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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 recent years. Two of the
essays (Chapters 1 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 intermediate as well as final goods. The
first essay (Chapter 1) 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
third 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 fotal coefficients.
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In the presence of nontraded intermediates (but not otherwise) the:
factor intensity rankings in terms of direct coefficients need not
correspond to that in terms of fotal 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
aspecified 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.

In Chapter 7 we derive the one-period multipliers correspond--
ing to various alternative macro-economic policies in an open
economy model, taking explicitly into account the wealth effect
arising out of the government budget deficit and the balance of
payments surplus. Some unorthodox possibilities come up, €-8...
that with a high degree of international capital mobility govern-
ment expenditure financed by bond issues is likely to be less:



PREFACE X1

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 (1964) 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., KKomiya
1967), Kemp (1969, Chapter 6)] they have always assumed the
(non-tradeable to be a ‘pure’ final commodity.



2 TRADE, PROTECTION AND ECONOMIC 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 asintermediate input and final product.
Furthermore, it does not seem to have_been properly realiscd
in the literature that it makes an essential difference to the
results whether 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.

We assume three commodities 1, 2 and N being produced
locally in industries 1, 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 production 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 arc used as intermediate inputs in the production of
commodity 1. 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 #, w for the wage of
labour, r for the rental of capital, x; for the gross output of
commodity j, y; for the net output of commodity j, Xij for the
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amount of commodity i used directly as input by the j* industry
and g;; for the amount of input / used directly per unit of
commodity j. Thus we have

Q)] apw + agyr + @ Py + @y Py = Py
(2) apsw + agar = Po

(3) aryw + agyr = Py

4) anX; + arexs +aryxy =1L

®) ag1X,+ xaX,+agnXn=K

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 P, and P, (determined by
world demand and supply conditions) for the tradeables, Py
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, r and Py, given P, and
P.. Thus, apart from defining commodity N to be non-traded,
the above considerations provide a justification for so labelling
commodity N.! 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 x; =y,
Xe=ya+ ay X; and Xy = yy + amx, in the present model,
(4) and (5) can alternatively be expressed as

4" Auyy + ALy, + Arvyny = L



4 TRADE, PROTECTION AND ECONOMIC POLICY
() A1y + Ageye + Axnyn =K

where Ay = a;; + a;2a0 4 aivayy, Ai = az and A;y = a;n,i = LK.
Note that 4;;’s are the toral requirements of primary factors
per unit of output. Ay, =ayr; + ar.an + arnay,, for example,
is nothing but the amount of labor used directly plus the
amount of labor embodicd in the quantities of commodities 2
and N that go into the production of one unit of commodity 1.
Finally, we assume that input coefficients in an industry
depend on the prices of all inputs used in that industry so that

(6 aGn =cp (W, r, P Py) i=L, K, 2, N
(7) dio = QAjs (W, r) i=L K
(®) aiy = ain (W, ) i=L, K.

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

Let A4, 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

a a
A=[ L1 L2
dg1 Qaka

A’=[ ap +arvany ALz ]
ak1+ agnany Ak

A =[ 4 ALz:l

Ay kxe

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
commodity N but nor through the use of any tradeable inputs
in the production of one unit of commodity j. )
Now, define 0;; as the direct distributive share of input 7 1n
industry j, i; as the proportion of input i used directly 10 X
and B;; as the proportion of input 7 used in yj. Thus, for
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""an]p]e? OLI = aLlli'/P:, egy_ = 021P2/P]9?\Ll = (ILl,\'l/L’
sy = AoyXy/Xe P1 = An Y,/L. )
We can then define six more matrices—A, A’, 8, 0, 0" and 0°—
as follows

Ay M2 :]
A=
[ 7\}(1 %K.‘Z

A — [: ALi +Aadns Are ]
T L Axi A+ AkaAN Axe

o= b b ]

_ 6L1 0K1]
T L O Ok

0 — [ 01 + OcaOn1  Ox1 + OxnOma ]
0ro Cke

0" — [ 01 + OLnOn1 + 022051 Ox1 4 OxnBan +0k20,, ]
0L Ok2

It can be easily verified that

() |4'|=14"]and |0"|=]0"]
(i) sign|A|=sign|A|=sign |0]|
(iii) sign|A’|=sign|A' | =sign|0'| =sign|B|.

Note, further, that|4|> 0 if and only if commodity 1 is labor-
intensive relative to commodity 2 in terms of dircct coefficients
and |A4"| (=|4'])>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 rotal coefficients since the signs of |A|
and |\’ | 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 btetween industries
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1 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 Ay, = 0 in the present model.® Note, finally that,
since | 4’| =| A”|, the factor intensity rankings in terms of direct-
plus-indirect coefficients must always be the samc as those in
terms of total coefficients.

Using ©~ (‘hat’) to denote proportionate change in a variable

or parameter (so that P, = dP,/P,, etc.), it is possible to derive

the following five equations from our basic sct of five equations
(1) through (3):

(1.1) 01w + O + 0,, L2 + Ov Py = P,
2.1 Orow + Ogor =P,

3.1 Oy + Oxnr = P

4.1) 7\1.1;‘1 + I\Lz-’?z -+ 7\LN;'N

=1 [Augu + 7\L22L2 + 7\LN3LN]
5.1 A+ Axas + Axwin

=K [7\,(1;1;(1 + AkoTke + 7\Iﬂv‘?l’m’]~

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

@.1) By + Braye + @LN;N
=1L — [(SplﬁLl + BLz-"?Lz + BLN/'JLN]
(5.1 pKl}';l + ﬁmJ{; + Bxnyn

— R— [Brdx + Bradrs + BrnAxn].
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In deriving (1.1), (2.1) and (3.1) we have ‘simply made use
of the first-order cost minimisation conditions?

’~ N~ ’”~ ’~
01001 + Ox19ky + 02162y + Onaam = 0
”~ ”~
0p care + Ox2ak2 = 0

OLNELN -+ OKN‘?KN =0.
11

We shall now examine to what extent some of the standard
theorems in the pure theory of international trade carry through
in our model. In the present section we shall deal with the
factor price equalisation theorem, the Heckscher-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 Py depend only upon
the prices of the traded commodities (P;, Py), since ¢;;’s depend
only upon (w, r, Py, Py, Py). Given (P,, P,), w, r and Py 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, r and Py must be equa-
lised whenever P, and P, are equalised as between the trading
partners provided that they have the same technology. Since
ai;'s depend, in general, on (w, r, P,, P,, Py) marginal producti-
vities of factors (which depend only upon a;;’s under constant
rcturqs t9 scale) must also be equalised whenever P, and P, 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 dircct coefficients
for tpe tradeable industries 1 and 2 is neither necessary nor
sufficient to guarantee one-to-one correspondence between w/r

and P,/P,. To see that, substitute the values f’; and ﬁN from
(2.1) and (3.1) respectively into (1.1). This gives
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(1.2) W(OL1 + 0raOx1 4 0720.,)
+ r(Ox1 + OkaOxy + 0x20,,) = Fy.

Solving (1.2) and (2.1) together, we get?

©) 167 | (v —r) = (P, — P).

Thus w/r will be monotonically related to P,/P, if and only if
| 07| has the same sign throughout. Since | 0”| may be zero even
without |8] 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 roral coefficients. Thus,
we have derived the following result:

Proposition 1. If all three commodities are produced ard

there is no reversal of factor intensities in terms of fotal coeffi-
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 intensi-
ties in terms of roral coefficients, the labor-abundant (in the
sense of havinga 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 vige 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 7ofal 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 Corden measure)® and the other excluding the value of non-
traded inputs (henceforth called the modificd Balassa measure)?
in value added.

We shall now prove the following two propositions 3a and 3b
as alternative versions of a ‘generalised’ Stolper-Samuelson
theorem. It should be emphasised that these propositions will
hold under the assumption:

(A.1) There does not exist any domestically non-produced
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.

Propesition 3a. Under Assumption (4.1), if the price of
commodity 1 rises relative to the price of commodity 2, or if
industry 1 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 (4.1), 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 1 must go up and that of the other
factor must go down.

Let us now prove the above results. Equation (9) shows that
given Py > Py, w>7 if and only if|0”|> 0. It is also possible

to express (1.1) [by substituting for f’N from (3.1) into (1.1)
and then dividing through by 1 —0,,] as

01 4+ OniOy ~ . Oy + OniBxnw & D — 6, P
1.3) Lt OOy - x1 T Uiy & __ £ 21172
B T

which, combined with (2.1), yields
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(10) (=001 _[F— um_«
1— 0y, 1—0,1 P2 |

Since 1 —0,, > 0, it is clear that. given (P; — 6,,P.)/ 1 — 0,,) >

P,, w > if and only if |0'| > 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.® We know
that |6"|(=[0")> 0 if and only if | 4"|(=]4"])>0. More-
over, it follows from (1.2), (2.1) and (3.1) that each of 7’1, P,
and Py will be bounded by wand r since each is a positive-weighted
average of W and 7. Thus, given

P, > P, or (Py —0,,P)/(1 —0,) > P,

(i) w>P,>P,>rifand onlyif [A"|(=]|A4"])>0
and (i) r>P,> P, > if and only if |4"|(=]4"]) <O
with Py also falling in the range bounded by Wwand 7, though its
exact location relative to £, and P, cannot bz predicted a priori.

The proof of Proposition 36 follows similar lines. Note that

(1.1) can also be expressed, by dividing through by 1 — 0y; — 0,,,
as

0 ~ Ok

1.4 K1

1.4 1—eN,—02,w+1—eN,—en’
—eNlPN—'OZIPz
1 — Oyg — 0y

Solving (1.4) and (1.2) together

ONI—O._"— l_UNI_Gzl — e |

Ttis clear from above that given
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~ ~ ~ r~ A,
(Py — Oy Py — 0, PN/(1 — Ont —0,))> Py, w>r if

and only if |[8]>0. The R.H.S. expression in (11) is the
difference between the effective protective rates for industries 1
and 2 according to the modified Balassa measure. Moreover, we

know that |8|> 0 if and only if |4 | > 0 and that ﬁl, 1’52 and Py

must all be bounded by w and . Thus, given that industry 1 is.
protected relative to industry 2 in Balassa sense

(i) W > each of ﬁl, f’z, ﬁN and < each of ﬁ,, f’z, Pyifand
only if | 4| > 0 and

(ii) w < each of 15\,, 1'52. 1’3N and ¥ > cach of ﬁl, 133, 1'5,\, if and
onlyif |4|< O
from which Proposition 35 follows immediately.

Kemp (1969, Chapter 7) could get his result that the knowledge:

of (ﬁl — 1’52) 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. Asalready explained, the moment
a third domestically produced commodity which can be used as
input into industries 1 and/or 2 is introduced, nothing short of’
rotal coefficients will be needed, in general, to predict the sign

(not to speak of the extent) of (w —7) following a particular
combination of (?’1 — P,).

That our Propositions 3a and 35 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 By from (3.1)]

Ozt + ONJGLN){;' + (0x1 + 0N10KN)7'

=ﬁ1_021p2—051ps

or, dividing through by (1 —0,, — 0s,),
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Oy 4+ OniOzn ~ , Ox1+ OniOkn ﬁ]
(1.5) 1_011_051WT1_021_051

”~
r=

Solving (1.5) and (2.1) simultaneously

({\V—":)‘O'I =ﬁ1—921ﬁ2—651i)s_}';
1 — b, — 051 1 —0, —0s, b

(12)

Thus, it is still true that when industry 1 is relatively protected
in the Corden sense, wage-rental ratio will rise if and only if
commodity 1 is labor-intensive, in terms of toral coefficients,

relative to commodity 2. But it cannot be established that v > p,
and r < p, whenever the wage-rental ratio rises as it is no

longer possible to express f’l as a weighted average of w and r.9
Proposition 3a must then be replaced by the following weaker
Proposition 4a. For the same reason, Proposition 35 must
also be replaced by Proposition 4b in the presence of solely
imported inputs.

Proposition 4a. When industry 1 is protected relative to
industry 2 in the Corden sense, the wage-rental ratio will rise
(fall) if and only ,if commodity 1 is labor-intensive (capital-
intensive), in terms of total coefficients, relative to commodity 2.

Proposition 4b. When industry 1 is protected relative to
industry 2 in the modified Balassa sense, the wage-rental ratio
will rise (fall) if and only if commodity 1 is labor-intensive
(capital-intensive), in terms of direct coefficients, telative 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
specialisation. What is more striking and less obvious is the
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 domestically
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).!®

ITI

P:‘inally, we turn to the Rybczynski theorem and its generalisa-
tion .by Jones.(l965). Jones proved that if, say, L increases
re}atlve to K in the usual two-commodity-two-factor model
with no mter—mdqstry flows and full employment of both
factors is to be maintained at constant commodity price ratio
then ’
()% >L>KR>%,
labor-intensive, and
(i) x;>L>K>X if and onl
labor-intensive.
The Rybczynski theorem follows as a special

if and only if commodity 1 is relatively

y if commodity 2 is relatively

r y case where
L>0 aqd K=0 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 Fo c.ietermine three variables x,, X, and xy (or y,, 3, and
yN),‘ 1t. Is obvious that we must impose some alédiiional
restnctlon§ on the variables to get determinate results following
a change in factor endowments. In fact, we shall prove two
theorems closely akin to the Rybezynski result [or its general-

ised vers}on 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=mand.

(A.3) «y, the marginal propensity to consume commodity N,
lies between zero and one (i.e,, 0SS ay = 1).

Moreover, as it is customary in the literature, we shall assume
the non-traded market to adjust first so that 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 (4.2) the gross as well as the net output of
the labor-intensive, in terms of roral coefficients, tradeable 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 f’1=1'52 =Py, it is clear from (9) that w = r. More-
over, w=r must imply (since each of (B, — 651P5)/(1 — 0s2),
P, and Py can be expressed as a weighted average of 1 and 7
and P, = 1'52 =P)w=r= ﬁl =P, =Ps= Py. Thus, all input

prices change at the same rate and hence all a;; =0. With no
final demand for commodity N (so that xy = xm = dmX;) and
all ¢ij=0(4.1) and (5.1) reduce to

X1 Ay 4+ Aydm) + XAz, = L

Xy Ak + AgaAni) +§z'\xz =k

Since Ayy = 1, we get, through simultaneous solution,
N G — %) = (L — K).

Moreover, with Ay; =1, each of L and K is a positive-weighted
» ”~
average of x; and x,. Hence

X, >L>K>x,ifand only if [\ |>0

and 3&2>Z>1?>.{'\1ifandon]yif|7\’|<0.
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Proposition 5 follows immediately for grcss output movements
of tradeables.

Note, moreover, that assumption (4.2) implies yy = 0. (4.1)
and (5.1’) then reduce to

<
>

N

when all Eii =0. BLI + gl_z = BKI + pK‘_: =1 \Vhen }\Nl =1.
Hence

18] (5, — o) = (L — K)-

Since |8|> 0 if and only if |4"]|>0, Proposition 5 holds for
net output movements as well.

An intuitive explanation of Proposition 5 may be as follows.
With unchanged ay; and no final demand for commodity N,
one unit of commodity 1 and ay; 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 Ryl?czynski 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-plus-indirect or total coefficients since one unit of the
composite commodity uses labor and capital in the ratio
(a1 + arvany)/(ag, + axnaxy).

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 xy =
a1 = O.IT However, as we have already noted, the factor inten-
sity ranking in terms of roral 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
(4.2) will obviously be irrelevant in such a model.’*
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The next result that we shall prove is:

Propositon 6. Suppose L expands with K remaining constant.
Under assumption (4.3) the gross as well as the net output of
the labor-intensive, in terms of toral 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, ﬁ, =1'32=ﬁs implies all ai; =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(4PLy) remains unchanged. The increasc
in xy that will just absorb the increase in L is APLy.AL. At
cc?nstant relative prices, the increase in income in terms of commo-
dity N due to the factor growthis MPLy-AL (where MPLy denotes
the marginal product of labor in industry ), since wage must
be equgl. to the value of the marginal procduct under perfect
competition. The increase in final demand for commodity N will be
an*MPLy-ALwhich must be equalto Ayy. Under constantreturns
to scale, MPLy < APLy.* Since by assumption (4.3) 0= ax=<1,
0§°‘N'MPLN'AL§ APLy-AL. yy will clearly increase but

not by so much as to absorb the whole of AL. The increase in
Yy must also absorb a part of the unchanged capital stock.™
Thus x,, x; and xy; must absorp a larger amount of labour
and a smaller amount of capital than they did before the factor

growth. After this poj ;
. point, th = e as that of
Proposition 5. ¢ proof is thz sam

Komly.a (1967) has shown, in terms of a two-factor-thres-
commodity production mode] where the third commodity is a
nf)x'l-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 Komiya 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 foral coefficients.

Note, however, that if £ > R~ 0 we cannot say [even under
assumption (4.3)] whether the output of the labor-intensive
tradeable will increase or not relative to that of the capital-
intensive tradeable. The reason is that if commodity N is
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‘highly’ labor-intensive, yy may absorb so much of L and so
little of K that the ratio of L to K that x;, x, and xy; must
absorb may be Jlower than before, even when the absolute
amounts of labor and capital to be absorbed by Xx;, x, and xy;
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

tradecable whenever L > K. The logic is simple to understand.

Suppose 7> 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;, x, and xp,
must absorb will remain the same and x,, x, and (x;) must grow
at the same rate to maintain full employment.” Combining this

result with Proposition 6 (which holds when Z.>0 and 1?:0)15
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 X.

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 features of the production side of an open
economy—an exportables sector, a domestically-produced-
?mportableshsector, a non-tradeables sector and a sector compris-
ing domestically non-produced imported commodities and alk
sorts of input-output connections among those different sectors.
We have shown how some of the standard theorems in trade
theory derived in the context of the usual two-factor-two-commo-
dity fnod.el can be generalised to such a framework simply by
conmdermg relative factor intensitiesin terms of rota/ 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

In section 111 we shall also use the conventional zero-excess-demand
characteristic of the non-traded commodity.

One can think of special cases where the factor intensity rankings in
the above two senses must be the same cven 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 tradeable
than in the other), when commodity N has the highest direct labor-
capital (capital-labor) ratio among the three industries. In casc
(a) the difference in rotal factor intensities of commodities 1 and 2
will be less than that in direct factor intensitics but will still be
in the same direction. In case (b) the difference in roral factor in-
tensities will be even greater (in the same direction) than that in
direct factor intensities.

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.

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

The following type of solution will always appear when cach row
sum of the coefficients matrix is unity.

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

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) trcated non-tradeables like tradeables with unchanged
prices for the purpose of computing the effective protective rates.

To avoid any misunderstanding let it be noted that the formulac for
the effective protective rates as used in this paper are not necessarily
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10.

11.

12,

13.

14.

restricted to the case of fixed coefficients only. For ‘small’ changes
it does not matter whether the pre-change or the post-change 0;; is
used as the base. Jones (1971), for example, has applied the same
method while explicity considering the variable coefficients case.

Since ?s , unlike f’z and ﬁN, cannot be expressed as some kind of a
6-weighted average of w and r. All that we can express as a weighted
average of wand 7 is

(?’1—051?’_9 )/ (1—0s1).

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

Kemp (1969, Chapter 7) also had a;2>0. 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.

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

ariX1+ar2X,=L
ag1X1+akeXo=K

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

This follows from the Euler’s equation

MPLN.LN+MPKN.KN=XN

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

MPLy—APLy—MPKy. KN
LN
Since,
Kn
MPKy. X8> 0, MPLN S APLy.

I owe to a large extent the idea of this proof to Arup Mallik.
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Assumption (4.3) is necessarily satisfied when indifference surfaces
are homotbhetic,
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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.! 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 (1971).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-
eables® 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(EPR;)will be defined as the proportionate change in
value added per unit output of industry 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 EPR’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 Corden
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. Itis
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 coeflicients is the same as that in terms of
direct-plus-indirect coefficients.

Let us consider an economy where four commodities 1, 2, N
and M are being produced locally in four industries 1, 2, N and
M respectively. Of these, commodities 1and 2 are internationally
.traded and commodities N and M are non-tradeables or home-
goods’. 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, M and S(which are being entirely
imported fromabroad with no domestic production thereof) and
industry 2 uses commodities N and M as intermediate inputs.
Production functions in all industries are linear homogeneous in
labor, capital and intermediate inputs, where any. Primary
factar coefficients per unit of output are variable, in general,
but intermediate 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 P; for the domestic price of commodity j, w for the
wage of labor, r for the rental of capital, x; for the gross output
of commodity j and a;; for the amount of input 7/ 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

¢)) apw + agir + any Py + aan Py 4 a1 Ps = P,
)] araw + agar + an2Py + ap2Ppyy = P,

3) arnw + agyr = Py
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“ armw + agpr = Py
) ap1x, + arax, “+ arnXn + apaxpy = L
©) ag1x, + axaxe + agnxy + axmxar = K.

By writing the competitive profit equations (1) through (4) in
strict equality form, we are implying that given some set of prices
P,, P, and P;s for the tradeables (determined by world demand
and supply conditions), w, r, Py and P adjust in such a way
that all four industries produce non-zero outputs. This may not
be possible, in general, unless commodities N and M are non-
tradeables, whose prices, unlike P;, P, 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 4 and A’ represent the matrices formed by the direct and
direct-plus-indirect primary factor coefficients in industries 1 and
2, so that

ary ar2
ag1 ag2

ALI ALo ]
A= 2
Ak Axe

where Arj = arj + aryani + armam; and

Axj = axj + aknaxj + axmam;; j=1,2.

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 a;; and ax; and
hence of Az; and Ax; which will depend only upon w/r. Thus
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©) Apj=ar;(w/r)
(8) Agj=agj(w/r).

Let us now define 0;; as the direct distributive share of input
i in industry j and A;; as the proportion of input used directly
in industry j. Thus, for example, 011 = anw/Py, 0= an1Py/ P,
ALt = ar.X,/L and Ayy = anix,/Xy. It is now possible to define
four other matrices as follows:

AL Arz
A=
[ Ax1 Ak ]
% =[ G Mzs ]
7\K]. AK‘J

0= Oy Oxa ]

0L Oke
01 — e:Ll 02(1 ]
02 Oxe
where A =2Aij + My +Nadny  and
07 = 0ij + OinOnj + OindOny 5 i =L, K5 j= 1, 2.

Denoting the determinants of the above matrices as |A4], |A],
|0] etc., it can be verified that the following relationships hold:

sign | A | =sign |A|=sign [0]
)] sign| A’ | = sign |A’| = sign |0’ |.

Note, further, that | 4| > 0 if and only if commodity 1 is labor-
mtens}ve in terms of direct coefficients and that | 4’| > 0 if, and
only if commodity 1 is labor-intensive in terms of direct-plus-
indirect coefficients. Since |0] and |6’| 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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. - F ..
change in that variable so that P, =dP,/P,.etc. The competitive

profit equations (1) through (4) can be written, in terms of rates
of change, as

1.1) 02w + 0xiF + By By + Oyy Prs + 05, Ps = P,
2.1) OLZ‘?‘ + Oxor + OnaBy + 0a1oPr = Po

3.1 OLniw 4 Oxar = Py

4.1) Ozany -+ Oxar = Pag

In deriving (i .1) through (4.1) we have simply made use of the
first order cost-minimisation conditions® (since dax; = dayn =
daye = dap; = 0 by assumption)

0LjdLi +Okjak; =0  j=1,2, N, M.

In our present model EPR for industry 1 is (f’l— 0511'35)/
(1—065;) by the Corden measure (P,—05,Ps)/(1—0s1—0x1—011)
by the Balassa measure and (13}— 051?’3 —OMPN—-GM,IA’M)/
(1 — 065y —On1 — 0p11) by the modified Balassa measure. For
industry 2, EPR is }32 by the Corden measure, 2’2/(1—01\;2—6,‘,2)
by the Balassa measure and (132—0/\-2?’,\._0”,21354)}(1—0N2—0M2)
by the modified Balassa measure.

By substituting for f’N from (3.1) and Py from (4.1)into (1.1}
and then dividing through by 1 — 05, one gets

e,Ll » 01 '3_131—05
(1.2) 1—951w 1—.051'_ —0

Similarly, substituting for f’N from (3.1) and f’M from (4.1)
into (2.1)

@.2) Opa W + Opo 7 = P,
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Solving (1.2) and (2.2) together®

a0y  G-n='lalh=lab_p]

6] 1—0s:

On the other hand, dividing through (1.1) by
(l —_ 051 —_ 0,\/1 _OM]) and (21) by 1 —0,\'2— eMg
and then solving them simultaneously

~ A (1 =053 — 0n1 —0an) (1 — Oy — Bar))
a1 0w —7) = &

"~ ~ ~ ~ N "~ ~
% [Pl—eSIPS —O0nPy — 0Py Py —On:Py — 0MgPM]j:
1 —0s1 —On1— Oy I — U2 — Opge

(10) and (11) in turn imply

A ~
(12) l:P1 OSJPS _p ]/[P1 — 9311';.; — ﬁmﬁN — Oar1 Pas
1 —-931 2 1 —051—6N1'—eMl

~ A ~
_ Py — OnaPy — Orre PM]’

I —On2— Oar2

_ 10 [(1 — 051 —On1 — Opay) (1 — Oy — OM")
[6](1—6s1)

Since (1 — 6, — Oy — 0a1)/(1 — 05,) > 0, the Corden measure
and the modified Balassa measure yield two different ranking
of industries 1 and 2 in terms of EPR’s, if and only if |0| and
|6| differ in sign. In other words, it is possible 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
1in 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 enfployment equations to determine four
output levels x;, x,, Xy and xpy, it is obvious that we need some
additional restrictions to get determinate results. The problem
can be reduced to a two-variable one if commodities N and M
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 EPR by
employing this restriction throughout.
From (7) and (8)

7.1 Arj=—oy(w—r)  j=1,2
(7.2) 2K}=cn(¢v—7‘) j=1,2

where oz; and ox; are defined as — Az;/(w — r)and Ax;/(w — F)
respectively. Clearly

(13) oLy > 0, ogj > 0.

Now, assuming commodities N and M to be used only as
intermediate inputs in the production of commodities 1 and 2
so that xy = ani1X; + anzx2 and xpy = apnXx, + amex, the full
employment equations, in terms of rates of change, reduce to

’ ’ , ’ " ’ ~
(5.1) A ;1' +Apxy=—(AnAdn+M24L2)

’ » ’ » ’ ’ ~
(6.1) AgiX; 4+ MeXo=— (Ara 2}(1 + Ak Axz)
Since An1+ Anz = Aan + Aaz =1, each row sum of the coeffi-

cients matrix of the above two equations is unity. Hence their
simultaneous solution, after using (7.1) and (7.2), gives

(14) [N (3 — ) = (i — )

where 0(=.;'7\Lj0'Lj—|-Zj/\KjO’Kj>0 j=1,2.
j
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Now, by substituting for (w —'}) from (10) and (11)
respectively, (14) can be expressed in two alternative forms:

o ay_Hl —6s) P1_051IPS—A]
(14.1) %3 xz)_|7\'||0’| T—6s 2

& a a(1 — 051 — Ox1 — Oan) (1 — One — Oppy)
(14.2) (x1 - xe) — S1 \]I /\, l !Oll hY AN

1 —051 — Oy — Oany

N ”~ A A
% [Pl —05:P5g — O3y Py — Oar1 Pag

~ ~N
_ Py — Oy Py — eM.‘lpM]
I — Oz — Opre )

Since |A’| and | 0’| must have the same sign but [A"| and 0]
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 [(15“1 — 9511"\5 (1 — 051 — On; — Oa19)
—P,J(1 — Oy — )] may differ in sign from [(P, — 05,P5)/
(1 —0s1) —-1%], 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 M are
pure intermediate commodities, the entire output space is reduced
essentially to two dimensions involving two composite commo-
dities. For instance, one unit of x;, an; units of xy and apy
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 Corden 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 X, and x, must be proportional to the out-
put levels of the composite commodities (urnder fixed inter-
mediate input coefficients assumption), the Corden measure is a
correct indicator of the output movements 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 yielda 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 coefficients 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 EPR’s
computed on the basis of the nominal tariff rates and the tariff-
equivalents will be the appropriate ones to use. But these
EPPR’s are really nothing but what we have called EPR’s ip
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 js
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. Butitcan 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 jg
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 1 is protected relative to
industry 2 in the Corden sense, the output of the non-tradeable
used intensively in industry 1 must increase relative to that of
the other non-traded commodity. In other words, the Corden
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
A-=[ ani  an: ]
a1 anpe
.;\ ____[ le )NZ ]
A A
and note that

sign I/fl:s;gn'fl

Clearly | 4| > 0 if and only if industry 1 is N-intensive (rather
than M-intensive).

~ ~ ~ ~ PN ~
NOW, X‘N == A}\’]xl + /‘\,\'2.\‘2 and X,\1= A“!lxl + 7\1\12-\'2-
Therefore,

(15) (v —Xa1) = Qnz = Aaga) 5= o — Avz) Xa.

Since each row sum of | % | is unity

(16) [2] = 2Av1 —Aags = Aypp — Ao

and hence (15) can be written as
~ ~ -~
(17) (N —=Xp) = | K| (%) — X))

Substituting for (;1 — 3?2) from (14.1) into (17

=2 I OS)lll P —0 P N
(18) X X )__ ( 5 1[ 1 Sits
(XN M ‘7\ l 10 l 1 6 N "Pz g

Since o (1 — 05)/(N'| [8') > 0, (xy — £) >0 if and only if

— P ~

|21 > 0 whenever [(P,— 05Ps)/(1— 05)—P,]>0. It readily
follows that if industry 1 is protected relative to industry 2 in
the Corden sense, the output of the non-traded commodity used

intensively in industry 1 wil] expand relative to that of the other



32 TRADE, PROTECTION AND ECONOMIC POLICY

non-traded commodity. Since the Balassa measure and the modi-
fied Balassa measure may still yield rankings of industries 1 and
2 that are different from that in terms of the Corden 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 EPR measures with regard to domestic resource
movements and value added shifts as tetween the two traded
good industries in our model. It can be proved that if
EPR, > EPR, in the Corden sense the amounts of direct-plus-
indirect labor and capital used in industry 1 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 1:

(19) (AL xl)—AL1+x1— —[—_,_. X

[ —9511’5 —
1_051 L1 rl}\ll

where B = Axa (o1 A1 + 022 M2) + Aza (0x1 N1 + oxa M) > 0
with (P, — 85:P5)/(1 — 051) > Py, the expression is clearly
positive if [0’ | and | A" | are both negative.” It can also be checked
that B > o, |A’| so that {oz; + B/[A'|} is positive whenever [\
is positive. Thus the expression in (19) must be positive if and
only if EPR, > EPR,in Corden sense. Needless to say, neither
the Balassa nor the modified Balassa measure will necessarily
have this property.

It cannot be proved (without imposing additional restrlctnons)
however, that direct labor and capital will go up in indusry 1
and go down in industry 2 if EPR; > EPR, 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 EPR, > EPR,in the Cordensense
and, in addition, EPR,> 0 and EPR2 < 0. Again, we give
here only the expression for the proportionate change in the
direct-plus-indirect value added in industry I:
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Py—0s Ps, B(1 =8

(20) ““”=ﬁ+£=‘T:ﬁT+TWWWr

where v, = P, — a5 Ps is the direct value added per unit output
in industry 1. The expression in (20) is clearly positive if

(P, — 05, P)/(1 —Bs1) > Pyand (P, — 05Ps)/(1 — 05;) > 0. Thus
an output tariff for industry 1 (i.e., ?’1 >0, ﬁz = PS =0) or an

input subsidy for industry 1 (ie., Ps <0, P, = P,=0) will
definitely increase the amount of direct-plus-indirect value added
in industry 1.5

It is also true that direct value added will go up in industry 1
and go down in industry 2 if EPR, > EPR, in Corden sense
and, in addition, direct value added per unit output in industry
1 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 1 with no

other tariffs in the system (i.e., ﬁl >0, ﬁz = ﬁs = 0) certainly
makes EPR, > EPR, 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 1. )

It is obvious that if we allow commodities N and M to be
used also for final consumption no EPR 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 without there being any need to solve the
system if the country is a smajl country. Since, as we have
already noted, the Balassa measyre 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

See, for example, Jones (1971), Ethier (1970, 1971), Bhagwati and
Srinivasan (1971), Ruffin (1969). )
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, 1971) of the problem, though
it runs along general equilibrium lines, is far from rigorous.
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)].
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.

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

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

Recall |A1]|and |61 | must have the same sign.

lf.direc.:t-plus-indirect values added are measured at (fixed) world
prices lnsteafl of domestic prices (as done above) direct-plus-indirect
value 'fldded in industry 1 must go up and that in industry 2 must go
down if and only if EPR; > EPR, in Corden sense. This is because
fhe direct-plus-indirect values added at world prices per unit output
in industries 1 and 2 are constants by the small country and fixed
interg:ediate input coefficients assumptions. Thus whenever 3'1 >0
and x; < (which happens if and only if EPRy, > EPR, in Corden

§eqse) 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 literature! that if, in 4
two-commodity small country model, there occurs an under-
production of, say, the import (export) commodity due to domestic
distortion, there always exists some positive level of import tariff
(export subsidy) which will be superior to free trade provided
that output responses are ‘normal’.? 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 ghe 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.?

To save space, we shall 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 7 and the subscripts x, m and a for the exportable,
the importable and the unon-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. Butitis 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. A

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, furthzr, 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 positive export subsidy
P (= P$) and PL(= P{) have gone up proportionately. So the
production point remains unchanged. P¢ (= PF) is constant by

small country assumption. Now, writing the demand function
for the non-traded commecdity as

(1) DN=D.V(P§’ P;X’Pfl' X:’ Xﬂ)

and set.ting P%= Py initially by a suitable choice of units, the
expression for dD, reduces to



38 TRADE, PROTECTION AND ECONOMIC POLICY

eDn aD,,)
iD= 2 4+ 20 dPe
) dD, (aP; + ope ) 9P

in the present case where, by hypothesis, dXx = dX,= dp;,

m =

and dPS=dP:>0 as a result of the positive export subsidy.

Gross substitutability implies g—g§>0 whereas gross substitutabi-
X

lity together with zero-degree homogeneity of Dy in absolute

prices implies EP—;’<O. So the sign of dD, is indeterminate

even with the "gross substitutability restriction. Thus with
PP (= 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 Pr.
This, in turn, would imply, with ‘normal’ output responses, a
fall in X. 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 positive 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 exportables Pfand Pl (= P
have gone up proportionately. The production point remains
unchanged—hence no change inreal income (or welfare) as there
is no production gain (or loss) or consumption distortion. Since
PS and Pg 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

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

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.

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.

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.

REFERENCES

Arndt, S.W., ‘Domestic Distortion and Trade Policy’, Oxford
Economic Papers, March 1971, pp. 32-41.

Batra, R.N., ‘Nontraded Goods, Factor Market Distortions and
the Gains from Trade’, American Economic Review, September 1973,
pp. 706-13.

Bhagwati, J.N., Ramaswami, V.K. and Srinivasan, T.N., ‘Domestic
Distortions, Tariffs and the Theory of Optimum Subsidy: Some



40

TRADE, PROTECTION AND ECONOMIC POLICY

Further Results’, Jeurnal of Political Economy, November/December
1969, pp. 1005-110.

Jones, R.W., ‘Distortions in Factor Markets and the General Equili-
brium Model of Production’, Journal of Political Economy, May-June
1971, pp. 437-89.

Kemp, M.C. and Negishi, T., ‘Domestic Distortions, Tariffs and
the Theory of Optimum Subsidy’, Jowrnal of Political Economy,
November/December 1969, pp. 1011-13.

Komiya, R., ‘Non-Traded Goods and the Pure Theory of International
Trade’, International Economic Review, Junc 1967, pp. 132-52.



CHAPTER FOUR

On Uniform Versus Differentiated
Tax-Subsidy Structure:
A General Theorem

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

Proposition 1. 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:

Ifa ‘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),! the optimal
tax (subsidy) structure willinvolve a uniform tax (subsidy) rate
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for that class of commodities and zero taxes (subsidies) on all
commodities cutside the class. If, onthe other hand, the govern-
ment has to attain any of those objectives by a system of second-
best taxes (subsidies),> the optimal tax (subsidy) structure will,
in general, involve taxes (subsidies) atdifferent 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 n commodities 1, ..., n. We shall use
the following notations throughout.

X; = gross output of commodity i
M,; = import (algebraic 4+ or —) of commodity i
X;; =amount of commodity / used as input into the
production of commodity j
Y; = net output of commodity /, defined as
Xi — > Xi))
j=1
D; = final consumption of commodity ;
P} = the world price of commodity i
P;=the price paid by the domestic consumers for
commodity i
m; = 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

(1) U= U(Dp «o oy D).

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

%) oUJaD; = \P;

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

3) Di=Xi+M; — > Xij.

ji=1

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

4) dU/A:iP;a’D,= iP;d(Ya+M.-)-

iml i=1

B . n
Differentiation of the balance of trade constraint > P* M; = 0
’ i=1

gives3
5) > P dM;=0.

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

©) S mdYi=0.

=1

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

0 dUN=Y (Pi—m)dYi+ 5 (Pi— P! )dM..
i=1 =]

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, 1, ..., k%, so that
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®) P Y=Y

M
1%

-
I
-

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 dM; satisfying > P! dY;=0. Clearly,
i=1
a set of sufficient conditions to guarantee that will be

P;=P; fori=1,...,n
(9) m=P fori=k+1,...,n
w; proportional to P} fori=1, ..., k.

In other words, uniform production subsidy for the class of
commodities 1, ..., 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, ... %
imply

(10) =; proportional to P} fori=1, ..., k.

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

(7) dU/N =§ (P} —m)dYi+ Z (Pi—P{ ) dD;.
i=1

i=1

It is clear from (7') that (10) will necessarily make dUjA
k

zero for all values of dY; and dM; satisfying > P}dY; =0, if

i=1

> (P —m)dYi+ S (Pi — P! ) dD; =0. Setting zero tariffs
di=k+1 i=1
on commodities kK +1, ..., n will make 3 (P} — m)dY;
I=k+1
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n k
= Y (Pi—P! )dD;=0but the remaining terms >_ (P;—P;" )dD;
i=k+41 i=1
will not be zero in general. Thus, for optimality we might
need non-uniform tariffs not only for the commodities belonging
to the class 1,..., k but also for other commodities.t In
economic terms, the policy of uniform tariffs on the class
1,...,k and zero tariffs onthe rest of the commodities 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

N M,-§A7 where M is the maximum permissible value of

i=1

import of the class of commodities 1, ..., k. For an optimum

dU/X as given in (7) must be zero for alldY; and dM; satisfy-
K

ing 3" P; dM; = 0(since the constraint is assumed to be binding).

i=1
A set of sufficient conditions for that purpose is

Pi=mfori=1,...,n
(11) P;=pPr fori=k+1,...,n
P; proportional to P fori=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
Johnson 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 1, ..., k need
not necessarily include all importables. With an uniform
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consumption tax for commodities 1, ..., £ and zero taxes for
all other commodities, we get

=P} fori=1,...,n
(12) P; proportional to =; fori=1, ..., k
Pi=mfori=k+1,...,n

which obviously cannot make dU/A zero for all dM; and 4y,

k
satisfying 3= P? dM;=0. Depending upon the nature of cross
i=1
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. See, for example,
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
pfesent 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
Jjust as a production subsidy. For consumption goals a combination
of an import tariff (or export subsidy if it is an export commodity)
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[S]

and a production tax is a first-best means as it is equivalent to a
consumption tax.
Note that Eq. (5) will remain intact even if the balance of trade
constraint is written as

n

> P! M;= constant rather than zero.

i=1
Hence, what is rcquired for our purposes is a constant but not
necessarily zero balance of trade.
Depending upon the nature of cross effects the optimal policy
structure might involve import subsidies (rather than tariffs) for some
commodities. This 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.! 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 resyjts
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 1,...,n. We use X; for the
output, I; (algebraic + or —) for the legal import, S; for the
smuggled import, M; (= L; + S;) for the total import, D; for
the consumption, P;* for the world price and #; 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 P;
represents the consumers price as 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(D,...,Dn).

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

) oU/oD; = AP,

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

3) 2 PiDi=3>PX;+> P t; I;

=1 i=1 i=1

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.’

Market clearing conditions imply

4 Di=Xi+M;=X;+ Li + Si.
Smuggling is assumed to be an increasing function of the gap
between the domestic (consumers’) price and the world price of

a commodity so that

©) Si=Si(P;— P} ) with S; > 0.
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Since no taxes other than tariffs are allowed in the algebra of
the paper

(6) Py=P; (1+ ).

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

Q) S Prdx; = 0.

i=1

Now, differentiating (3) and using (2), (4), (6) and (7), we
finally get the expression for the change in social welfare, {rea
of utility units,

®) dUN=3 P;dDi= >_P} t;dM;— 3.
i=1 i=1 i=1

or, alternatively

) dU/7\=ZP,dD,=ZP," tidL; — Z.F,‘ S; d;.
i=1 i=1 i=1

Suppose, now, that the government wants a specific valye of

legal imports of a class of commodities, say 1, ..., k so that the
k
additional constraint is > P¥ L; = constant. Hence, for an
i=1
optimum solution in the present case the expression for ¢\
B /

must be zero for all dL; satisfying > P} dL; = 0. With uniform
i=1

tariffs for the first & commodities ard zero taxes elsewhcre in

the system so that #,=...=1="tand Ihpi1=...=1t,=0(

the expression for dU/A in (9) reduces to ,

k n
(10) dUN=tY F} dl;— 5 P! Sids,.

i=1 i=1
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2

However, this is not necessarily zero when > P dL; = 0 (i.e.,
i=1

when the constraint is satisfied) simply because of the additional

n
term > P Sidt; which is introduced by smuggling. In the
j=1
" absence of smuggling, i.e., when S; =20 for all 7, the expression
in (9) is clearly zero whenever an uniform tariff structure satis-
fies the constraint, i.e., whenever#, = ... =fr =tand tr1 = ...

k
=1,=0 and X P! dL[;=0. Thus an uniform tariff structure
i=1

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) #; in cases where P;* S;is relatively low
and reduce (by small amounts) #; in cases where P S; is
relatively high, still satisfying the constraint. This- will make

n
S P} Sidt positive implyingan improvement in welfare. Hence
i=1
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 fotal, 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 #t,=...=f=¢ and
k

tky1= ... =1,=0 even when > P} dM;=0. An intuitive
i=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 onthe
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
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consequent on the imposition of tariffs® 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.” 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 subsidieg
which tilts the balance in favour of production subsidy vis-g-yis
tariff in both the cases.

NOTES

1. Sece, 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).

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. )

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

n n
condition . P L;+ > P;S; =0 instead of the usual balance of
je=1 i=1
trade condition > P} M;=>_ P! 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.

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

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 3
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 revenuye-
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 MoODEL

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.! Both 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 7, X; 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 1, ¢ for
the ad valorem rate of import duty and m for the marginal pro-
pensity to import. Let the same symbols with asterisk (*)
refer to the rest of the world. For example, P* is the price
of commodity 2 in terms of commodity 1 in the rest of the
world. The rest of the world is following a free trade policy.
Tthllghout, production responses are assumed to be normal
(i.e., anincrease in the relative price of a commodity causes an

'increase in ‘th-e production of that commodity) and inferiority
in consumption is ruled out.

The home country’s social utility function is

M U=U(D,, Dy)

which has both behavioral and welfare significance. Taking
differentials, then dividing through by 8U/aD, and using the
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s ey s . _oUfeD, S _
consumer’s equilibrium relation U/aD, — P, we get dy, the

standard expression for the change in welfare in terms of
commodity 1,2

_dUu

The budget constraint for the commodity is

©)] D, + PDy =X, + PX, 4 tP*L
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 productioy
equilibrium condition dX, + PdX, =0, we get
65 dy = — MdP 4 d(tP*L)
where M =D, — X,=S + L.

Tkere are other alternative expressions for dy. To get them,
insert P = P*(1 +¢)in (3). This yields
(5) D, + P*D,= X, + P*X, — (P — P*)S.

Taking differentials on both sides of (5), then adding and
subtracting PdD, on the L.H.S. and PdX, on the R.H.S.
of the expression and, finally, using (2) and the production

equilibrium cordition dX; + PdX, = C, we get
(6) dy = — MdP* + (P — P¥)dM — d[(P — P*)S]
or, alternatively,

(6) dy = — LdP* 4 (P — P*)(dM — dS) — SdP.

We shall make use of all these alternative expressions for dy
in our subsequent analysis.
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II. OpTiIMUM TARIFF AND MAXIMUM
REVENUE TARIFF

We shall first establish that e*, the elasticity of supply of exports
* * L.
by the rest of the world, defined as % %, must be positive at

the optimum tariff point.
First, note that dP*/dt < 0. Since
M =D, (P,y) — X,(P)= M(P,))

oM oM

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

oM m
8 AdM=— dP— —d [(P— P*) S
®) 5p 9P — 5 d [(P—P¥) 5]

m .
where A = (1 —m- m) >0. As t increases, constant P*

implies a rise in P and hence in S. Thus — %d[(P— P*) S]<0

oM . OM.,
and P dP <0 (smcc 3p IS the pure substitution term), imply-

ing dM < 0. Constant P*, 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 7 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* < 0. Unchanged P implies
a fall in P* as ¢ 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. Theresulting 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,

= . <
am = 0 according as dP < 0. Since S is arising function of P
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it also follows that dS—E 0 according as ¢* % 0 at the optimum
tariff point.

Thus, at the optimum tariff point (dy =0) dP* <0, dP=<0,
dM =0 and dS=0if e* = 0 which implies that the expression
for dy in (6’) must be positive. Since this is a clear contra-
diction with dy = 0, ¢* =< 0 is inconsistent with optimum tariff.

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

1. .
< =10 the presence of smuggling. Intheabsence of smuggling,

1 . . . .
t = = at the optimum tariff point. But, in general, the value

of ¢* 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.? In the special case where ¢*
is a monotonically increasing function of 7 or is a constant over
the relevant range, Johnson’s conclusion is valid, however. For,
suppose that the optimum tariff is greaser with smuggling than

without. If e* increases with 7, wall be smaller with smuggling

than without at the optimum tariff point. But, given that
1 . . .
1< with smuggling but ¢ = % 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 7. Obviously, the same conclusion holds if ¢* is a constant.
That the optimum tariff must be Jess 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 > 0 as ¢ increases.
Therefore d (P*tL) > Owhendy = 0. Tariffrevenue isincreasing
as 7 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

) R=P¥* (D3 — X, — S).
Setting dR/dt = 0, we get

dAM 1 d(1P*S)
* — * — .
(10) tP dr (l + e*) + P*M _—dt— = 0.

Since tariff is protective at the maximum revenue point®
* d[(P — P¥) S .
— (&gt_i) = — _[i—d—t_)_] must be negative. Hence, at the

maximum revenue point

aM i

(11) P+ (1 +?‘) +P*M >0
or,

(12) ‘< M

T dM 1\
77(“7)

since i < 0 at the maximum revenue point.® In the absence

of smuggling (S = 0), ¢ equals the R.H.S. expression in (12) at
the maximum revenue point. But that does nor necessarily
i.mply that the maximum revenue tariff rate with smuggling
is less than that without smuggling inasmuch as the values of”
. M . .
e*, M and v depend upon the points at which they are evaluated.
Evidently, the same conclusion holds for the small country case
where c¢* = oo since nothing can be specified a priori about

.. dM
whether the derivative ~j; increases or decreases as ¢ goes up.
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NOTES

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.

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

In other words (as in the traditional model without smuggling), the
so-called Metzler Paradox cannot hold at the optimum tariff point.
The error in Johnson’s proof seems to lie in his statcment: ‘Given
the less steep slope condition on PO’F relative to OCP, thetangency
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). Thatthe
tangency must lie to the right of C’C on PO’F in terms of Johnson’s
Figure 11 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).

Proof : The maximum revenue tariff is greater than the optimum
tariff. Hence dy < 0 at the maximum revenue point as ¢ increases.
Consider the expression for dy in (4). Since d(*P*L) = 0 at the

maximum revenue point, dP must be positive in order to produce
dy < 0.

Proof :
dM_ 3M dpP oM dy
dr = %P 'ar t oy ar-
We have proved that
dy dpP
ar < 0 and x> 0

‘at the maximum revenue point (see note 5). With

aM
a—y'>0andﬁ<0

(P‘-Tre substitution effect), this implies —~< 0at the maximum revenue
point,
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CHAPTER SEVEN

Impact of Alternative Government
Policies in an Open Economy

I. INTRODUCTION

The primary objective of the present paper is to extend the
ana'l)(sw. 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
fmd Fhe current account trade surplus. Though the ‘long-run’
implications! of these two types of wealth effects in an open
economy model have recently been investigated,? the ‘short run’
1mphcat‘10ns have remained unexplored so far.

fIn] this baper we shall make a distinction between a number
o e}ternatl_ve concepts of monetary and fiscal policies and shall
derfv!e th‘e Impact multipliers corresponding to these alternative
pohf:xe's: 1IN 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 Oppf)site is true under fixed exchanged rates. In
our model the. derivation of this unorthodox possibility depends
crucially 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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disposable income rather than tota.l natiox.lal ipcon}e. . Thus, our
analysis will also highlight some 1nteresting 1mphcatlons of the
alternative specifications of tpe demar}d funcq;).n fohr :quI}eY-
Finally, with perfect internatlonal'caPltal mobility the 1:5]‘1111;'
tion between c‘inside’ and ‘outside’ money creation wi bi
found to be highly significant under.ﬁxed exchange rates' v
to be of little significance under a ﬂexnblg exch:cmge rate regime.

We assume the home country to be ‘small’ so that forelgn
repercussions can be neglected.. The hom.e.country 1]s op?n in
that there is international trade in commodnhe§ as well as mtexi;
national capital movements. We postulate a simple framtfawor
with rigid prices, unemployed resources, and the absence of terms
of trade effects.

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

q9) Y=A(D,i, W)+ G+ X(r)—I(D,W,G,r)
@ M =L(i,4,W)

3 B=Xx(r)—I(D, W,Gr)+K(i)

“) dM =dM'+ dR(1 —5s)

6 dR =B

(%) G — T =dM'+ dV —sdR

@) dW =G —T+ X(r)—I(D, W,G,r)
(®) D=Y-T,

where

Y = national income

A = sum of private consumption and investment expenditure
D = disposable national 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 autonomous 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 methodological point should bz made clear at the outset.
In our model, we are equating values of flow variables (like, say,
G) withchanges 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 (1) 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 (4)® rather than national
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 domestic
spending (4) 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 bonds
as people usually like to hold an increase in their wezalth
in the form of various types of assets. One can reasonably
assume (denoting the partial derivative of 4 with respectto Das
Ap, etc) that 0S Ap=1,0=Ip =< 4p, /i =0, 4w =0,0= 1w
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SAp,(Xr—1)=0,0=I=1,L4=0,L; 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 7, 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 foreignloans
by assuming that the country is a zero net creditor to start with.?

We make the usual simplifying assumption that there is a 100
percent reserve banking system. Thus, in equation (4) we
write M, the change inthe quantity of money, as the sum of dM’,
the autonomous component of the money supply, and dR(1—s),
the nonsterilized part of the change in foreign exchange reserves. In
a fixed exchange rate system, under the assumption that people do
not 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 proceéds of additional government bonds, cannot
be used to finance the budget deficit. An amount sdR of those
proceeds must be keptidle by the government to sterilize reserve
gains. Therefore, the budget deficit (G—T) must be equal to
dM’, the autonomous change in money supply, plus (d¥—sdR),
the sales proceeds of additional government bonds that can be
used to finance the budget deficit.

Equation (7) defines di¥, 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 W is
that it consists of the stock of money and tonds held by the
private sector. What constitutes the proper 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.5®
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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’ operations which
merely affect the composition of assets.

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

(59 dR = dB
(6" dG —dT =dM' + dV — sdR
) dW =dG —dT 4 dXx —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 = (1—s)dR, dV = s dR.

(i) Bond-financed Budget Deficit: dG > 0,dT =dM’' =0,
dM = (1 —s) dR,dV =dG + sdR.

(iii} Money-financed Budget Deficit: dG > 0,dT =0, dM’
—dG, dM = dG + (1 — 5) dR, dV = sdR.
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(iv) Cpen Market Operations: dG =dT = 0,dM’' > 0,dM
= dM’ + (1 —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 money
supply, remains constant in both cases. Under flexible rates
this would impl!y a constant M. Under fixed exchange rates,
however, M changes (provided s # 1) 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 < Ap < 1, 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
(1), (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 Y, di and dr, given dG, dT and
dM’.  The reduced form system can be written as

ON1—dpL 1,  — A + Ki(Aw . Iw) —(X:. I)|[ dY
Ladp Li+ AiLsi—Ki{AwLa+Lw) O di
—Ip Ki(l + Iw) (Xr— 1) || ar

C]G(l —]G+Aw—lw)+dT(—AD+ID+IW ‘—AW)
=| dM’' — dG (Aw La+ Lw) + dT (dw La + Ly + LaAp) |
dG(Iw + Ig) — dT (Ip + Iw)

The determinant of the above system is

(10) Ay = (X; = I)[Li(1 — Ap) + Ai L4 — Ki{L 4(Aw + Ap)
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The multipliers corresponding to the four alternative (i) through
(iv) are, respectively,

(Xr —L)[Li(1 — Ap) + Ai La— K{La(Aw + Ap)
1 dY= -+ Lw (1 — Ap)}l
an ZG A
=1

dy _ (Xr —IDIL(1 + Aw) — Ai (Lw — L) >0
a2 dG A, <

(13) Zé’ — (Xr = D)[(L: —Ki)(1 +Azjw) + Ai(1 + La—Lw)] >0

dYy Xr—IrrAl_Kll"'A )]
(4 G=r= DA KA+ 40T 5 o,

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.” 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. A4; and K;, though non-zero, cannot affect anything.
Increase in G causes an increase in the demand for imports.
But the exchangs 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
since dG =dT and dX =dI.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 > L4 and |A4i(Lw — L4)| > | Li (1 + Aw)|.
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 Ly and/or L, being positive since with
Ly = L4 =0 the numerator in (11) is clearly smaller than that
in (12).° Moreover, with Ly and/or L4 being positive the
likelihood of this unorthodox possibility depends positively on
the value of K;. In the limiting case of K; - o0, 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 vis-a-vis balanced budget expansion.
The increase in wealth due to the budget deficit causes an
increase in the demand for money 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-u-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 Ly < 1.

Third, as K; - o0, dY/dG in (13) and (14) approach the same
value [(1 + Aw)/La(Aw 4+ Ap) + Lw (1 — Ap)]. This is due to
the fact that policy (iii) is essentially a combination of policies
(ii) and (iv). We havec already seen that dY/dG for policy (ii)
approaches zero as K; — co. Hence, it is quite understandable
that policy (iii) will have the same effect as policy (iv) as
K;— . Under flexible exchange rates with perfect capital
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mobility, a dollar increment in monzy 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. Fixep 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, diand dB where dG,dTand dM’ are the exogenous
policy parameters:

l—Adp+1Ip —AiKi(Aw — Iw) — Aw + 1w
(5| Ladp Li+ Ai Ly — Ki(Aw La+Lw) AwLa+Ly+s—1
'“‘ID Ki(l +Iw) - (l -+ ]W)

di dM' —dG (Aw La+ Lw)+dT (AwLa+Lw-+LaAp)

[ dy ] [dG (I — Iy + Aw — Ip)+dT (—Ap+Ip+1Iw—Aw)
dB dG (Iw + Ig) — dT(Ip + Iw)

The determinant of the system is

(16) Ay= — Ai[La(l + Iw) + Ip(1 + L4 — s — Lw)]
+ [Ki(1 —5) — Lil[(1 — Ap)(1 + Iw) + In(1 4+ 4w)] 2 0.

The sign of A, is, in general, indeterminate since (1 4+ L, — s
— Lw) can te positive or negative. With Ly = 0 and/or s = 0,
(I + La— s — Lw)and hence A, must be positive, however.

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

17 Z—£= Al—zl— Ai{la(l +Iw)+ (Ip —Ie)(1 +La—s— Ly)}

+ {Ki(1 =) — L}{(1 — Ap) (1 + Iw) + Up — I6) (1 + Aw)}]
20
< y
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(18) 2E = (= L+ Ki(1 —9HU — 1) (1 + 4w}

— Af(l — I6) (L — Lip) — (1 — ) (T + TN 20,

(19) A= L Lt K — (1~ 10) (1 + Aw)

—Ai{s(Ic + Iw) + (1 —Ig) (1 — Lw + La)}] 2_<_0’

v 1
@0) = [ A+ ] Z 0.

Note that even under the usual assumption of Ip < Ig,
contractionary balanced budget expansion is a possibility under
fixed exchange rates. With no sterilisation (s = 0). talanced
budget expansion must, however, be expansionary if /p = I¢
(a sufficient condition). The unit balanced budget multiplier
holds if Ig=0. As Y rises by dG = dT and D remains
constant, the public sector’s demand for imports goes up with
consequent coatractionary influence unless Iz =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, > 0 and both policies (i) and (ii) to be expansionary) policy
(ii) will be morc expansionary than policy (V) if and only if

@D A{—=Li+ Ki(1 = s)}{(1 + 4w) — (1 + Iw} (1 — 4p)}
—Ai{(s—1){Iw+1Ip)+(La—Lw)(1 —Ip)—La(l+1w)}
> 0.

Since — A4;{ } can te negative the above condition need not
necassarily 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 K; increases. In the limiting case
of Ki — oo, 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 = 1) the likelihood
of (21) being satisfied clearly increases. In the limiting case of
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Ki — o, (21) will definitely be satisfied since (1 4 4w) >
(1 +Iy) and (1 — Ip) > (1—Ap). 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;— o0, dY/dM’ tends to zero. This ex-
piains why the multipliers for policies (if)and (iii)approach the
same value {(1—7Ig) (1+Aw)}/{(1 —Ap) (1 +Iw)+Ip(1+4w)} > 0
under fixed rates with perfect capital mobility. Since policy
(iii) is a combination of policies (i) and (iv), and policy (iv)
b‘ecomes totally ineffective as K;—co, the effectiveness of policy
(iliy must approach that of policy (ii). Under perfect capital
mobility 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’
and ‘O.UtSide’ money creation is of great significance when there
1s a high degree of international capital mobility.

NOTES

In. 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.

For example, McKinnon and Oates (1966), McKinnon (1969).

We can allow the demand for money to depend upon (4+G) instead
of 4 without affecting the analysis of this paper provided (a) we
assume that in the background the government is always printing the
‘amount of money nceded to satisfy its own demand and (b) M is
redefined as the amount of money left for the private sector toabsorb.

4

W D
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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.

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

That this definition presupposes some kind of a ‘taxillusion’ is also
well-known. See, for example, McKinnon and Oates (1966, P. 16,
footnote 16) for more on this point.

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

The assumption that net capital inflow is zero tostart with is crucial
here. If net capital inflow is initially non-zero, it will continueto be
non-zero with its associated wealth effectand the multiplier will not
be unity under balanced budget expansion.

If demand for money is made a function of Y instead of 4 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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