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1. Introduction'
 

In this paper we attempt to estimate the trade effects
 

of a fifty-pev cent tariff preference extended by developed
 

countries to all less developed countries. It should be
 

recognized at the outset that any such estimate is subject
 

to a wide margin of error. Given the state of our ignorance,
 

however, estimates of the range of probable outcomes are useful,
 

even if the upper and lower points'of the range dffer by a
 

factor of, say, four.
 

The remsons for the large margin of error can be briefly
 

sketched. In addition to the usual problems encountered in 

estimating the effects of most-favored-nation (FN) tariff
 

cuts, there are several special problems involved in the
 

preoent attempt. First, since the tariff cut is preferential,
 

we have to be concerned not merely with the displacement of 

domestic production by imports, but also with the substitution
 

of one group of imports for another. Ve know even less about 

elasticities ol substitution between different classes of
 

,imports than we do about import demand elasticities. Second,
 

export supply elasticities are probably lower for less developed
 

countries than for developed countries. The trade effects of 

tariff cuts become more sensitive to the precise value of 

supply elasticities as these elasticities become smaller. 

Investigators studying the effects of LYN tarilf cuts (on 

':The author would like to thank Carmella Uliman for her
 
very competent research assistance and Sherman Robinson for
 
doing the programming. Part of the computer time for this
 
project was made available through the facilities of the
 
Computer Science Center of the University of Maryland,
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trade in manufactured goods) have frequently assumed (long-run)
 

supply curves to be perfectly elastic, an assumption which causes
 

little error if supply elasticities are high relative to demand 

elasticities. Such an assumption would be dangerous in the case 

of LDC exports. Thirdly, in underdeveloped countries, shilts 

(due to changes in technology, management, or
i.n supply curves 


government policies) are probably more important than they are
 

in developed countries.
 

i have found no satisfactory solutions to these problems.
 

Although I have developed a model which incorporates the
 

substitution among different classes of imports as well as the 

subst;itution betwsen imports and domestic production, I have
 

that the values assumed for the various elasticities
to icimit 

of substitution aro only very loosely grounded in empirical
 

investigation. Furthermore, I have no empirical information
 

on supply elasticities in less developed countries and can 

do no more than illustrate the it:.plicatiorsof arbitrary assump­

tions. Finally, i can say nothing about the likely effects of 

preferences on shifts in the supply curves of LDC exports. 

a brief look atIn section II of this paper, ve present 

tue trade flows (in 1965) likely to be affected by a preference 

scheme, Section HI is by far the longest section of the paper;
 

it contains a theoretical discussion oV the model employed to
 

estimate the offects of trade preferences, a justification for 

our selection. of particular values of the elasticity of sub­

stitution, and a sensitivity analysis of the model. The
 



special case of nonferrous metals is discussed in section IV
 

and our numerical estimates of the effects of a 50-per cent
 

tariff preference are presentel in section V. 
Finally, there
 

is a data appendlx0
 

Parts of this paper are quite theoretical and will not be
 

of interest to readers who merely want to ' 
ow what the likely
 

effects of preferences will be. 
 I will offer this guide to
 

the hurried reader. 
Section II is short and essential. In
 

section III, the heart of the analysis is contained in sections
 

A, B, C, F, and H. Sections.D, E, G, I, and J are theoretical
 

qualifications on the analysis. 
 I'm afraid that even the central 

sections (A, B, C, Y, and H) will be pretty tough going for non­

economist readers; consequently I have added a section K which
 

summarizes the absolutely essential points which the reader
 

must have in mind when he reads the empirical results in
 

section V. The section on nonferrous metals (section IV) is
 

full of numbers but should not be difficult to understand.
 

II. A Brief Look at the Trade Flows 

The f.o.b. value of all imports by the developed countries 

from less developed countries was $25.6 billion in 1965.1 

According to the UNCTAD dofinition of manufactures and semi­

manufactures, developed country imports of these products were
 

THal B. Lary: Imports of Labor-Intensive Manufactures from
Less Developed Countries RW'? ,±7 0UN or1i1NE.7 YM")p. 4J-17-(i -­
anuscript). . were $8
Tta_'L--exports around billion higher

(see UNCTAD Document TD/B/Co2!30/Add.l, 22 June 1067, p,- 61). 
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$7.38 billion, valued cji.f. (see Table 1). Of that 7.38 

billion, 1,7 billion is petroleum products, which would probably 

not be included in a preference scheme. Another .678 billion is 

in processed agriculture, an area which might be included in a 

preference scheme and therefore needs investigation, but which 

has been oinitted from the present study. There remains about 

5 bill1Lon in products which will be included in this paper. 

1.8 billion of that Js in nonferrous metals, which because 

of the very large flows of trade in individual items and because 

of the distingulshing foatures of these products (notably tho 

high degreo of product standaraization) will be treated in a 

separate section (section IV). The remaining 3.16 billion 

will be an:aly.ed with a model which wve shall develop in section 

ZnI. 

The present study includes imports of 2096 million out of 

the 3160 million in Table 1; in nonferrous metals we include 

1506 million out of 1802 million. The reasons for the dis­

crepancies are, first, our omission of importing countries 

other than the U.S., the U.K., the E.E.C., and Japan and 

second, our o-mission of certain products because either tariff 

or import data vore not -:vailable on a four-digit SITC level. 

An iden of to e share of the U.S., the U.K., the E.E.C., 

and japan in to,al developed country imports from LDC's can 

be obtained from 3O~le data on the imports of labor-intensive 

manufactur; (see Table 2). These data differ from ours in
 

being Tob instead of cif and in being labor-intensive manu­

factureS (as defined by Lary) instead of the UNCTAD definition
 

http:an:aly.ed


Table 1. Imports of Manufactures and Semi-Uanufactures
 

by Developed Countries from Less Developed Countries, 1965
 

(thousands of U.S. dollars, imports valued o.i.f.)
 

1. Total manufactures and eemi-manufaotures 
 7380
 

2. Processed agriculture (in SXTC 0 and 1) 


3. Manufacturedpetroleum products (in SITC 3) 
 1740
 

4. Nonforrous metals (SITC 68) 
 1802
 

5. Total, less items 2, 3, and 4 above 
 3160
 

Note: 	 The UNCTAD list of items regarded as manufactures and semi­

manufactures has been used. 
The list is contained in
 

Document TD/B/C.2/3, 2 July 1965.
 

Pource for the above figures: UNCTAD Document TD/12/Supp.2,
 

13 October 1967, p.2 and Table 1.
 

678 



Table 2. Imports of Labor-Intensive Manufactures
 

from Less Developed Countries, by Importing Country, 1965
 

(thousands of U.S. dollars, imports valued f.o.b.)
 

Importing Country
 

U.S. 1010
 

U.. 429
 

E.E.C. 580
 

Japan 66
 

Total of above 2085
 

Total of Developed Countries 2427
 

Source: Hal B. Lary, op.cit.,pp 4-21 (in manuscript).
 

Note: Labor-.ntensive manufactures are defined by Lary in hik.
 

book. Petroleum products and nonferrous metals are
 

excluded but certain processed agricultural items are
 

included.
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of manufactures. 
The point of Table 2 is that the four listed
 

developed areas account for 85% of the imports of labor-intensive
 

manufactures from LDC's. Probably they account for a similar
 

percentage of the 3.16 billion of manufactures in Table 1.
 

To round out the picture of LDC manufactured exports,
 

mention should be made of the 2022 million (f.o.b.) og LDC
 

exports to other LDC's, of which 1761 million corresponds
 

(approximately) to the 3160 million of Table 1 and the
 

remaining 261 million is nonferrous metals.2
 

III. The Model
 

A. Introduction
 

In order to predict the effects of tariff discrimination,
 

as well as 
to understand other phenomena in international trade,
 

it is important to relax the assumption, frequently made in
 

partial equilibrium models of international trade, that imports
 

and domestic consumption are one homogeneous commodity. While
 

the homogeneous good assmnption is not universal, I think it
 

is fair to say it is the normal assumption in empirical work. 

For example, this assumption is employed by Balassa3 when he
 

derives his formula for expressing the import demand elasticity 

in terms of domestic supply and demand elasticities and market
 

shares (of imports and domestic production). (Balassa is,
 

however, quite aware of the lack of realism of this assumption;
 

2These figures are from UNCTAD Document TD/B/C.2/30/Add6I,
 
22 june 1967, p. 61.
 

3Bela Balassa, Trade Liberalization among Industrial 
Countries (New York: McGraw-Hill, f9) ;P. 59. 



in one place, he makes allowance for product differentiation
 

by adjusting the market shares. See pp. 189-190 in Trade
 

Liberalization among Industrial Countriest)
 

When the price of an imported good declines, imports expand
 

but the increase is limited by two factors:* (a) the decline in
 

price of the domestically produced good, and (b) the limited
 

substitutability (if in fact imports and the domestic product
 

are not identical in the eyes of consumers) between imports
 

and domestic production, Models which rely on the homogeneous
 

good assumption direct our att6tion to the supply elasticity
 

pf domostic production. And if we decide that this elasticity
 

is very high then we can see no reason why a small docl*.no in
 

the import price should not lead to imports taking over a large 

shlzao of the domestic market. Yet this does not seem in accord 

with our observations of the behavior of imports. 

We shall now develop a model which explicitly considers the
 

degree of product differentiation, or the elasticity of substitution
 

between different goods. We shall first consider a two-good
 

model, in which there is substitution between imports and domestic
 

production. Later we shall introduce a third good,. to allow for
 

substitution between different sources of imports.
 

B, rTIvi Two-Good Case 

All oz our models start from the Slutsky equation, which 

in the case of two goods is as follows:
4 

ceaderson and Quandt, Dlicroeconomic Theory, p'. 26, give
 

the Siutsky equation in this Trm: 

I( )prices~~ _ coqt -(~)4 -const. 

http:docl*.no
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n, - h2s12 +hl.Al 

where n, - the elasticity og demand for good 1 (a positive 
number) 

4 (Cont.) We shall convert this into elasticity form,
I define the price elasticities to be positive. We set all

prices equal to 1 initially.
 

I Pi (bl , qlj p 

"nl ,"- -1
 

where nI is the ordinary price elasticity of demand and nl

is the compensated elasticity.
 

j a, +( *q1 q1
 
qd )I
 

n- ; I + u1 • h i 

Now we can show that, if P1 changes while P2 remains 
constant, nl h2s12" 

We have - ql 

a(ql/q2.) P_,/P2.and s 12 -_4(Pl/P-) q1 /q2
 

Hence 2 '(ql/q2 ) 4Pl
 
al aql 4,(Pl/P2)
 

If P2 is constant, the term apl/a(pl/p2) equals 1.
 

.q2 
s12 .q1'qq2
R, (q2 )2 

http:h2s12+hl.Al
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a the elasticity of substitution between good 1 
and good 2 (a positive number). (This elasticity 
is explained in footnote 5 below.) 

[LI - the income elasticity for good 1 (usually positive). 

hll 2 - the shares of goods 1 and 2 in consumiption. 
(hl+h2-1). 

In this two-good model, we shall be considering two goods,
 

M (imports) and Y (domestic production). Their prices are RM
 

and P and the elasticities in the Slutsky equation are
 

1m, ny, amp, Py, and smy, and the markot shares are hm and hyi.
 

We shall express percentage changes in M nnd P by small letters:
 

L6PPAP6 AY
 
Vmi=Z.py, - . M,y
 

Pil P p M Y
 

The Slutsky equation in this new notation is:
 

amI hySmy+hp
P
 

Now nM is the percentage change in 4Vantity divided by the
 

percentage change in price, or
 

11M (We write -pm to make nm a positive number.)
 

m


-pm
 

(Cont.) Now the increa-se in expenditure on one product, is
 
equal to the decline in expenditure on the other. Since both
 
prices are 1 initially, 4q2/aq, - -1.
 

Thus s12 12+ql
 
lq2 h2
 

Hence = h2s 120
nI 


and nI - h2S12+ulhl, which is the formula in the text, 
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Thus the Slutsky equation can be re-written:
 

m -pmhySmy PmhmPM
 

'(Houristic note: 
 If P. declines, .. a positive numuber.
pm is 

The increase in imports, m, is composed of a positive sub­

stitution effect and a positive income effecto)
 

This equation, expressing the change in imports as a
 
function of a change in Pm, assumes that P 
has remnined
 

constant. 
Py is likely to fall, however, as a result of the
 

increased volume of imports,
 

If. YPchanges, the effect on M can be expressed as follows:
 

m M +pyhySmy - pyl~m
 
(Peuristic note: A negative py reduces m through a sub­

stitution effect and increases it through an income effect.)
 

Adding together the effects of changes in P. and PyO
 

we have:
 

m =-Pmhysmy - pmhnl + pyhySmy - pyhylm 

Now this equation needs to be modified because it 
assumes
 
that all of consumption is divided between M and Y, whereas
 

the situation we have in mind is that M and Y are two varieties
 
of a product (say shoes) which is itself only a small share of
 

total consumption. In modifying the equation, we need to intro­

duce some additional notation.
 

HMPHY - the shares oX M and Y in total consumption.
 

Ho = the share of all other products in total 
consumption. (H,+ 1),
+H0 


hmhy = 
these now refer to the shares of M and Y in
 
the consumption of shoes. (h.-hy . 1).
 



a =the elasticity of substitution between shoes 
and all other goods. 

= the percentage change in the price of shoes.It is a weighted average of P ande pyo
specifically p' hi-a~n+hypv o Since vie shall 
assume that the price of all other products is 
unch.nged, p' also represents the relative 
change in the price of shoes.)
 

The equation can now be written:
 

m M -PmhySMy - PmrnI1i + PyhySmy PylPyIm - p":CHOO 

in the income effect "terms, h. and hY have been changed to 

17 to Hy. For individual commodities, Urn and R are so 

small that we can safely ignore the income effect terms. 

They will be dropped from the equation. 

We have added a term -p-H:11o0, which represents the
 

substitution of shoes for all other products. 
We are 

assuii:ing that the two types of shoes have the same elas­

ticit;y of subs1titution against all other products. 

There is an equation for y analagous to the equation for
 

m., The two are as follows: 5
 

m . -Pmhysmy - p.Hoo + pyhysmy (1) 

Y -pyhmsmy - p*'1oO + Pmhmsmy (2) 

Some readers are probably not familiar with the concept 
of o,.sticity of substitution. s the elasticity ol substitution
b -:twcon imports and domoestic. production, indicates the percentage

h in the ratio VY resulting from a 1% change in the ratio
n/PYO Nou if-P--stays const'vnt, Pzj, the percontage change inPTo. -ifiasures the percentage change in the ratio / Consider 

n Im~npJlo. %_ Pm faJ.l by 10% (Prm = -. 10), and Stay is 5, then
/Y. will rise by 50%. Xf initially M/Y20/0=.25, then M/Y will

ri;r to .375, which implies that 1=28 and Y=72i 

Now it can be shown that the percentage increase in biis 
--A)hYsmvo .Inthe above example, we have (.10) (.80) (5) - 407.

lncroaling 20 by 40% gives 28, as above. 

http:M/Y20/0=.25
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These are the two demand equationS. Let us suppose
 

that the price changes-are brought about by a tariff cut.
 

Wu can then write equations for the price changes in terms
 

of supply elasticities
 

PM A t + M3 
1+t (1+00e
 

py (4)
ey
 

The second equation follows immediately from the
 

definition o the supply elasticity (ey-r/Py)° The first
 

can be explained with the aid of a graph (see Fig. 1).
 

Import PL represents the initial 
Supply m 
Curve import price, PlX the priceQ~a 

Price received by exporters, and 
I -P 1 
is the initial tariff.
Pm
 

Import 2 
Demand P and represent the 

Wn x
Curve 

situation after the tariff 

FIGO I Quantity cut. The change in the tariff
 

equals the reduction in the import price plus the rise in export
 

price.
 

APm + AP= -At (5)
 

5(Cont.)low if both Pm and Py change, it is permissible to 
consider their effects separately. The percentage increase in
 
M resulting from a decline in Pm is (-p>)hYsmY and the percentage 
increase in MAresultinvg from a rise in Py±1s (Py)hysly. [See 
equation (1).] if phj=py, the t o expressions TAn2l" cancel and M 
dill be unchanged. This is the same answer vie get Lv:In we 
multiply smy by the change in Pm/Py:. if pm-Py, Pm,/Py is unchanged, 
and so, therefore, is M/Y.
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,-LAP, 
1l 

and -At 
1 

are positive numbers.) 
1 

Vie arbitrarily set 

S1 P, so P, P (1..t) +t. We divide equation (5) through 

by P1. 

AM 
 -At; 

+_ At 

P, + P 
l+t +t 

Pm=..PM At +P+
l+t 

Now PX Hence: 
em At MPr' + ___ _ 

l.1t (l+t) m 

We substitute the supply equations (3) and (4) into the 

demand equations (1) and (2). Agter some algebraic manipulation
 

(which will not interest most readers), we obtain the following:6
 

allm + al2Y WI 

a2 1 m + a 2 2 y W2 

where the a s and the W's can all be expressed in terms of the 

parameters Smy, 0, the his, the els, and the tariff changes.
 

With two equations we can solve for the two unknowns m and yd 

6For interested readers, the 'coefficients are as follows:.
 
hysmy+hulinoo(l+t)em
+ 

h s -hyROG 
a 1 2 _Ymy Y 

e
 



C. The Estinatlon of the Parameters 

In using the equations we have just derived, we can
 

assume that m is known and let one of the weitems which have 
called paramters be an unknown. 
(We shall let the unknown
 

parameter be either smy or oy.) 
 We shall in effect assume that
 

m is known by assuming that we know the elasticity of impox:t 
demand and the size of the tariff cut (eig. a At/(l+t) of -.1O
 

and an elasticity of 4 determines m at 
40)6 iollowing Balassa,
 

who has reviewed the literature on this subject, we shall assume
 

the U.S. elasticities are 4.12 for finished manufactur'es and 1.63
 

for semi-manufactures.
 

Finished manufactures. The hm and h. 
can in principle be
 

calculated for each commodity. Let us suppose that hm for the
 
finished manufactured commodity we are considering (we'll call 

it shoes) Is 0.20. The elasticity of substitution, a, between 

shoes and all other commodities will be assumed to be 0.5, He,
 

the share of all other products in total consimption, will be
 

assumed to be .99. 
Hoa, which for practical purposed is the 

same as a, is the elasticity of demand for shoes. 

Given these assumed values, me can calculate paird of 

values of Smy and ey which will be compatible with the 

elasticity of import demand of 4.12. Table 3 gives some 

6 (Cont.) 

a2 1 = hmsmy-hm.%o 

O.+t)em
 

hmsmy+hYRoo
a22 1 + 

W1 l %hmSmy+hmHoo)
1 +t 
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Table 3. Alternative Estimates of the Elasticity of
 

Substitution (Smy) betweon imports and Competing
 

Domestic Production -- Finishod iMianufactures
 

(The elasticity of import demand is assumod to be 4.12.)
 

Values of ray If ey equals 

HOo hm hy 1.0 2.0 4.0 

.5 .0 .-0 11.91 7.59 6.16 5.03 

.2 .20 .80 26.93 9.04 6.59 5.10 

.6 .25 .75 23.96 9.71 7.08 5.32 
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examples of acceptable pairs of sm and ey. Two such pairs 

are (ey 2 .0, smy=7.59) and(ey=4.0, srfty= 6 .16).
 

We really don't have a very precise idea of what ey might
 

be, But for finished manufactures, there is good reason to
 

think it is large. And as long as e is large, it turns out
 

thai; smy is not very sensitive to its precise value. For
 

example, in the case we are considering, if ey varies between
 

2.0 and infinity, amy must lie Latween 7.59 and 5.03. As
 

will become clear in subsequent sections of this paper, Smy
 

is the crucial variable for determining the trade effects of
 

tariff preferences.
 

We have explained how one could derive estimates of Smy
 

for a single commodity if its elasticity of import demand
 

were known. In fact, we don't have estimates of import demand
 

elasticities for individual commodities, but only for broad
 

aggregates--finished manufactures and semi-manufactures.
 

We shall make the assumption that Smy is the same for
 

all Tinished manufactured conmtodities. To estimate this
 

co1mon Smy , we need the average hm for finished manufactures.
 

I have calculated the average b (weighted by imports) to be
 

.201 (methods are given in the Data Appendix). Thus the
 

example we have been considering contains the appropriate
 

numbers for the average of finished manufactures. We shall
 

pick ey.4.0, which gives smy=6.16. Table 3 shows hWv our
 

estimated smy would:be altered if the underlying parameters
 

were changed.
 

http:smy=6.16
http:srfty=6.16
http:smy=7.59


Semi-1Manuactures. 
In principle we could Tollow the same
 
procdure in semi-manufactures as we did in fiinished anufactu cs-­

pick an ey and derive the say compatible with the o and Balassa's 
figure for the import demand elasticity, which is 1.3 Yor semi­

manufactures. 1 did not follow this procedure because in the 

case of semi-manufactures the value of amy is very sensitive to
 

the assumod value of eye
 

Instead I simply assumed that Smy for semi-finished is the
 
same as for iinished manufactures, namely 6.1G. i.s
I think this 


an underestimate, since semi-manufactures are more standardized
 

than finished manufactures, but this procedure provides a
 
reasonable minimum estimate of smyo 
 I can see no way of picking
 

another number without being completely arbitrary.
 

With Smy=ol 6 , na;ia
assuming o, the elasticity of substitution
 
between the commodity in question and all other comimodities, to
 

be 0°2, and employing Balassa's figure of 1.63 for the import
 

demand elasticity, and using the fact that the average hm for
 

semi-manufactures was calculated (see Data Appendix) to be 
.27,
 

we can derive the implied ey. This turns out to be .59, which
 

seems to be a reasonable value for ey. 
 Alternative assumptions
 

about hm and a lead to different values of ey, as shown in 

Table 4.
 

In the case of one semi-manufactured product, nonferrous 

motals, we adopted the homogeneous product assumption because
 

it seemed to fit the nature of the co.mmodity. This productp
 

which forms a substantial fraction of LDC exports of manufactures
 

and semi-manufactures, will be treated in a separate section.
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Table 4. Alternative Estimates ol the Elasticity of
 

Supply of Domestic Production (e ) -- Semi-


Finished Manufactures
 

(The elasticity of import demand is assumed to be 1.63)
 

Hoc h h y smy Values of y 

.2 .27 .73 6.16 .590 

.1 .27 .73 6.16 .765 

.2 .22 .78 6.16 .382 
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Parameters fo" other countries. The parameters assumed 

for the developed countries other than the U.S. are given in 

the table below. The values assumed for the U.S. are listed 

for comparison. 

U.S. E.E.C., U.K,,_and Japan 

Semi-Manurc tures 

s12 6.16 4.0 

e2 -e 3 re 4 1.5 1.5 

05 .59 .30 

Finished Vanufacturos 

112 6.16 4.0 

2 -e 3 e 4 6.0 6.0 

e 4.0 2.0 

InformaO.on on the shares of imports in domestic consumption 

for the B.E.C., U.K., and Japan are not available on a systematic 

basis. The United States has undertaken a considerable statistical 

effort in this field rhich vie have been able to employ, but the 

other developed countries have yet to do the basic statistical 

wo;:k. As a substitute proceduee, I tried estimating the import 

share Tor SXO groups for each of the other areas by assuming 
t.t do~estic consuraption of each article bore the same relation 

to GNP in each area, That is, if textile consumption in the U.S. 

wer1e x ;xYies as large as U.S. GNP, the same relationship would 

ho.,d in "he U.IC. Since imports of t xtiles by the U.K. are 

known, "the iport-consumption ratio could be calculated. This 

procedure had to be abandoned, because in a large fraction oi' 

http:InformaO.on


the cases (I believe nearly half) the estimated consumption
 

turned out to be smaller than imports. I'm inclined to believe
 

that the maln reason the technique breaks down is that the import
 

categories of the United States are not fully comparable with
 

those of other countries. Of course there are in addition
 

differences in consumption patterns among industrial countries,
 

but I think that these differences are insufficient to account 

for the failure to obtain reasonable values for the import shares. 

In the absence of any other information, I followed Balassa
 

in assuming the import-consumption ratios to be .40 for the
 

United Kingdom and .333 for the Common Market and Japan. These
 

were assumed to be the same for all commodities.
 

These import shares, together with the values given earlier,
 

imply the following import demand elasticities:
 

Finished Semi-Finished 

U.K. 1.85 .76 

EE.CE. and Japan 2.11 .94 

D. Compatibility of Our Estimates of ti~e Elasticity
 

'of Substitution with Econometric Estimates in the Literature
 

We have decided to use Smy=6. 16 for both finished and semi­

finished manufactures. Actually our reasoning could be used in
 

support of the contention that Smy is even higher for semi-finished
 

manufactures and hence the weighted average for tll manufactures
 

would be above 6.16. Since there is no reason to suppose that
 

s1 2 , the elasticity of substitution between imports from two
 

different sources, is any smaller than sMY, we have assumed
 

s12 to be 6.16 also.
 

http:Smy=6.16
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Yet the available oconometric estimates of s12 are 

generally below 6.16. Table 5 gives some recent estimates of
 

the average elasticity of substitution between alternative
 

sources of imports for all manufactures for the major industrial
 

countries.
 

The incompatibility, however, is only apparent, The 

estimates given in the table are for all manufactures together. 

But we are interested in elasticities for cormodities on quite 

a disaggregated level (4-digit SXTC). Because there is a 

substantial downward aggregation bias, an el2 of 6-16 on the 

4-digit SITC level is compatible with a considerably lower 

elasticity for all manu:factures. 

The .aggregation bias can be explained most easily with
 

an example, which we shall take, with minor modification, from
 

MacDougallo7 Consider the substitution between American and 

British exports in third markets. Assume for expositional
 

,convenience that the combined exports of the tiwo countries 

are constant. There are only two products: Britain exports
 

99 yards of cloth and I radio, while the U.S. exports 99 radios
 

and I yard of cloth. Suppose both British prices fall by 1%, 

and that s12 for each product separately is 6. What happe;nS
 

to the volume index of British exports? it increases very 

little because cloth expo'..ts rise only from 99 to 99.06 (the
 

ratio of British to American exports rises by 6%, from 99/1
 

7G. D. At MacDougall, "British and American Ixports: A
 

Study Suggested by tbe Theory of Comparative Costs, Part I1," 

Economic Journal, Vole 62, No. 247 (Septomber, 1952), p. 493 

and Appendix C. 
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Table 5 Elasticities of Substitution between Imports
 

from Alternative Sources of Supply, All Manufactures, Averages
 

for Major Industrial Countries
 

Adjustment
 
Author Period Elasticity
 

(third set of equations)-.
 Junz & Rhomberg 4 yrs/ 	 5.5 

1965 	 4 yrs 1/l 3.0 (second set of equationuO2./
 

2 yrs. , 3.3 (third set of equatlions)
 
2 yrs.2/ 1.9 (second set of equations)
 

Krelnin, 1967 2 yrs._/ 	 2.6
 

1. 	These estimates are based on changes occurring between periods
 

whoso midpoints are about 4 years apart.
 

2. 	These estimates are based on changes occurring between periods
 

whose midpoints are 2 years apart.
 

3. There is 	a difference in specification between the second and
 

third set of 	equations in the Junz and Rhomberg article.
 

Sources: H.B. Junz and R.R. sthomberg, "Prices and Export
 

fLIFPerformance of Industrial Countries, 1953-63," 


SF__aff Papers, July 1965, pp. 224-271; Mordechai
 

B. Xreinin,, "Price Elasticities in Interinational 

Trade," Reviow of Economics and Statistics, vol. 49 

no.*4 (Nov. 1967), pp. 510-516. 
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to 99o03/0.94). British radio exports rise from 1 to 1.06,
 

but since cloth dominates British exports, the export volume 

index rises by only 0.12%. 

What happens to the iolume index of U.S. exports? It 

decreases very little because radios dominate U.S. exports and
 

they decline very little Thus the rato-of the two volume
 

indexes changea very little, and the elasticity of substitution
 

for aggregate exports Is much smaller than 6, the elasticity
 

for each product,
 

The relationship between the elasticity of substitution 

f r aggregate oxports (S) and the elasticity for each product
 

(s) can be expressed with MacDougall's foinula:
 

S's ±V-'+ I 

Where 

Va, Vb Value of American (a) and British (b) exports. 

A, B - proportion of market (in terms of quantity) held
 
by American (A) and British (B) exports.
 

The term in brackets is called the indexof Similarity of 

Exports. if the pattern of exports is identical in the two 

countries the index is unity; if the patterns are completely 

different, it Is zero. The derivation of this formula is given 

in MacDougall's AppendiLx C. 

1 am not prepared to make any estimates of the probable
 

magnitude of the downward aggregation bias. Therefore I
 

http:99o03/0.94


cannot use the Junz and Rhomberg figures to make estimates
 

of s12 at the 4-digit level. Tho purpose of this section 
has
 

been iuerely to show that the Junz and Rhomberg figures are
 

not necessarilz inconsistent with our assuined s12 of 6.1G.
 

E. Digression on Effective Protection
 

We shall be using nominal tariff rates instead of effective
 

rates to estimate the effects of tariff preferences. In view
 

Of all of the attention that has recently been focused on
 

effective rates, our use of nomiaal rates may seem to be a
 

serious shortcomin. of the study. 
However, the calculation
 

of effective protective rates Is less important for our study
 

than for certain other studies. Preferences will probably
 

have only a limited impact on product prices in the developed
 

countries. This is partly because of the small share of LDC
 

products in developed country markets. 
But it is also because
 

we are dealing with differentiated productS., 
In a differentiated
 

product market, the price of the LDC article in the developed
 

country may fall by the full extent of the tariff cut, but
 

the weighted average of product prices 
will hardly change,
 

This has important implications for effective protection.
 

It means, for example, that a preference on leather will not
 

have much effect on the effective rate of protection for shoes.
 

If we can ignore the changes in the leather tariff in
 

analyzing the effects of a preference scheme on shoes, then it
 

is 
no longer necessary to calculate effective rates of protection;
 

the impact of tariff changes can then Le correctly analyzed with
 

the nominal tariff rate.
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Lot us see why this is so. Effective protection theory
 

says that the response of domestic prqducors to a tarif change
 

ir given by the porcentage change in the price of value added
 

(p)O -multipliedby the elasticity of supply of value added (OV),
 

or (pv-) (ev). Effective protection theory assumes that inputs
 

arc available in perfectly elastic supply; on this assumption
 

the olasticity of Supply of the product (er) equals ev/v, whore
 

v is the value added share.
 

If input tariffs (and hence input prices) do not chango,
 

Pv equals tho porcentage change in the product price (p) divided
 

by v. Thus we can replace
 

(pv)(Ov) by (P)(e v ) or p(oy) 

Since vte don't have to deal wilth the price of value added, we 

don't have to calculate effective rates of protrctlon. 

There are certainly some products for which it is very 

important to know the tariff structure in order to predict the 

effel"s of preferences. These would be commodities for which 

the input prices in the developed countries vould be significantly 

a-ffected by a preference scheme; such commodities would tend to 

be ho: og.eneous products or products in which the LDC's have a 

substantial share in developed country markets. Both these 

.e.scrJ.ptions fit nonferrous metals and in the section on them 

,Je do look at tariffs oft inputs. In all other commodities vie 

have ignored the tariff str-ucture.
 

'See D. Balassa, "Tariff Protection in the Xndustrial 
Coutries: An Evaluation," Journal of Political Economz 
Vol0 73, No. 6 (Dec. 1965), pp.-573:-971 
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F. The Three-Good Case
 

In order to employ our model to predict the effects of
 

trade preferences, we need to include at least three goods-­

imports from the preference-receiving countries (Ml), imports
 

from other countries (M2), and domestic production (M3 ). The
 
extension from two to three goods is .quitestraightforward.
 

The demand equations are as follows.
 

m- Pl(h 2s12+h 3s13) -. *(H6o)P2h2s12+P3h3si3
 

2 
 -P2 (hls12 +h3s23 ) - P:(Ho)+plhls l2+p3 h3s2 3
 

1113 m -P3 (hls 13 +h2
 s2 3 ) - P*(Hoa)+plhlS1 3 +P2h
 2 s2 3
 

The supply equations are:
 

SAt mI M2 m3
 - - + P2 P3­
l+t (l+t)e I 
 e2 e3 

And by substituting the supply equations into the 

demand equations to eliminate the p~s, we obtain this set 

of equations: 9 

allm I + al2m 2 + al3rm3 W1
 

a21m I 
+ a22m2 + a23m3 W2
 

a3 1m1 + a32m2 + a3 3m3 = 3
 

As before, we can solve these three equations for ml, m2, and m3 ,
 

9The coefficients are:
 

all - I + Dl+hl(Ho) where Dl=h2sl2+h3sl3
 

(1+t)eI
 

a22 - I + D2+h2(HoI2a'
(l+t)e2
 

a33 A I + D3 +h3(%oc) D3 =hs13+h2s2 3
 
(1+t)e 3
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G. Comparison with Other Mlodels 
i0
 

It is interesting to compare ,our model with the Dutch
 

model of trade liberalization. I The model has been employed by
 

others, including L. B. Krause in his recent book on European
 

economic integration,12
 

9 (Conto)
 

21 	 -h112 a 2 h2012 a13 " ­

(l+t)e 1 e2 e3
 

-hh11 3 -h2 2 3 	 h3§23
 

a3 __ _. = -	 .a32 a2 3 
(1+t)e I e2 e3 

where ii - sij'-H 0o 

t 	 AtS
WE --- LDl+h 1(K0o)] W 2- t ' (hl.§12 ) W~ .. (h3.013)1+t 	 1+t '1+t 

10This section is not intended for lay readers.
 

llThis model has been presented in several publications 
o2 P. J., Verdoorno The one I employed is "The Intra-Bloc 
Trade of Bcnelu=" pp. 291-329 in E. A. G. Robinson, ed., 
The EC:ono ic Consequences of the Size ol _Nations (New York, 

-le Dutch model-has aE5fbly presented 
and analyzed in L. H. Janssen, Free Trade. PIrotection and 
Custo-r,. Unions (Leiden, 1961). 

12Lawrence B. K{rause, European Economic integration and
 
the United States (Washington: The Brookings Xnstitution,
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Verdoorn deals as we do with the market for a particular 

commodity. I~e also assumes all supply curves to be flato 
Thus when a country reduces tariffs on M1 (the imports of a
 
partner in a customs union) while retaining the tarifT on
 
nonmember imports (,'
2), P1 
is the only price which changes.
 
The elasticity of demand resulting from such a tariff change
 

can be expressed as foleows:
 

el - ql.E+q2o 

where el 
- the elasticity of demand for H1
 

E -the import elasticity of demand
 

0 -the 
elasticity of substitution between M1 
and M2
 
qljq2 - the shares of l1 and M2 
in total imports,


(q1+q2--1)
r 

(Verdoorn treated el, E, and 0 as negative numbers. 
 1 have
 
treated them here as positive numbers.)
 

Since el - ml/(_pl), we can write 

m, -plq!E - plq 2 P° 
 (5)
 
Verdoorn thought of this equation in this way: 
 I! increases
 
along with all imports (note that plql is the weighted average
 
reductioi 
in the price of all importa), and 
1, also increases
 
by being substituted for M2. 
Verdoorn assumed that Z 
- .5 and
 

2.O 

We shall try to reconcile the Dutch model with our own0
 
h1erever possible, we shall use the same notation in the two 

models. First, let us see how our model looks when we assumie, 
with Verdoorn, that all supply curves are flat. Our demand 

equation becomes 

ml- -Pl(h 2 Sl 2 +h 3ss 3 ) - p:(Hoc).- (6)
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(.Je are ignoring income effects because (l-I-o ) is assumxed to 

be negligible.) We can immediately see a certain similarity 

betveen the two models, mI and Pl have the same meaning in 

both (5) and (6). The term -pq 2 Va'om the Dutch model seems 

to correspond to our term -Pl(h 2 S 21 +hs1 3 )s , with corresponding 

approximately to Sl2 and S13o The term -p'qlE in (5) scers to 

correspond to our ternm -p*(Hoo), with both E and 11oa representing 

:a demand elasticity and both pl.- and plql representing a Nveighted 

average of prices.
 

We can make the two models completely consisteut by 

assuming, in our model, that h3 =0, or in other words, that 

thMre is no domestic production of the article competitive 

with imports. Such a model might apply, for example, to U.S. 

imports of arabica and robusta coffee. Both and Sl2 would 

represent the elasticity of substitution bet ween the two types 

of coffee and both E and (HoC) would representg the elasticity 

of demand for coffee W.ith h.- equal to zero in our mcdcd., 

h.h,2, = 1, and h I and h2 wiould correspond exactly to q- and q2, 

in our model, p*=h 1 pl, and this corresponds exactly to Pjqio 

Thus, under the assumption that h 3 equals zoro, all the te.rms :in 

(5) have exact counterparts in (6), and the two modeleJs would 

g.ive identical rersu.ts. This interpretation of the Dutch model 

ziakes it a special case of our model, and a special case vhich 

:ould not seem applicable to mos-t finished mnufactureSo 

Verdoorn~s model, however, is subject to another inte'­

pre;ation, ich is probably closer to, the thinking o" V.rdoorn 

and others who have employed his model. In comparing (.5) and (6), 

vie might consider the correspondence between P and s!2, and 

http:rersu.ts


between r and h 3 s 1 3 , Our term p':%(IoG)' would have no counter­

part in the Dutch model under this interpretationo Let usr 

assu-me in our model, then, that a=09 Ioe. that the substitution 

between the commodity in question (call it shoes) and all other 

goc,.s is negligible. Making the same assumption in the Dutch 

model, we can interpret N as h3smy where s.ay is the elasticity 

oX? substitution between imports and domestic production; both 

F and h3Smy represent the import demand elasticity.
 

But even in this special case, the two models are still
 

different. And the difference turns out to be a very fundamental
 

one. Let us write down the two equations, using s12 in place
 

of P since they represent the same concept.
 

ml m -Pl(q2sl 2 ) - Plql(h3 sMy) (Sa)
 
)
ml - %Pl~"~l (6a)-pl(h 2 Sl2) 3
 

The terms q2s1 2 and h2s1 2 both represent substitution of Mi
 

against M2, but the two models give different answers. Since
 

q 2 z-h2 , trade diversion in our model is smaller than or equal 

to diversion in the Dutch model. In general, trade creation
 

will be different in the two models, too. 

Thus the two models give different results, and this is
 

because they represent two different views of constuner behavior.
 

1 think the Dutch model is probably more applicable in certain 

situations and our model1is more applicable in others. An
 

exa-mple where the Dutch model vould be applicable is where 

M, and M2 , the twao imported products, are two varieties of a 

certain type oT shoe, say sandals. Y, domestic production, 

consists of other types of shoes. Consumers treat sandals as 
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a "bundle"; when Pl, the price o:,.? variety ofsE sand.al,one C-nCcs 

down, consumers substitute against M2 according to the Lo.:.i 

-pl(q2sl2). Then they substitute all sandals against other 

types of shoes, according to the ternm -rp(h3smy) vhero 

refers to the price of all sandals° Since only PlI .s,.,,.S 

to change, p.'-mplql, and the term becomes-

Of course a model of consumer behavior doesn't imply
 

anything about what goes on in the consumerasl ininds° Plat .1 

the absence of empirical data, perhaps it will prove useful "to 

fall back on introspection I suggest that in the case o1 a 

good like sandals, consumers consciously compar cfi'ezont 

varieties of sandals, while they are much less "kely to 

compare consciously a sandal with another -type of shoo This 
line of reasoning also suggests that s, would be Ahli." than 

Smyo (Recall that in Verdoorn's applications oi the Dutch 

model, he sets s,2=2o0 and E, or hb-oly, equal to 0o5,) 

In the case where M1 -2 and M2 ar. three"'n. 

varieties of shoes which are considered towether by the typ:ical 

consumer,, our model rather than the Dutch model might be mo.e 

applicable. In our model, a decline in p- leads to sub:Si::Ltu-";on 

against 2 (the te1a -.Ph2Sl2) and against M3 (the te'm "'.-, 

in syrmetrical fashion0 it does not seem to be necessary. ,:eve5 

for s12 and s13 to be equal. 

While the two models are conceptually different and girve 

different results under raost circumstances, there is a spec.i.al 

case in which the two models give the same results for mi, 

This case is the one in which sl2=sl3 and s yo Under these 

http:spec.i.al
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assumptions, we can write equations (5a) and (Ga) as follows:
 

ml ="pl(q2+qlh3')sl2 (Sb)
 

m2 -pl(h 2 +h3 )SI2 (6b)
 

It can be shown that (q2 +qlh3 ) equals ( 2+h3 ).
 

(Note first that h3 = 1 - (hl+h2)o).*
 

= + h2 +h1-h1 (h1 +h2)
-- __q l 3 . _ _+h21 - hl[l-(hl+h. ......2 )J... _ _ _ _ 

hl+h 2 hl+h 2 hlqh 2
 

= 1 - hl, which equals h2+h3 . 

Therefore m1 has the same value in 5b and 6b. 

Even in this case of s12=s13=sy, however, the two models
 

give quite different estimates of trade creation and trade
 

diversion. The trade diversion and trade creation for
 

illustrative values of imports shares are shown in the table
 

below:
 

Value of (ml/-Pl)
 

Total Dutch Model Our M5del 
ql q2 Diversion Creation Diverdion Creation 

.1 .9 5°88 5.40 .48 1.08 4.80 

.4 .6 5.52 3.60 1.92 .72 4o80 

.9 .1 4,92 .60 4.32 .12 4.80 

Note: s12=s!3Sm7=6. h3=.8 

The Dutch model gives higher,estimates of trade diversion and
 

lowaer estimates of trade creation than our model.
 

We have two models of consumer behavior--we must decide
 

which to use.
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I have opted for our model rather than the Dutch model, 

but. without a convincing justification for the choice,, Im 

rather attracted to the "bundle" model as a explanation of 

consumer behavior, but casual observation suggests to me th ,vt 

one cannot identify our imports in given comimodity cate,,gories 

as bundles, That is, for bundles such as sandals, men's spo-vt; 

shirts, motorcycles, toys for 3-year-olds, carpets, and tennis
 

rackets, part of domestic consumption is imported and psurt is 

produced doestically. I suggest this is the ca'se fo)' uiost 

bundles. Since the bundle model doesn't seem to apply, I 

use our modolo.
 

i. The Five-Good Model- Sensitivity to Pararaetces 

The five-good model is exactly analagous to "the th:'ae.°.good 

model 0 This is the model we shall employ in section V to 

estimate the effects of preferences. Vie use a odel with 

as many as five goods because it is desirable to separ-ate 

the followIng types of suppliers: less developed countries not 

now receiving preferences, less developed countries now enjoyi g 

preferences (these countries of course face possible losses of 

exports as the preferential tariffs they reoeivo are e;-:ter;ndod 

to competitive suppliers), low.-wage developed countries whose 

products are especially competitive with those of LD2's (in 

these categorics we include Japan, Spain, and Portugal), other 

developed countries, and domestic suppliers in the country 

granting preferences. 

The demand equations, the supply equations, and the 

solution are very similar to those in the three-good model and 
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are not repeated here. What we shall do in this section is 

to show the sensitivity of the model to changes in the parameters, 

Below is a list of the variables employed in the model. 

hl,h 2 ,h3 ,h4 the shares of shoe imports from (1) less 
developed countries not now receiving 
preferences, (2) less developed countries 
now enjoying preferences, (3) Portugal, Spain,
 
and Japan, and (4) other developed countries
 
in total (U.S.) consumption o shoes.
 

h5- the share of domestic suppliers in U.S.
 
consumption of shoes.
 

M,2,03,M4,M the quantities of imports and of domestic
 
production.
 

siyn the elasticity of substitution between Mi and Qj°
 

a= the elasticity of substitution between shoes and
 
all other goods.
 

el,e 2 ,e3 ,e4 the elasticity of export supply
 

e5= the elasticity of supply of inmestic
 
production.
 

=
ml,m2 ,m3 ,m4 ,m5 the percentage change in MIL1 I M 3,M4, and M,5.
 

Trade diversion is the total loss of exports by sectors 2, 

3, and 4, or AM2 + AM3 + M4 , which equals M2m2 + ,3m3+ M04o 

Trade creation is the increase in M, minus the trade diversion, 

or Mlml(trade diversion). (Trade creation slightly exceeds 

the decline in domestic production, Msm5 , because there is some 

substitution of siDes for all other goods.) The trade creation 

ratio (TCR) and the trade diversion ratio (TDR) are defined 

respectively as the trade creation and trade diversion each 

divided by the initial level of H.. From this it follows that 

mi-TCR+TDR. 



ml, TCR, 	 and TDR under altoxnative sets of
Table 6 shows 

assume initial tarif levol of 
parameters. Throughout, we an 

For the

25%which is cut in half for preference-recoivers. 

deve.opedno supply constraint in the less 
moment we assume 

relaxed in the
countries. This assumption, which will be 

to ignore the effects of 'U.S.
 next section, enables us 


preferences on LDC trade with other countries.
 

In Table 	6, a blank space indicates that the value of 

has not changed from the previous observltioT1othe parameter 

assumption" for finished manufactureos is given
The "standard 

All ss are 6.16, a = 05, e5 = 4, and the
 
in observation 2. 


Observa.ons 1.-3
 
other parameters are as shown in the table. 


in betweenvery se.rsitive to variations e5
show that m, is not 


observation 4.wit;h observation 2
 2 and 100. The coraparison of 


m, is very insensitive to o. Observation 5 shovs
 
shows that 


and e4, in each OT the
 
the insensitivity of ml to e2, e3 , 


to tihe parameter
above cases, TDIL shows considerable sensitivity 

indeed sonsitive 
changes. Observations 6 and 7 show that ml is 


to the s's.
 

is given
for semi-manufacturesThe "standard assumption" 


in observation 22. Observations 21 to 27 show that m, for
 

e 5 , 0.

semi-manufactures is not very sensitive to changes 

in 


and e4 , but it is sensitive to 
the s's,


and e2 , 03, 

say that mj is sensitiveweTo surtmiarize this section, can 

but that 	trade creation and trade diversion
 only to the s's, 

are sensitive to the other parameters as 
well.
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TABLE 6
 

Tariff r3fcrencs: n--i"-J .vit
 
of Results to Cianges in Pa±rameters
 

Parameters 
 Calculated Pesulits­

kbservation 

3 

Obeito 1 . h 2 h3 h4 

.02 .01 .05 .12 

b s5 125 

.801 6.16 

s 

6.16 

re 

I­
.5 1000 

ei e2 

6 

e3 4 

6 

e 5 

2 

M1 

.581 

TCR 

.440 

TDI 

.141 

2 

3 

L4_.2 

4T2 

10 

4 

_ 

.588 

C9 

586 

-480 

.542 

465 

iH 

'058 

.121 

.. 

6 1 12.32 

_____ 
6.16 

.5 4 4 4 

6 6 6 

.87 

.623 

.498 

.494 

.089 

.129 

7 
21 .03 .01 .08,.15 

1_12.32 
.7 6.16 

12.32 
6.16 .2 LO00 1,5 1.5 1.5 .30 

.1.140 
.479 

.908 

.267 
.232 
.213 

22 "__.59 .503 .329 .174 

23 

24 

25 

26li 

_1.8o 

.5 

.2 ... ... = 
3 3
L...... . 

11 

.59 

.. . . . . . 

.515 

1.530 

.521 
_ __. 

.493 

.360 

.398 

.277 

.358 

.156 

.132 

.244 

.136 
27 1231 232 5 52 .32-0 

Symbols def.ed in tent. A blank space indicntes that the value of the 
parameter has not changed from the previous observation. 



I. The Model with Supply Constraints in the LDC's
 

U.S. preferences to LDC's will, if export supply curves 

are upward sloping, raise the price of their exports nnd 

thereby affect LDC trade with other countries. Similarly, 

the trade effects of U.S. preferences will be affected by the
 

simultaneous granting of preferences by other developed countries.
 

We shall now develop a model that will handle these comwpli­

cations. 
The model of the previous section can be illustrated
 

graphically by the horizontal supply curves in Fig. 2. 
Tho
 

preference shifts the supply curve from S 
to SI. The model
 

of the present s.ction redraws the supply curves to look like
 

S 2 and S .° 

The demand curve of the 

preference-.granting region 

Prie T~or LIXC enport-s PILk-c,, t1iPrice
 

prices of competitive goods 

(P2 thnough P5) to change
/ 

Demand according to the supply
 

elasticities0 !n.tie 

I LDC exports model of- the previous
 

FXG. 2 
 section. we calculated 

QIQ3, from which we can easily derive the elaz'icity oY the 

demand curve El. Specifically,
 

4 P _ QIQ3 i+t 

Q -AP 
 OQI -6t
 

We shall refer to QIQ3 as AQ":" or the increased exports under 

the assumption of no supply constraints in the LDC'so 



Now in constructing our more general model, which 

incorporates supply constraints in the LDC's, we Tirst
 

calculate 
1 and AQ* for each preference-granting region.
 

We aggregate the AQ* 
 for all preference-granting regions
 

and we calculate a weighted average (ii) of the Ejgs, where
 

the weights are the initial imports from LDC's of each
 

preference-granting region.
 

Then from the formula
 

(ME -V 
where the summation runs over preference-granting regions, we
 
calculate r, the implicit 
average tariff reduction. 1" Then 
we can draw a graph analagous to Fig. 2 for all regions combined.
 

Given the elasticity of export supply in the LDC's (ed), we can 

calculate the actual increase in exports, which we shall call
 

SOn Fig. 2, AQa equals Q 1Q2 ). 

below, S2 supplyIn Fig. 3 is the curve including the 
tariff. 
BI is the supply curve including half the tariff, or
 

the supply curve under preferences. The new equilibrium is 
determined by the intersection of S1 and the demand curve.
 

Alte::natively, equilibrium 
can be found by drawing the supply
 

curve excluding 
 the tariff (S") and finding the quantity at 
which the vertical distance between the D curve and the S1 
curve is one half of the tariff. This is 

2 
the. method we shall 

employ below. 

'In general,C: will not be equal to the weighted avorage
tariff cut. If, however, E and the 
tariff cut (At/(Q+t)) arethe same for all markets (strictly, all that is required isthat they be uncorrelated), then Tas calculated in the textwill be equal to the uniform tariff cut 6t/(l+t).
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On page 13 above, w-e 

showed that with tChis 

S '0 type of graph, we can
 

write
 

A At M 

-+ e2" 
 where pm is the percentage
 

change in the import pric
 

FQ Q and m is the percentage
FIG. 3 


change in the quantity
 
imported, as 
a result of the preferential tariff cut. 
 In tex-ns 

of our notation here, 

P1 At + AQa i 

1+t Q (i+t)e1 

whore t is the implicit average tariff rate derived from 'C 
and AQa is QIQ2 
in Fig. 3, 

But AQa i Q = ,-PIE . Hence 

At 
=---
 - P1 ­

1+t (J+t)e1
 

Pl[l + E1 
 = At
 

(1+t)e
I +t
 
P_ 6At A 

Tie define f as the term in brackets, 
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Now AQa/Q - -PIE10 Substituting (7) into this, we have 

At 
AQ /Q =-Ata COE 

1~ 

This is the increase in exports under the assumption of supply 

constraints. If there are no supply constraints, the increase 

in exports is, as we showed earlier,. 

At 

Hence AQa AQ'p)(8) 

In other words, to take account of supply constraints in the
 

LDC's, we should multiply the results of the model of the
 

previous section (AQ':,) by the "correction factor" P.
 

If there are importing regions not granting preferences,
 

we should estimate E1 for such regions and our weighted average
 

E1 would be affected. In other respects, however, the analysis
 

would proceed as before. The implicit average tariff cut, T, 

would be smallero. But the crucial formula (8) would not be
 

affected.
 

One could then calculate the effects of preferences on
 

exports to each region by calculating the rise in the export
 

price in LDC's and by adding to the new export price the tariff
 

applicable in each region. 
The change in landed price multiplied
 

by the region's E, would give the change in imports. One implica­

tion of the model is that exports to non-preference-granting 

regions would decline. Another is that a given preference­

granting region's imports would increase less if other regions 

grant preferences than if they do not.
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Suznary. 
In this section we have developed a model for
 

calculating the effects of preferences under conditions of
 

supply constraint in LDC's. 
The important conclusion is that 

the export increases estimated under the assumption of no 

supply constraint (AQ' ) should be scaled down by a factor 

which we have called P, where 

1 

1+
 
(1+t)e 1
 

el, the export supply elasticity in the LDC's is a 

crucial parameter for the determination of P and hence for 

the estimation of the effects of trade preferences. But 

since I am not able to give any general estimate of the size 

of el, the empirical results to be given in section V were
 

calculated on the assumption of el = infinity, i.e. no supply 

constraints. I leave it to the reader to pick his own e 

and to calculate his own P. I will, however, offer the 

following suggested values. 

For finished manufactures, E, is usually about 5 or 6. 

With E1 5, t .25 (this of course varies with the cowzodity), 

end e= 4, .5 and the estimates of the next section should 

be cut in half. (The higher is e , he Larger is j.) 

Fox, semi-manufactures, Ei will usually be a little lower 

than for finished, but still around 5. With E1 - 5, t - .25, 
and e1 = 1.5, P = .193, and the estimates in section V should
 

be divided by five.
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J. The Model with Economies of Scale in the LDC's
 

In the previous section we considered the case of rising
 

supply curves in LDC's. Supply curves rany be falling, however,
 

because of economies of scale in production or marketing or
 

both. There are two cases to consider: (a) where the industry
 

cost curves are U-shaped and (b) where costs continue to decline
 

as exports expand, Let us assume for the moment that the exports
 

of a given product from different LDC's are perfect substitutes.
 

Then in case (a), current exporters would normally have reached
 

the low point on the industry cost curve, Preferences would
 

increase production, raising costs and probably inducing
 

additional countries to become exporters. The export supply
 

curve for LDC's taken together would still be upward sloping.
 

In case (b) on our assumptions there would be only one 

LDC exporting the product. Preferences would enable this 

country to expand production and lover its costs. Potential 

exporters would find the export market for this product even 

less attractive under preferences than it was without them. 

If we relax the assumption that the products of different
 

LDC's are perfect substitutes, then no clear conclusions emerge
 

in case (a).14 Some countries may be on the falling portion
 

of their cost curves and others may be on the rising portion.
 

Exports from each country would normally rise and what happens 

to the weighted average of costs is indeterminate.
 

14 Strictly speaking, product heterogeneity within the
 
sector of LDC goods is incompatible with our five-good model,
 
in which LDC goods are homogeneous.
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In case (b), under the product differentiation assumption,
 

there may be several countries currently exporting the product.
 

All will normrally increase production under preferences and
 

costs for all will decline.
 

Whether costs are rising or falling, the model developed
 

in the previous section is applicable to the present case.
 

If costs are 2alling, eI will be negative. Again, the reader
 

is invited to plug into the model whatever values o-f o, he
 

feels are appropriate in particular cases.
 

K. Brief Suinmary of the Essential Features of the Model 

Vie started from the assxuption that the import 
demand 

States was 4.12 for finished manu­
elasticity for the United 

After adding a few more assumptions, ve then
factures. 


the average elasticity of substitution between
concluded that 

imports and domestic production was about 6o16 fcr finished
 

he elasticity
assumed that 6.16 wasmanufactures, We further 

of substitution between different groups of im-ports 

1-1 and X revealed that.The sensitivity analysis of sections 

(s) and the export supply 

there are only two parameters to which m,, the total inckrease 

in LDC exports, is very sensitive, the elasticity of subs.itu"tion 

elasticity in the LDCIs (el). We 

.the LDC export supply curve
assumed eI to be infinity,, i oe 

is flat 

of the assumption that all elasticitiesThe significance 

6o16 can be appreciated if the following
of substitution aare 

approxrimate relationship is accepted: the elasticity of 

the (coimion) elasticity of
demand for LDC exports equals 



substitution times one minus the LDC share in the total DC
 

market. 
Since the LDC share in the total DC market is
 

usually small (under 10 per cent), we have in effect
 

assumed an elasticity of demand for LDC exports of around
 

5.8 or 6.0. In fact, the empirical results of section V
 

would be only slightly altered if this simple assumption
 

were made. (Of course this-simple assumption would not
 

enable u* to estimate trade creation and trade diversion,
 

but only total expansion in LDC exports.)
 

In the case of semi-manufactures, we simply assumed
 

that the elasticity of substitution was the same as for
 

finished manufactures, 6.16. Because of some different
 

assumptions about elasticities of supply in the developed
 

countries, the implied elasticity of demand for LDC exports
 

of semi-manufactures works out to about 5.0.
 

IV. Nonferrous Metals
 

We have treated nonferrous metalsseparately from the
 

other commodities, partly because of their quantitative
 

importance and partly because the product homogeneity
 

assumption seems to apply to them. There are probably
 

other co.rnmodities to which th homogeneity assumption applies,
 

but I did not find any others of sufficient importance to
 

merit the detailed analysis that we give to nonferrous metals.
 

We shall consider here the possible effects of a preference
 

scheme on the form of nonferrous metal exports, that is, whether
 

exports are in the form of ore or metal, 
We shall not consider
 



the possible effects of p:cefeliences on the mining of ore
 
itself. 
 I think these effects are 
likely to be small because
 

the elasticity of supply of ore in LDC's (and in DC's) is
 

probably fairly low and the nominal tariffs involved are
 

generally low.
 

But a small tariff change may have quite a dramatic
 

effect on the form of nonferrous metal exports. In the first 
place, a small nominal tariffr 
change is likely to imply a 
sizeable change in the rate of effective protection. The 
cost curve of converting ore into metal generally has a 
downward-sloping portion and then is likely to be flat up 
to very large outputs. if LDC exports are perfect substitutes 
for both DC exports and for domestic DC production, the demnad 
curve for LDC exrports will have an extremely high elast-iciGy, 
In fact, with constant costs and product homogeneity, a sin:ple 
supply-deiand model implies that all the refining of LDC ore should 
talce place either in the IjOC itself or in the importing countv-y. 
This simple model does seem to accord fairly well "ith reality, 
for only rarely does an LDC export metal in both ore foxm and 
metal form. I am not familiar enough with the mineiral opera­
tions o.f LDC's to be able to explain why these rar'e cases do 
occur, but some possible explanations come to mind, irst, a 
countlry may have ore mines in quite distant locations, and it' 
may happen that it pays to refine tie ore from one mine but 
not frTom another. Second, the country may be in the process 
of eXpanding its r'efining capacity; in this case the ore 

exports may eventually disappear. 
Third, an American company
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operating mines in both the United States and abroad may want
 

to maintain refining capacity in both locations in order to
 

confront a strike or strike threat more effectively.
 

Thus in most cases the refining of ore is an all-or-nothing 

proposition for an LDC. Where all the exports are currently 

in ore form, a preference might be enough to tip the balance 

and make economic the convorsion of all ore into metal. 

Similarly, where part of the exports are in metal form, the 

perference might cause the conversion of the rest of the ore 

into metal, although this would seem unlikely if the motiva­

tion of LDC refining capacity were to meet a strike threat. 

Of course the preference might cause only part of the ore 

exports to be converted, either because there are different 

mines involved or because part of the motivation for installing 

refining capacity is to meet a strike threat. 

There seems to be no way, short of acquiring detailed
 

knowledge of particular mining operations, of ascertaining
 

whether a given preference will tip the balance and result
 

in conversion of ore exports into metal exports. All we can
 

do here is to show possible outcomes under fairly extreme
 

assumptions. Unfortunately the magnitudes are large and hence
 

so is our uncertainty as 'O the effects of preferences on
 

nonferrous metal exports.
 

Table 7 gives an over-all picture in lDG5 of ore and 

metal exports from LDC's to the U.S., U.K., E.E.C., and Japan. 

Table 8 gives the tariff rates, both pre-Kennedy Round and 

post-Kennedy Round. (Almost all the ore tariffs are zero.
 



TABLE 7 

LDC Exports to DC's of lonferrous 
Ores and Metals, 1965 
f$illons of Dollars) 

Importing Country T"'1 of 
U.S. 	 U.K. I:El C Japan FouL Counxi 

Ore
 
Copper 18.7 0 28.3 76.9 
 123.9
 

Bauxite 148.0 
 4.7 9.1 
 13.1 	 174.9
 

Lead 	 9.2 
 0.4 33.3 6.2 49,1
 

,,nc 27.8 
 2.2 27.2 31.3 	 88.5
 

12. 45.7 8. -7 1.01 

Tot al " 

it eta1 

Copper 231.7 276.1 552.0 62.9 
 1122.7
 

Aluminum 5.9 0.2 15.8 0.2 22. i 

Lead 25.3 2.5 22.2 4.5 54.5
 

Zinc 9.1 5.0 10.2 0.2 24.5 

Tin 	 157.3 31.1 40.9 
 52.5 	 281.3
 

To-tal _ 1505.6
 

Sourcen: 	 Ui, Statisticnl 0ffice, Comuodity port , 1965
 
(Statistical Papers, Seric L, No. 1).
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TABLE 8
 

Tariff Rates on .'!ongerrousMetals
 
Selected Developed Countries-


U S. IT. K. E.E.C. Japan 

-
Pre- Post-KR Pre - Post Pre - Post Pre - Pont 

Copper, smelter .0538 - .0253 0 - 0 0 0 .100 - .083 

Copper, refined .0485 - .0228 0 - 0 0 - 0 .133 - .106 

Aluminum, refined .051 - .048 .01 ­ .005 .09 - .09 .13 - .09 

Lead, refined .0703 .0703 .007- 0 .062 ­ .062 .206- .157 

Zinc, refined .0483- .0483 .02 ­ .02 .051 ­ .051 .15 - .10 

Tin, unwrought 0- 0 0 0 -0 0- 0 

Sources: 
 For U.S., Tariff Schedules of the t. S.,Annotated, 1965,

Tariff Connission, TC Publication 163; GATT 1964-67Trade
 
Conference: Report on U. S. NIegotiations, %1. II,Office
 
of Special Trade Representative for Trade Negotiations.
 
For other countries, worksheets of International Trade
 
Analysis Division, Department of Commerce
 

1/Pre-Kennedy Round, Post-Kennedy Round tariff rates.
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The United States imposed quotas on the imports of lend and
 

zinc from 1958 to 19G5, but these are no longer in force.)
 

For reasons given above, we shall concentrate on the ,ro 

exports and their possible conversion into metal. The aa'LySLO 

is conducted in Table 9, where we list in column I the total 

ore exports. We can eliminate -tin ore from consideration 

because none of the four importing countries impose tari:ffs 

on tin metal. In column 5 of Table 9, vie list the ore " 

of countries which export a given metal in both ore and iwiit.a 

form. The countries involved are Peru (copper, lead, and z2inc),
 

Chile (copper), Mexico (zinc), and the Congo (zinc). Those
 

exports total $108.9 million. We calculate the ,etal e:p.ots 

if all these ores were converted to metal; this calculation 

makes use of the ratios of metal value to ore value, which vari 

obtained for the United States from the 19G3 Census o
 

11anulactures. These potential metal exports are $203.2 million,
 

and the value added is $203.2 .-$108.9 = $941.3 million, as 

shown in the bottom half of the table0
 

Column (4) of Table 9 shows the ore exports of countries
 

not exporting these ores in metal form,, These ores total 

$327.5 million, and their conversion would yield metal exports 

of $786.2 millioni, and a value added of $458.7 million. 1:f 

we add the $458.7 to the $94.3, we get a combined total of 

$553 million.
 

We can make another calculation based on the asstmniption 

that the LDC metal exports are not really perfect substitutes 

for the metal produced by the developed countries. I will 
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TABLE 9 

Ore Exports faim LDC'a and Potential 
.riotal Exports Obtainable from Refining-Ores 

Ore Total Zero Duty (4)+(5) 
Non-metal 
5porters 
.... 

(1) (2) (3) (4) 

Copper 123.9 123.9 90.5 

Bauxite 174.9 174.9 174.9 

Lead 49.1 49.1 34.3 

Zinc 88.5 88.5 27.8 

Tin 141.2 141.2 0 0 

Total 577.6 141.2 436.4 327.5 

Exports of Metal if above ore exports were refined
 

Copper 219.7 
 160.5 


Aluminum 
 496.9 496.,9 


Lead 
 112.1 78.3 


Zinc 
 160.7 50.5 


Tin 
 0 0 


Total 
 989.4 786.2 


Value of letal
 
blinus Value of Ore 
 553.0 458.7 


letal Raio of 
Exporters 

,. .... 
Metal Value 
to Ore Value 

(5) (6) 

33.4 1.773 

0 2.841 

14.8 2.283 

60.7 1.815 

0 0 

108.9 

59.2 

0 

33.8 

110.2 

0 

203.2 

94.3 



assume an elasticity of demand for LDC metal exports of 10, 

which, on the assumption of constant costs in the DCs, 

implies an elasticity of substitution of slightly above 10
 

(perhaps 11). We apply the formula l0.At/(l-:-t) to the 

existing metal exports of Peru, Chile, Mexico, and the Co.W.o 

1f the calculated increase would use up more ore than the 

country currently exports, I limited the increase in metal 

exports to that permitted by current ore excports. This 

prodedure gives increased metal exports of $33.6 million, 

or $17.7 value added. 

This estimate has the defect that it neglects the 

possibility of metal exports from countries not nw exporting 

metal. But it has the virtue of representing in soiw ua';y the 

size of the tariff. The first two estimates assumed that a 

50% tariff preference, whether the tariff was 2. 5% or 1515%, 

would result in the conversion of all the ore into rietaLo 

One could recalculate these two estimates, reducing them in 

the process, by siung a probabil,_stic approach. The prol)hi3.ity 

that a given ore export would be converted to metal would be 

related to the height of the tariff. I have not made any such 

calculations. 

The above figures have left out possible additional 

earnings from the refini .g, in LDC's. of smelter .roducts. 

however, little 

zinc 
lxn 
are 

Table 8, the Brittish 
n% or less and it may 

tariffs on 
be co4-dei 

aluiinum, !ead, and 
cuite i)robA.e 

that prefe:rences wculd affect ore xpo-uts in those caeeao 
Since the exports of these ores are small in the total pictur'e, 

is to be gained by removing them from tho 
calculations.
 



Unfortunately I could not obtain data on importa oT smelter
 

products and refined metals for countries other than the
 

United States. The refining of smelter products exported to
 

the U.S. could be of some significance. Xn 1065 the U.S. 

imported $172.4 million of copper smelter products Trom LDC's
 

(Chile 114, Peru 46, and other countries 12). Refined metal
 

imports are 4 from Chile and 18 from Peru. 
On the three
 

alternative assumptions we employed before, we obtain
 

additional value added in exports of $42.0, $35.9 and $0.4
 

million. (The post KR tariff on refined copper is only 2.28%;
 

hence on the assumption of a demand elasticity of 10, we got
 

only,$0.4 million.)
 

This As about as far as we can take the analysis. The
 

effects of preferences would probably lie somewhere between
 

$17.7 and $553 million, and quite probably closer to the
 

smaller than to the larger figure. Admittedly this is not
 

a very helpful conclusionb Perhaps some mineral experts in
 

the Tariff Commission and the Commerce Department could, with
 

the aid of industry contacts, estimate the effects of preferences
 

on certain large mining operations4 Estimation of the effects
 

of preferences in a handful of countries would narrow the 

range of uncertainty considerably. For example, Jamaica 

alone exports $94 million of bauxite to the U.S, That accounts
 

for 22% of the ore exports for which preferences might make a
 

difference.
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V. The Estimated Effects of Prelerences
 

A. Effects under Our 1.odel
 

The model described in section II1, with the parameters
 

given there, was employed with import data for 193G5. A 50--por
 

cent preference was assumed, with post-Kennedy round tari±V 

rates. (These rates, which were calculated b7 the Com1er0ce 

Department in early 1968, were based on the assumption tha; 

the ASP package would be accepted 137 the u.S. Congress.) 

The same model was employed to estimate the effects of 

the Kennedy Round itself. In this calculation, a three-good 

model was employed. All the countries receiving Xennody-Round 

cuts were in sector 1 and domestic production was in sector 30 

The countries not benefiting from Kennedy Round cuts were 

sector 2. These were the Associated African and l.falagasy 

States, French Colonies, and French imports from Algeria7 

Tunisia, and Morocco for the Cormion Harket, the Coonwealt 

countries for the U.X , the Philippines for the U.S. (since 

the Philippines' preferential entry into the U.S. market .. 

scheduled to disappear by 1974, the tariff on Phi-lippine goods 

will actually increase during the Kennedy Round), and none for 

Japan-. These countries now receiving preferences of course 

stand to lose from t"he decline in their preference m'argins as 

a result of the Zennedy Round. The parameters ,ere the same 

as those listed, earlier, excppt that all export supply 

elasticities (including those of LDCIs) were tahen to be 

6.0 for finished manufactures and 1.5 for semi-manufactures,
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Thus a comparative statics calculation of the effects of
 

the Kennedy Round was applied to 1965 trade. To these estimated
 

trade flows, the preferential cuts were applied. If one were to
 

use our results to make projections of trade flows under pref­

erences, he should estimate the growth in trade flows for reasons
 

other than tariff changes, and he should allow a reasonable
 

period of time after the implementation of preferences (perhaps
 

five years) for the preferences to have something approaching
 

their full effect.
 

Table 10 shows the estimated effects on LDC manufactured
 

exports of the Kennedy Round cuts and a 50-per cent tariff
 

preference. The highlights of the table are (1) the total
 

effects of preferences are 395 million, as compared to-140
 

million for the Kennedy Round, (2) the great bulk of the
 

preference effects are in finished manufactures (332 million),
 

and (3) the U.S. accounts for 273 million out of the total of
 

395 million.
 

The 395 million includes two categories which perhaps
 

should be excluded. The first is textiles (SITC 65), 66 million,
 

a large portion of which is already subject to quantitative
 

restrictions. The second is machinery and transport equipment 

(SITC 7), 24 million, in which a substantial fraction of the 

reported LDC exports are alleged to be.machinery sent back to 

the industrial countries for repair,
16 

1 6 See "OECD Countries' Imports of Manufactures from the 
Less Developed Countries," OECD Special Group on Trade with 
Less-Developed Countries, TD/LDC/41, March 1967, p. 13. 
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TABLE 10 

Estimated Effects of Kenncdv Round and Preferences 
on LDC Exor:G of Finishcd and Semi-Manufactures 

(figures in millions of U.S. dollars)
 

Finished Manufactures Incroase in Imports as a Result of: 

Importing Country 1965 Imports Kennedy Round Preferencen 

U. S. 788.0 74.4 234.2
 

U. K. 117.9 4.9 12.8 

E.E.C. 427.7 
 34.6 79.6
 

Japan 63.9 5.4 5.6
 

Total, Finished 1397.4 119.2 332.2
 

Semi-Manufactures (exaluding nonferrous metals)
 

U. S. 289.8 14.7 38.7 

U. K. 69.3 1.7 4.7
 

E.E.C. 273.4 2.6 
 15.7
 

Japan 66.2 2.0 
 4.0
 

Total, Semis 698.7 21.0 
 63.0
 

Finished plus Semi-Manufactures (excluding nonferrous)
 

U. S. 1077.7 89.1 272.9
 

U. K. 137.2 6.6 17.5 

E.E.C. 701.1 37.2 
 95.3 

Japan ._ LL 7.4 9.6
 

Total 2096.1 140.2 395.2
 

Detail may not add to total because of rounding.
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If these two categories are excluded, there remain 30 

million. It is interesting to note that 188 million of this 

is in SITC 8, miscellaneous manufactured articles. 

We should subtract from the figures given above the loss
 

of exports by less developed countries now receiving preferences.
 

Ie shall call these countries the "Associated LDC's." These
 

Tho losses from the Kennedy
losses are given in Table 11. 


Round cuts greatly exceed the losses from preferences, because
 

the Iennedy Round cuts apply to a much larger bloc of competitive
 

trade than do the preferences. The extremely small trade
 

diversion suffered by the "Associated LDC's" under preferences,
 

however, results from two features of our model which may be
 

We have employed the same elasticity of substitution
invalid. 


between "Associated" and other LDC's, and we have employed a
 

"non-bundle" model; these matters were discussed in section II.D.
 

B. An Alternative Approach
 

A basic assumption of our model is that the items affected
 

by preferences will be those which LDC's already export. Our
 

the extent
model underestimates the effects of preferences to 


to break into entirely new
that preferences will enable LDC's 


It may also be true that a number of items
export products. 


currently exported in small volume have great potential for
 

expansion under preferences, and here also our model would
 

underestimate the effects of preferences.
 

break into new marketsPart of the reason why LDC's may 

or greatly expand their share in old ones is that export
 

industries may make dramatic technological or managerial
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TABLE 11 

EstImated Losces of r2mfLorts by 
Countries Now Receiving Preferences 

Finished M1nufactures i Loss in Exportu as i Renult of: 

I-mport!1g Country 1965 Imports Kennedy Pound Prefe enct.s 

U. S. 33.4 14.3 .1.7 

U. K. 237.1 4.9 .15 

E.E.C. 18.4 N.A. N.A. 

Total 	 288.9
 

Semi-Manufactures 

U. S. 	 42.5 2.1 .31 

U. 1". 	 116.3 3.2 .37 

E.E.C. 71.6 N.A. N.A.
 

Total 230.4
 

N.A. - not available
 

i-/The countries now receiving prefereaces are:
 

U.S. - Philippines 
U.K. - Cor-vonweath Countrie.; 
E.E.C. 	 - Ausoaiated African and States p 

French colonic plus Freach imports 
Algeria, 	Tunisia, and Morocco.
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progress and thereby lower their cost curves. 
 Conceivably
 

this could take place as a result of preferences. Of course
 

our model does not take into account possible changes in cost
 

curves.
 

Another possibility which is left out of our model is that
 

the granting of preferences may open the eyes of LDC governments
 

to the benefits of export promotion policies. Merely correcting
 

overvalued exchange rates might do more for manufactured exports
 

in some LDC's than preferences.
 

Unfortunately there doesn't seem to be any general way of
 

estimating these sorts of effects of preferences. Just to give
 

some alternative estimates to those obtained from our model, I
 

hnve performed a calculation designed to pick out the "sleepers,", 

that is, the products for which our model might seriously under­
estimate the effects of preferences, because the products are 

either not e)-iorted at all or are exported in a volume which 

underestimates their potential for expansion. 

I start from the proposition that the "sleepers" are 

probably currently being exported by the low-wage developed 

countries--Portugal, Spain, and Japan (PSJ). I have limited
 

the calculation to finished manufactures imported by the 

United Statesi First I calculated the PSJ exports to the U.S. 
after the Kennedy Round. Then I assumed that LDC exports under 
preferences would bear a relation x to PSJ exports, where x
 

depends on the margin of preference.
 

The selection of x is a matter of judgment and we have
 

nothing to go on. 
I set x equal to four times the margin of
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preference. Thus, for example, if the tariff rate is 10%,o 

and the margin of preference is 5%, LDC exports ander .",,.K.C. 

would equal 20% oi post-Kennedy PSJ exports.
 

This P3J calculation is not meant to vrovid-z an estimrate 

of the substitution of LDC goods for PSJ goods. I do not 

assume or assert that-PSJ exports will decline by the auiount 

LDC exports increase. If one vere to estimate the substitution 

of LDC goods for PSJ goods, he should start oiom the cxistilq 

ratio of LDC to PSJ exports and estimate how,., that ratio wvould 

change under preferences. But since i am interested in pi:ck:ing 

up "sleepers," I do not make use of the existing ratio of.­

to PSJ exports. 

The results of the "PSJ calculation" are shown in Tabo M. 

This procedure gives an estimate of the effects of pre*Ue-rences 

of 293 million, compared with 170 million under our regular 

model. In some cases of course, the PSJ calculation yielded 

a smaller figure than our model. If the larger of the two 

estimates for each item is employed, we get the totals shown 

in column (3) of the table, or 332 million. 

I then looked through the products thus identified as 

"sleepers" to see if LDC's might reasonably be e:pected to 

export them. Certain products seemed out of the question 

and these wvere eliminated: all machinery and transport
 

equipment (SITC 7, nct shown in Table 12), iron a.d steel (67),
 

wire products (693), and nails, tacks, etc., (094). Elimination 

of 07, 693, and 694 reduces the total from 332 to 314 million.
 



TABLE 12 

Estimated Effects of Preferences on LDC Exports -A Calculation Based on PSJ Exports of Finished Manufactures to the U.S. 
(figures in millions of U. S. dollars) 

SITC Groun 

Effects of 
Preferences Under 
Previous Model 

Effects of 
Preferences Under 
PSJ Calculation 

Effects of Preferences, 
Taking for Each item 
the higher of (1)and (2) 

(1) (2) (3) 

2 6 2 7 

6 (exc.textiles) 18 90 96 

8 146 201 229 

Total 170 293 332 

Excluding 67 (iron and steel), 693 (wire products), and 694 (nails, tacks, etc.)
 

Group 6 i8 
 72 78 

Total 
 170 
 275 
 314
 



The list of the more important products identified as 

Isleepors" might be of interest, These are the products for 

which the PSJ calculation yielded a substantially larger
 

" estimate than our regular model: ceramic tile (662.); 

household articles--porcelain (666°4), earthenware (666.5); 

domestic utensils ol base metal (697.2); cutler';y C69G,O,0 

hand tools (695.2); hardware (698.1) unworked glass (6G4.3); 

ground glass (664.4). 

No claim of accuracy is raade for the PSJ calculatiozi, 

which is obviously based on very arbitrary a;-suipt !.cns, I 

is interesting, though, that this completely diff erent ipro­

cedure yielded a result that is of the same o~rder of mnitude 

as that obtained from the regular model, 

C. Summary 

We have estimated the effects of preferences for noaf'errous
 

metals, finished manufactures, and semi-manufactureso ThVantU 

for nonferrous metals Nvas $17.7 million to $653 million add'1:t.onal. 

value added in exports, with the expected value near(-e the lower' 

than the higher figure. On the assumption of no supply constra:nts 

preferences were estimated to expand LDC exports of finished 

manufactures by $332 million and of semi-manufactures by $63 

million. These figures for finished and semi-.ianufactures are 

gross eilports* no subtraction has been made for imported raw 

materials, reductions in exports of ray, matevitals, or foreign 

company profits out of export sales, 

Finally, our import data included only $2.1 billion out o. 

eligible imports of manufactures of $3.16 billion, and only $1.5 

billion out of eligible imports of nonferrous metals of $1.8
 

billion.
 



Data AppendiLx 

10 Tariff Data. The tariff averages at the four-digit
 

level for the U.K., the E.E.C., and Japan were calculated by
 

hand by the Office of International Trade Analysis of the
 

Department of Coimerce under the direction of Frances Hall.
 

She was kind enough to make the worksheets available to my
 

research ;issistant. 
 The U.S. tariff averages, calculated
 

by computer at the Census Bureau for the Office of Inter­

national Trade Analysis, were unfortunately available only
 

at the three-digit level. We applied the model to U.S.
 

trade at the four-digit level and employed the three-digit
 

tariff averages to each four-digit category falling within
 

a threa.-digit category. All tariff averages were implicitly 

weight-3d by "own" imports, that is, they were the duty collected 

divided by the volume of imports. 

2. Calculation of Import Shares. 
 A major share of my 

time was involved in the calculation of these import shares. 

Theira are difficulties of both an empirical and conceptual 

nature.
 

First it was necessary to calculate an average import
 

sbare for finished manufactures and another for semi-manufactures. 

These import shares were employed in Section MT_ B to derive 

Pa estimate of Smy from assumed values of n. and eye The 

.mport share (a) appropriate for this calculation is the 

weighted average of the import shares (ci) in the different 



categories, where the areights are the i ports in the different 

categories (Mi). That is, 

EIHici 

But with this formula, the value of m depends on how
 
detailed the import categories are, 
 The more detailed the
 
categories, the higher is a.18 
This raises the question as
 

17The reason why a should be calculated this wayfollows. is asThe overall import demand elasticity (n) can be
expressed as a we.gh'eI average of the import demand elastici­ties (ni) in the different categories, That is,
 

n 

In section III B above, we assumed there was forcategories all :niport 
imports 

a coiuaon elasticity of substjtution (s) betw--enand domestic consumption. On this assumption 

n. =(1-aids
 

Hence n =jl 
 . 5(1-0.) 

In sun-mmary, since n is a weighted average of the ni with the11. as weights, a should be a weighted average of the a. withtdio zi.. as weights,. 

•This statement can be proved as fol-lows:
category Consiider. aof imports for which we can distinguish several sub­categories. The weighted average import share would be 

Now suppose we can no longer distinguish te sibcategories;all we can observe is total imports and total consuxption inthe whole category. The aggraejgate import shar'e (a,:.) that we 
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to Vhat is the appropriate level of distiggaeation. Theorotically 

via would want the categoi'ies to be small enouigh so that consurne r 

rega~'d imports and domestic consumption as different ',arietios 

of the same article. Probably most of the our-digyit SXTP 

categories are too large by this test. For exaiple, 80C.2 

s
includes children toys, indoor games, Christmas decorations, 

and entertainment articleo, and 894.4 includes equipment for 

fishing, hunting (except guns), sports, and outdoor games.
 

Surely a baseball is not the same article as a ski, (On the 

other hand, certain 4-digrit Cateores may split up highly
 

substitutable Ttrticlos, especially in SITC 6, where commodities
 

are classified by material. lVor example, fabrics of cotton,
 

wool, jute, and manmade fiber are in separate categoriieso)
 

The procedure I follovied was to calculate a from the most 

detailed ioniort categories available in U.S. Cozmod ity EM-ports 

and Imports as Related to Output, 1965 and !9Z4, U.S. Bureau 

of the Census, 1967. These categories base'd-on an SZC 

1 8 (Cont.) observe can be thought of as 

where Y is domestic production in category i. Since 
H 'i " Ci(?i+Yi ) , VIe can write 

Thus ca'* can be represented as n weighl'ed average oti'"ho .i. 
where the vci-hts are 6o.estic consumption (- c,, on 
the other hand, is a wveighted average of the ai., whore the 
woights are the Mr. c.: must be smaller than a because cL"* 
gives a greater weight than a does to products with a high 
Yi or a low al. 



clssYiatian are geniady~e d ta 1. tth,~i 

caegris In additionr4 ie, matching OT ip -0r 

rpouctiI1, has',ben veycr 6oeyt 

lie'~T 4dt~ 

andy oabL. 

cau 

I' had' to 

emi£finished 

al1loc,,at e the SIC categCF;oaic s iato" Yinfshc,. L~nd 

manu atures, Tjib had to be d13ne,, on an 

4~2pjroxirate~ basis because the definitions o. Cnshc ~ 

;~~~-emi-ilinished manufactux'os axe based on 

rThe 'errors involved hiere are not seriou 

an TOchs:Iatoi 

becrvuc t ;IW sig 

, 

fr.v~-vie are only interested in calculatigtea-aeipr 

lor all f inishod and all serni-fiished manuiactlures~ 

sares 

Titose * -'+ 

came out;. 201 for finished aid ,27 for srai..finishod; 

f igur"e Was, employed to obtain the 6, 16 estimate for -1:heo 

V- elasticity oi! substitution betw~een.,impor'ts anad domesti 

"te201 

v~ . .<~ 
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In a later stage, when 1"the madaL~was applied to the 
J.V 

four-digit S WC ca tegories, we' needed, estimates. of lie mrt<2 

shares by these .catogories0 For, this- purpose''.. made use, 

the work oig Hal Layin, Imports of ltabor.4nteiinsive Ma aizacture 

or Less Developed Countries,~~ , ' J~. ~~~ 
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