PO'F in terms of Johnson's 
Figure II does not necessarily imply a lower tariff rate than the tariff 
rate implied by the difference in slopes of OT' and of the tangent to 
the foreign offer curve at C(which is the optimum tariff rate without 
smuggling) . 

.:5. Proof: The maximum revenue tariff is greater than the optimum 
tariff. Hence dy < 0 at the maximum revenue point as t increases. 
Consider the expression for dy in (4). Since d (tP• L) = O at the 
maximum revenue point, dP must be positive in order to produce 
dy < 0. 

·-6. Proof: 
dM oM dP aM dy 
dt = ap • dt + ay· dt • 

We have proved that 
dy dP 
dr < 0 and dt > O 

at the maximum revenue point (see note 5). With 
aM aM 
ay > 0 and ap < o 

(pure substitution effect), this implies d::<0 at the maximum revenue 

point. 
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CHAPTER SEVEN 

Impact of Alternative Government 
Policies in an Open Economy 

J. INTRODUCTION 

The primary objective of the present paper is to extend the 
analysis of the short-run impact of alternative government 
policies in an open economy model, taking explicitly into account 
the wealth effects that arise out of the government budget deficit 
and the current account trade surplus. Though the 'long-run' 
implications1 of these two types of wealth effects in an open 
economy model have recently been investigated,2 the 'short run' 
implications have remained unexplored so far. 

In this paper we shall make a distinction between a number 
of alternative concepts of monetary and fiscal policies and shall 
derive the impact multipliers corresponding to these alternative 
policies in an open economy model. We shall show that with 
a 'high' degree of international capital mobility bond-financed 
government expenditure is likely to be less expansionary than 
tax-financed expenditure under a flexible exchange rate system 
but that the opposite is true under fixed exchanged rates. In 
our model the derivation of this unorthodox possibility depends 
crucial!y on either a positive wealth effect on the demand for 
money or the demand for money being (indirectly) a function of 
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<lisposa ble income rather than total national income. Thus, our 
analysis will also highlight some interesting implications of the 
alternative specifications of the demand function for money. 
Finally, with perfect international capital mobility the distinc­
tion between 'inside' and 'outside' money creation will be 
found to be highly significant under fixed exchange rates but 
to be of little significance under a flexible exchange rate regime. 

We assume the home country to be 'small' so that foreign 
repercussions can be neglected. The home country is open in 
that there is international trade in commodities as well as inter­
national capital movements. ¥/e postulate a simple framework 
with rigid prices, unemployed resources, and the absence of terms 
of trade effects. 

Our model for the home country consists of the following 
equations: 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

where 

Y=A(D,i, W)+ G+X(r)-l(D, W,G,r) 

M=L(i,A, W) 

B-:- X(r) -I(D, W, G,r) +K(i) 

dAf = dA1' + dR(l -s) 

dR=B 

G -T=dM'+ dV-sdR 

dW= G- T+X(r)-I(D, W,G,r) 

D= Y-T, 

Y = national income 

~ _ s~m of private_ consumption and investment expenditure 
-- disposable nat:onal income 

i = the rate of interest 
W = aggregate net worth or assets of the private sector 
C = government expenditure 
r = price of domestic currency in terms of foreign currency 
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X = value of exports in domestic currency 
I = value of imports in domestic currency 

M = total stock of domestic money 
M'= the autonomo4s component of the money supply 
R = domestic currency value of foreign exchange reserves 
B = domestic currency value of the balance of payments 
K = domestic currency value of net capital inflow 
T = yield of taxes minus transfers 
V = the stock of government bonds absorbed by the private 

sector (including foreigners) 
s = the sterilization coefficient. 

A methodologic1l point should be made clear at the outset. 
1n our model, we are equating values of flow variables (like, say, 
G) with changes in stock variables (like, say, M'). This is possible 
because we are considering changes in stock variables during 
the same time period (usually a year) over which the various. 
flow magnitudes are defined. In other words, we are confining 
ourselves to one-period changes and the multipliers in this paper 
must be interpreted as one-period multipliers. 

Equations (l) and (2) give, respectively, the usual product 
and money market equilibrium conditions. The demand for 
money function, however, deserves an explanation. We 
have made the transactions demand for money depend 
upon private domestic expenditure (A)3 rather than nationat 
income (Y). The reason for adopting the above specifica­
tion is that one should expect that the demand for 
money will be lower if a given Y is sustained by higher foreign 
spending and lower domestic spending. Since private domest:c 
spending (A) is a function of disposable income (D) rather than 
national income (Y), government policies which have differential 
effect on D relative to Y will have interesting effects in our 
model which are not apparent under alternative specifications. 
We have also incorporated W in the money demand function. 
It is assumed that an increase in the wealth of the community 
causes an increase in the demand for goods, money and bJnds 
as people usually like to hold an increase in their wealth 
in the form of various types of assets. One can reasonably 
assume (denoting the partial derivative of A with respect to Das 
AD, etc.) that o< AD< 1,0<JD< AD,Ai < 0, Aw >o,o< Iw 
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s Aw, (Xr - Ir) s 0, 0 < Ia < I, LA > 0, Lt :::;; 0, 0 :::;:; Lw < 1. 
Equation (3) defines the balance of payments as the balance 

of trade (i.e., exports minus imports), plus net capital inflow (K). 
The net capital inflow is assumed to be an increasing function 
of i, the domestic rate of interest (the foreign rate of interest 
being unchanged by 'small country' assumption). To simplify 
analysis we assume away interest payments on past foreign loans 
by assuming that the country is a zero net creditor to start with.4 

We make the usual simplifying assumption that there is a 100 
per cent reserve banking system. Thus, in equation ( 4) we 
write dM·, the change in the quantity of money, as the sum of dM', 
the autonomous component of the money supply, and dR(l-s), 
the nonsterilized part of the change in foreign exchange reserves. In 
a fixed exchange rate system, under the assumption that people do 
n?t hold any foreign exchange, any change in the stock of foreign 
exchange, not offset by sterilization operations by the government, 
must generate an equal change in the quantity of money. Under 
a flexible rate system there cannot be any change in exchange 
reserve by definition. Thus equation (4) is applicable for both 
kinds of exchange rate regimes. 

Equation (5) expresses the gain (loss) of foreign exchange 
reserves as the balance of payments surplus (deficit). 

Equation (6) expresses the government budget constraint that 
a government budget deficit must be financed by a combination 
of money creation and additional bond issues. Note that dV, 
the entire sales proce~ds of additional government bonds, cannot 
be used to finance the budget deficit. An amount sdR of those 
proceeds must be kept idle by the government to sterilize reserve 
gains. Therefore, the budget deficit (G-T) must be equal to 
£/M', the autonomous change in money supply, plus (dV-sdR), 
the sales proceeds of additional government bonds that can be 
used to finance the budget deficit. 

Equation (7) defines dW, the change in the wealth of the 
private sector, as the sum of the government budget deficit and 
the balance of trade surplus. The underlying definition of Wis 
that it consists of the stock of money and bonds held by the 
private sector. What constitutes the proi:;er definition of wealth 
is, as is well known, a rather thorny question and the above 
definition has been chosen mainly for its simplicity. Further, this 
-definition has also been frequently used in the literature. 6 ' 6 
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The government budget deficit clearly injects an equal amount 
of money and/or bonds into the private sector. A balance of trade 
surplus (deficit), in a similar way, must be matched by an equal 
amount of net accumulation (decumulation) of bonds, gold 
and/or foreign exchange from the rest-of-the-world in order 
to balance international accounts and thus will increase 
(decrease) the stock of wealth by the same amount. Note 
also that in the present model where we do not allow any 
difference in the wealth effects of bonds and money (or of 
domestic bonds and foreign bonds) the government cannot 
offset or even affect the change in wealth, as defined in equation 
(7), by any kind of 'sterilization' or ·swap' operatiom which 
merely affect the composition of assets. 

To simplify the analysis we further assume G = T and B =X -
/=0 initially so that for our purposes of deriving one-period 
multipliers (5), (6) and (7) can be expressed as 

(5') 

(6') 

(7') 

dR=dB 

dG-dT=dM' +dV-sdR 

dW = dG - dT + dX - di. 

Finally, in equation (8) we define disposable income as income 
minus taxes plus transfers. 

We do not need any equilibrium condition for the bond 
market in our model. This is so because whenever the 
commodity and the money markets are in equilibrium due to 
Walras' law. 

We shall derive one-period multipliers corresponding to the 
following four alternative government policies. 

(i) Balanced Budget Expansion: dG = dT > 0, dM' = 0, 
dM =(I-s)dR, dV=sdR. 

(ii) Bond-financed Budget Deficit: dG > 0, dT = dM' = 0, 
dM= (I -s) dR, dV= dG + sdR. 

(iii) Money-financed Budget Deficit: dG > 0, dT = 0, dM' 
= dG, dM = dG + (1 - s) dR, dV = s dR. 
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(iv) Cpen Market Operations: dG = dT= 0, dM' > O,dM 
= dM' + (I -s) dR, dV = -dM' + sdR. 

Policies (i) and (ii) may be considered as variants of 'pure' 
fiscal policy since M', the autonomous component of the mon~y 
supply, remains constant in both cases. Under flexible rates 
this would imply a constant M. Under fixed exchange rates, 
however, lvI changes (provided s -=I= I) due to the impact of the 
change in reserves on the money supply. Policy (iv), on the 
other hand, may be termed as 'pure' monetary policy since M' 
is increasing while both G and T remain constant. Policy (iii) 
is essentially a combination of policies (ii) and (iv) as the govern­
ment budget deficit is being entirely financed by an increase 
in M'. 

It will be assumed throughout (unless otherwise noted) that 
the restrictions on the various partial derivatives of the system 
hold with strict equalities (e.g., 0 <An< I, etc.). 

II. FLEXIBLE EXCHANGE RATE 

Under the flexible rate system the exchange rate varies in 
such a way that B =dB= 0. Totally differentiating equations 
(_I), (2), (3). (8) and then using (4), (5'), (6'), (7') and the restric­
tion dB = 0 we can reduce the system to three equations in 
three endogenous variables dY, di and dr, given dG, dT and 
dM'. The reduced form system can be written as 

(9)[1-An + ln -A;+ K;(Aw.lw) --(X,./,)][dY] 
LA An L; + A; LA-K;(Aw LA+ Lw) 0 di 
-In K;(l + lw) (X, - I,) dr 

[
dG(l - la+ Aw -lw) + dT(-An + In +Iw -Aw)] 

= dM' - dG (Aw LA + Lw) + dT(Aw LA + Lw + L,4An) .. 
dG(lw + la) - c/T(ln + lw) 

The determinant of the above system is 

(10) ~1 = (Xr - l,)[L,(l -An)+ A, LA -K;{LA(Aw + An) 
+ Lw(l - AD)}] > O. 
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The multipliers corresponding to the four alternative (i) through 
(iv) are, respectively, 

dY 
(ll) dG 

(X, - I,) [L;(l - AD)+ A; LA - K;{LA (Aw+ AD) 
+ Lw(l - AD)}l 

=l 

(13) dY 
dG 

(14) ~~' 

(X, - /,) [(L; -K1)(1 +Aw)+ A;{I -+- LA-Lw)l > 0 
A1 

( ,.:..:.X.:...., _l-'-',)-'--r A-.:.i __ K.:....:.i(_l _+_A_w.;...;..)l - >0. 
A1 

Several interesting points emerge from the above exercise. 
First, note that we get a unit balanced budget multiplier in 

our model. This is interesting since the unit multiplier result 
is usually derived only in a closed economy model which also 
neglects the monetary sector. Here we are considering an open 
economy model which takes into account the repercussions in 
the monetary sector and we still get the same result. The 
explanation is simple. With D remaining constant as Y 
increases by dG = dT, the private sector's demand for money 
and imports remains unchanged. 7 The government's demand 
for money does not increase by assumption in our model. 
With constant money supply, the rate of interest does not 
change. A; and K1, though non-zero, cannot affect anything. 
Increase in G causes an increase in the demand for imports. 
But the exchange rate alters to maintain balance of payments 
equilibrium. With unchanged capital flows this implies un­
changed balance of trade. The wealth effect is also inoperative 
sincedG=dT anddX=d/.8 Once Y rises by dY=dT, there 
will be no further tendency for Y to change. 

Second, a look at (12) shows that bond-financed govern­
ment expenditure can be contractionary in our model since it is 
possible to have Lw > LA and I A1(Lw - LA) I >IL, (1 + Aw) I• 
A comparison of (11) with (12) also reveals that bond-financed 
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government expenditure can be less expansionary than tax­
financed government expenditure. Note that this possibility 
crucially depends on Lw and/or LA being positive since with 
Lw = LA = 0 the numerator in (11) is clearly smaller than that 
in (12).0 Moreover, with Lw and/or LA being positive the 
likelihood of this unorthodox possibility depends positively on 
the value of K1. In the limiting case of K,-+ oo, dY/dG in (11) 
remains unity but dY/dG in (12) tends to zero, and bond­
financing becomes definitely less expansionary than tax-financing. 
There are three reasons in the present model for a higher 
demand for money and hence a higher rate of interest with a 
bond-financed budget deficit 1·is-a-vis balanced budget expansion. 
The increase in wealth due to the budget deficit causes an 
increase in the demand for ~oney through peoples' attempts 
at portfolio balance. The demand for money also increases as 
higher wealth induces greater spending on commodities which, 
in turn, requires more transactions balances. Finally, since 
the tax yield remains constant with bond-financed government 
expenditure but increases with balanced budget expansion. the 
disposable income and hence the transactions demand for money 
becomes greater at the same level of Y with bond-financed 
expenditure vis-a-vis tax-financed expenditure. The higher 
rate of interest, associated with bond-financed expenditure as 
against tax-financed expenditure, causes greater capital inflow 
and hence, under a flexible exchange rate system, a greater 
balance of trade deficit. The primary expansionary effect of 
bond-financed expenditure will be greater than that of tax­
financed expenditure. But, the secondary contractionary 
influence through the resultant trade deficit whose size depends 
upon K, might tip the balance the other way if the interest-rate­
sensitivity of capital flows is sufficiently high. Money-financed 

. government expenditure, however, can never be contractionary 
in the present model since Lw :S l. 

Third, as K 1 -+ oo, dY/dG in (13) and (14) approach the same 
value [(l + Aw)/LA (Aw+ AD)+ Lw (l - AD)]. This is due to 
the fact that policy (iii) is essentially a combination of policies 
(ii) and (iv). We have already seen that dY / dG for policy (ii) 
approaches zero as K1-+ oo. Hence, it is quite understandable 
that policy (iii) will have the same effect as policy (iv) as 
K,-+ oo. Under flexible exchange rates with perfect capital 



70 TRADE, PRODUCTION AND Eco;-;o:-.nc POLICY 

mobility, a dollar increment in money supply will have the 
-same expansionary impact, irrespective of whether it is brought 
about through a budget deficit ('outside' money creation) or 
through open market operations ('inside' money creation). 

III. FIXED EXCHANGE RATE 

Under the fixed exchange rate system dr = 0. Totally 
-differentiating (1), (2), (3), (8) and then using (4), (5'), (6'), (7') 
and dr = 0 we get the following three equations in three 
variables dY, di and dB where dG, dTand dM' are the exogenous 
policy parameters: 

The determinant of the system is 

{16) D.:i = -Ai[LA (l + lw) + ID(I + LA - s - Lw)] 

+ [Ki(l - s) - L;][(l -AD)(l + lw) + ID(I +Aw)]~ 0. 

The sign of D.2 is, in general, indeterminate since (1 + LA - s 
- Lw) can te positive or negative. With Lw = 0 and/ors= 0, 
{I + LA - s - Lw) and hence D.2 must be positive, however. 

The multipliers corresponding to policies (i) through (iv) are, 
respectively, 

dY I 
{17) dG = .1}-AdLA(l +Iw)+(/D-IG)(I +LA-s-Lw)} 

+ {K1 (I -s) - Li}{(l - AD) (I + lw) + (ID - IG) (1 + Aw)}] 

~ 0, 
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dY 1 
(18) dG = ~-, [{- L1 + K, (1 -s)}{(l - Io)(l + Aw)} 

.::_ A;{(l - lo) (LA - Lw) - (1 - s) (Iw +Io)}]~ 0, 

dY 1 
(19) dG = A,[{-L,+K,(l-s)}{(l-/0)(1+Aw)} 

__:_A,{s(Io + Iw) + (1 -la) (1 - Lw + LA)}] ~O, 

. dY I ) > O (20)-,=-[-A,(l+lw]<. 
dM ~ 2 

Note that even under the usual assumption of ID ~ Io. 
contractionary balanced budget expansion is a possibility Ui1der 
fixed exchange rates. With no sterilisation (s = 0). l-alanccd 
budget expansion must, however, be expansionary if ID> Ia 
(a sufficient condition). The unit balanced budget multiplier 
holds if Io= 0. As Y rises by dG = dT and D remains 
constant. the public sector's demand for imports goes up with 
consequent contractionary influence unless /0 = 0. Recall 
that this restriction was not necessary for unit multiplier under 
flexible rates. 

Comparing (17) with (18) it can be checked that (assuming 
A 2 > 0 and both policies (i) and (ii) to be expansionary) policy 
(ii) will be more expansionary than policy (i) if and only if 

(21) {- L; + K;(l - s)}{(l + Aw) - (1 + lw)(l - AD)} 
-A1{(s-1)(Iw+ID)+(LA-Lw)(1-/D)-LA(1 +Iw)} 
> 0. 

Since - A;{ } can te negative the above condition need not 
necessarily be satisfied. As in the case of flexible rates, bond­
financed government expenditure could be less expansionary 
than tax-financed expenditure. 

There is an important contrast to be noted here. Under 
flexible rates the likelihood of policy (i) being more expansionary 
than policy (ii) increases as K1 increases. In the limiting case 
of K,-+ co, we found policy (i) to be definitely more ex­
pansionary than policy (ii). Under fixed rates the balance tips 
the other way. As K, increases (provided s =I= 1) the likelihood 
of (21) being satisfied clearly increases. In the limiting case of 
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K1 ~ oo, (21) will definitely be satisfied since (1 + Aw) > 
(1 + Iw) and (1 - ID)> (I-Av)- Under fixed rates, the higher 
rate of interest associated with bond-financed expenditure vis-a­
vis tax-financed expenditure leads to greater capital inflow, a 
greater balance of payments surplus and hence a gain in 
reserves and (unless completely offset by sterilization operations) 
a secondary monetary expansion. In contrast, under flexible 
rates it led to a greater balance of trade deficit and a secondary 
contractionary influence. Thus, international capital mobility 
has quite opposite implications for the relative stabilizing impact 
of bond-financed government expenditure vis-a-vis tax-financed 
expenditure under the two alternative exchange rate systems. 

Note, finally, that as K,➔ oo, dYJdM' tends to zero. This ex­
piains why the multipliers for policies (ii) and (iii) approach the 
same value {(l-fo)(l+Aw)}/{(1-AD)(l+Iw)+JD(l+Aw)} > 0 
under fixed rates with perfect capital mobility. Since policy 
(iii) is a combination of policies (ii) and (iv), and policy (iv) 
becomes totally ineffective as K,➔ oo, the effectiveness of policy 
(iii) must approach that of policy (ii). Under perfect capital 
~obility injection of additional money is highly effective (in its 
impact on Y) if brought about through a budget deficit but 
completely ineffective if done through open market operations. 
Unlike the flexible rate case, the distinction between 'inside' 
~nd 'o_utside' money creation is of great significance when there 
is a !ugh degree of international capital mobility. 

NOTES 

1. I': the sense of comparing the initial equilibrium values of the variables 
with those of a situation where the net addition to wealth again 
becomes zero, however distant that situation might be. 

2. For example, McKinnon and Oates (1966), McKinnon (1969). 
3. Wt! can_ allow the demand for money to depend upon (A+ G) instead 

of A without affecting the analysis of this paper provided ta) we 
assume that in the background the government is always printing the 
·amount of mon<!y needed to satisfy its own demand and (b) M is­
redefined as the amount of money left for the private sector to absorb. 

, . 
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4. Since the initial value for foreign indebtedness can be assumed to 
be as small or large as one likes and it is not endogenous to our 
system, assuming it to be zero may not be unduly restrictive for 
our purposes. 

5. See, for example, McKinnon and Oates (1966), Ott and Ott (1965). 
Silber ( 1970). 

6. That this definition presupposes some kind of a 'taxillusion' is also 
well-known. Sec, for example, McKinnon and Oates (1966, p. 16, 
footnote 16) for more on this point. 

7. If the demand for money is made a function of Y instead of A or 
D, the multiplier will be less than unity. Making J a function of Y 
instead of D does not, however, affect the unit multiplier result 
under flexible rates. 

8. The assumption that net capital inflow is zero to start with is crucial 
here. If net capital inflow is initially non-zero, it will continue to be 
non-zero with its associated wealth effect and the multiplier will not 
be unity under balanced budget expansion. 

9. If demand for money is made a function of Y instead of A or D the 
possibility of a loan financed budget deficit being less expansionary 
than balanced budget expansion will depend crucially on Lw being 
non-zero. 
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