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In this paper we attempt to estimate the trade effects

I, Introduction

of a fifty-pexr cent tariff preference extended by developed
couniries to all less developed countries. It should be
récognized at the outset that any such estimate iz subject
to a wide marpgin of error. Given the state of our ignorance,
"however, ostimates of the range of probable outcomes are useful,
even if the upper and lower points of the range differ by =
Zactor of, say, four, |

The recsons for the large margin of errcr can be briefly
sketched, In additlon to the usual problems encountered in
estimating the effects of most-fnvéred~natiou (HFN) tarite
cﬂts,'there dre several special prbblems involved in the .
present atitempt. Tirst, since the tariif cut is preferential,
we have to be couacerned not merely with the displacemoﬁt of .
domestic production by imports, but also with the subst;tution
ol one group of imporits for another, VWe know even less about
¢lastlcities of substituticn bebween different clasuses of
Amports than we do about import demand elﬁsticities, Second,
export supply elastigi%ies are probably>lower for less developed
countries than for developed couniries. The trade effects of
tariﬁf cuts become more sensitive fo tﬁe precise value of
supply elasticitvies as these elasticities become smalley.

Investigators situdying the effects of iTFN tariff cuts (on

“*The authoxr would like to thank Carmella Ullman for her
very conmpetent research assisiance and Sherman Robinson for
doing the programming. Part of the computer time for this
project was madde available through the facilities of the
Computer Scileonce Center of the University of laryland,
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trade in manufactured goods) have frequently assumed (long~run)
supply curves to be pérfectly 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, 3n underdeveloped countries, shlits
in supply curves (due to changes in ﬁechnology, management, or
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
substliution among different classes of imports as well as the
substiitution betw2en imporis and domestic production, I have
to admit that the values assumed For the various elagticities
of substitution are only very loosely grounded in enpirical
investigation., TFurthermore, I have no empirical information
on supply elasticities in less developed countries and can
do no more than illusfrate the liplicatiorsof arbiltrary asswnp=-
tions. [inally, I can say nothing about the likely efi¥aects of
preierences on shifts in the supply curves of LDC exports.

In sectlon 1II of this papzr, we present a brief look at
tne trade flows {in 1965) likely to be affected by a preierence
gchenme. Section IXI is by far the longest section of the paper;
it contains a theoretical.discussion ol the model empioyed to
estinmate the coffects of trade preferences, a justification for
cur selection of pariicular values of the elasticiity of sub-

stitution, and a sensitivity analysis of the model., The
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special case of nonferrous  metals is discusszod ipn soction IV
and our numerical estimates of the effects of a 50-par cent
tariff preference are presented in section V., Finally, there
is a data appendix,

Parts of thils 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 %his guide to
the hurrled reader. Section II is short and essential. In
section IIXI, the heart of the énalysis is contained in gections
A, By C; F, and H, B8ections D, E;, G, I, and J are theorétical
qualifications on the analysis. I'm afraid that even the central
sections {4, B, C, T, and H) will be pretty tough geing 7or non-
economist readexrs; consequently I have added a section K which
summarizes the absolutely essential poihts 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,

IXI. A Brief Look at {he Trade Flows

The f£.0.b. value of all imports by thé developed countries
Irom less developed countries was $25.6 billion in 1965.2%
According to the UNCTAD definition of manufactures and semi-

manufactures, developed country imports of these products wexre

liyal B, Lary. Imporits of Labor-Intensive Manufactures from
Less Developed Countries (New Yovi: NBER, 1867}, pp. 4~17 (in
manuscriptj., Total LDC exporits were around 33 billion higher
(see UNCTAD Document TD/B/C.2/30/Add.1, 22 June 1267, p. 61).
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$7.38 billion, valued c.i.Z. (sece Toble 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 agrilcultwe, an area which might be included in a
preference scheme and therefore needs investigation, but.which
has been omltted from the present study. There remains about
5 billion in products which will be included in this paper.
1.8 billion of that is in nonferrous metals, which because
of tho vory largce flowa of trade in individual items and because
of the distingulshlng features of these products (notably the
high degree of product standarailzation) will be treated 1n.a
soparate section (section IV). The romaining 3.16 billion
will be analywed with a model which we shall dévelop in sectilon
YII. |

The present siudy includes imports of 2096 million out of
the 3160 million in Table 1l; in nonferrous metals we include
1506 nmillion out of 1802 million. The reasons for the dis-
crepancies are, first, ocur omission of importing countries
other than the U.S., the U.X., the E.E.C., and Japan and
second;our omission of certaln products because either tariff
or impori data were not nzvailable on a fouir~digit SITC level.

An idea <f tne share of the U.S., the U.K., the E.E.C.,
and Japan in votal developed country imports from LDC's cén
be owbtained {rom some data on the importis of 1qbor-intensive,
manuraciurces (see Tablé 2); These aata differ from ours in
being Zob instead of cif and in being labor—iﬁtensive manu=-

factures {(as delined bj Lary) instead of the UNCTAD definition
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Table 1. Impoxrts of Manufactures and Semi-Manufactures
by Developed Countries from Less Developad Countries, 1865
(thousands of U.S. dollars, imports valued ¢.i.f.)

1. Total manufactures and semi-manufactures ' 7380
2. DProcesged agriculture (in 2ITC O and 1) 678
3. Hanufactured petroleum products (in SITC 3) 1740
4. lNonferrous metals (SITC 68) 1802
S

. Total, less items 2, 3, and 4 above 3180

Note: The UNCTAD list of items regarded as mnnufactures and semig
manufactures has been used. The list is contained in |
Document TD/B/C.2/3, 2 July 1865,

Source for the above figures: UNCPLAD Document TD/12/Supp.2,

13 October 19G7, p.2 and Table 1.



Table 2. Imports ol Labor-Intensive Manufactures

fron Less Doveloped Countries, by Importing Country, 1965

(thousands of U.S, dollars, imports valued f.o0.b.)

Inpoxting Country

U.sS.
U.KX,
E,E.C
Japan
Total
Total
Sourcé:

Note:

1010
429
. 580
__66
of above : 2085
of Developed Countries 2427
Hal B. Lary, op.cit., pp. 4-21 (in manuscript).
Lnbor-intensive'manufactures are defined by Lary in hi.
book. Petroleum products and nomferrocus metals are
excluded but certain processed agricultural items are

included.
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of manufactures. The poilnt of Table 2 is that the %our listed
developed areas account for 85% of the imports of labor-~intensive
nanufactures from LDC's, . Pribably they account for a similax
percentage of the 3,16 billion of manufactures in Table 1.

To round out the picture 6f LDC manufactured exports,
mention should be.made of the 2022 million (f.o0.b.) of 1DC
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.?

I1I. The Model

A, Introduction

In order to predilct the effects of tariff discrimination,
ag well as to understand other phenomena in international trade,
it is important_té relax -the assumption, freqguently made in
partial equilibrium models of international trade, that imporis
and deonestic consumﬁtion are one homogeneous commodity. While
the homogeneous good assumption is not universal, I think it
is fair to say it is the normal assunption in empirical wdrk.'
For example, this assumption is employed by Balassa3 when he
derives his formula for expressing the import demand elastilcity
in terms of domestic supply and demand eiasticities and market
shares (of imports and domestic production). (Balassa is,

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

2These flgures are from UNCTAD Document TD/B/C.2/30/Add. 1,
22 June 1967, p. 61,

3Bela Balassa, Trade Liberalization among Industrial
Countries {(New York: McGrawAHill,‘1967), p. OY.
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in one place, he makes allowance for product'differentiation
by adjusting the market shares. Se2 pp, 189-190 in Trade

Liberalization among Industrial Countries;)

W¥hen the price of an imported good declines, ilmports expand
but the increase 18 limited by two factors: (a) the decline im
pricoc of the domestically produced good, and (b) the iimited
substitutability (if in fact 1mports.nnd the domestic product
are not identical in the eyes oi conéumers) between imports
aind domestic production., Models which rely orn the homogeneous
good assumption direct our attention to the supply elasticity
pf domestic production. And if we decide that this elasticity
is vory high then we can see no reason why a small decline in
tha import price should nog-lead to imports taking over a large
shoro of the domestic market, Yet this does not seem in accord
with our obgervations of the behavior of imports,

We shall now dovelop a model which explicitly considers the
degree of product differentiation, or the elasticity of substitutica
betweon different goods. We shall first consider a two-gocd
model, in which there is substitution between imports and domestic
production. Later we shall introducelﬁ #pird good, to allow for
supstitution between different sources of iﬁﬁorfs."

B. The Two-Good Case

All of our models start from the Slutsky equation, which

in the case of two goods is as follows:%

“uenderson and Quandt, HMicrceconomic Theogy, pi 28, gilve
the Sluitsky equatilon in this form:

day - 421) - ql'Aql
dvy Epl u = const. dy /prices = const.
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ny = h2512+h191

vhere nj = the elasticity of demand for good 1 (a positive
numbor) Ny

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,

dq; Py (éql) (3
ﬁ';ql dpji q; Wy % ql

6qi

dy

where ny is the ordinary price elasticity of demand and ﬁl
ls the compensated elasticity.

my =y (2 .éq_a)&a
q1 dy

ni —;11+u1-h1'

Now we can show that, if pl changes while Po remains
constant, n1 = hzslz.
éql P

We have ﬁl ™
dp1 a3

and S19 = = 3(ay/a3)  py/py

d(p3/py) qy/4,

Hence Sy ﬂ‘&(ql/qz) &pl ‘”:'"EZT
ny Q.ql' d(py/py) 1

If p, is constant, the term &pl/d(pl/pz) equals 1,

éqz
S12 . 92793 d7; Q2

ny (ag)? L
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wl0=
é = the elasticity of substitution between good 1

and good 2 (a positive number). (This elasticlty
is explained in footnote 5 below.)

Ly = the income elastilcity for good 1 (usually positive).

by ,hg = the shares of goods 1 and 2 in consumption.

In this fwo~good modol, wo shali be considering two goods,
M (imports) and Y (domestic productidn). Their prilces are Pm
and Py, and tho eolastlcities in the Sluisky equation are
By, Dy, W py: and sgy, and the market chares are hy and h&a

Wa shall express percentage changes 1in M and P by small letters:

AP AP, AM AY
B, p, ° M Y

The Slutsky equation in this new notation is:

" D= hyByethpiy
Novw n, is the percentage change in Juantity divided by the
percontage change in pirice, or |

n = :%m (We write -p, to mnke ny a positive number.)

4(Cont.) Now the increase in expenditure on one product, is
equal to the decline 1n expenditure on the other. 8Since hoth
prices are 1 initially, dqp/dq; = =1,

Thus 849 dg*dy 1

ny ag hg
Hence n; = hzslzw

‘and ny - h2512+u1h1, which is the formula in the text,
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Thus the Slutsky equation can be re-writien:

m = ~PpbySpy = Pybpipy
(Houristic note: Iz P, declines, - ~p, is & positive nqmber°
The increase in inports, m, is composed of a positive sub=
stitutlon effect and a poéitive income effect,)

This equaticn, expressing the change'in imporis as a
function of a change in Pps essumes that Py has remained |
constant, P& i likely to fgll, however, 28 a result of the
increased volume‘of impofts.

If,P& changes, the efféct on M can be oxpressed am follows:

m = +Byhysny = Byhyiny
(Heuristic note: A regative py reduces m through a sub-
stitution effect and lncreases it through an income offect.)

Adding together the efrects of changes in Py aﬁd Py,
ve have:

m = -PpliySpy = Ppbniy + PyhySpy - Pybyin

Now this equation needs to be modified because it assumes
that all of consumption is divided between M and v, whefeas
the situation we have in mind is that M apd ¥ are two varieties
of a product (say shoes) which is itself only a small share of
total consumption., In modifying the equation, ve need to intro- .
duce some additional notation.

Hﬁ,H& = the shares of I and Y in total consunption.

Hb = the share of all other products in total
consumpiion. (Hy+Hp+Hg = 1),

hm,hy = these now refer to the shares of M and Y in
the consumption of shoes. (hm-.'-hy = 1),
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C = the elasticity of substituiion between shoos
and all other goods.,

pP¥ = the percentage change in the price of shoes,
It is a weighted average of Py and py;
specifically p= = hpppthypy. (Since we shall
assume that the price of all other producis is
unchanged, p* also represents the relative
change in the price of shoes.)

The equation can now be written:

n = -pmhysmy “ Pu¥aly + pyhysmy - pyﬂypm ~ p*H,0
in the income effect teims, h, and hy bave been changed to
Iy ©o Hy. For individual commodities, Hy and Hy axe so
small that we can safely ignore the income effect terms.,

They will be dropped from the equation.

Ve have added a term =-p¥Hy0, which represents the
substitution of shoes for all other produciz. Wo are
asguniing that the two types of shoes have the same elag-
tleidcy of substitution against all other products.,

There 1is an equation for y analagous to the equation for
m., Tna two are as follows:5

y = =pyhmSmy = p*Ho0 + Pumhmsmy (2)

r ' - » - 3
YSome readers are probably not familiar with the concept

of olasticity of substitution, Sy the elasticlity of substitution
hotvicon imports and domestic,produétion, indicates the percentage
caange in the ratio MW/Y resulting from a 1% change in the ratio
O/ Py Hou if-?;"g%ays constaat, p;, the percentage change in
Py msasures thoe percentage change in the ratvio Pm/Py, Consider

an example. Xf Py falls by 10% (pp = ~,.10), and smy is 5, then
1/¥ will rise by 50%. If initially M/Y=206/80=.25, then M/Y will
rise to ,375, which implies that M=28 and Y=72,

How it can be shown that the percentage increase in M is
(~pndhySpy. In the above example, we have (.10) (.80) (5) = 4G%.
increasing 20 by 40% gives 28, as above. K
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These are the two demand equations, Let us suppose
that the price changes -are brought about by a tarifi cut.
Yo can then write equations for the price changes in terms
of supply elasticitles.

= At 4 m (2)
Om 1+t (lft)em

o Y :

y
The second equation follows lmmediately from the
dezinition of the supply elasticity (ey=y/py). The first
can be explained with the aid of a graph (see Fig. 1l).

P; vepresents the initial

. ' Import
\\\\\ Supply . . 1
0 - Curve import price, P_ the price
AV:\ \ B
Price received by exporters, and
2= PL - Pl is the initial tarifi.
X ' u o o : .
”’/’a %Egaﬁa P2 and'P? represent the
Curve - %
situation after the tariff
FIG, 1 Quantity cut. The change in the tayrif?

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

-APy + APy = ~At {5)

A

5(Cont.)Now if both Py and Py change, it is permissible to
consider their offocts separately. The percentage increase in
M resulting #rom a decline in Py 1s {-pplhyspy and the percentage
increase in M resulting from a rise in Py 1s (py)hvsmy,‘ [See
equation (1).] If pp=py, the iwo expressions w31l cancel and M
will be unchanged. This is the sane answer we get wihsn we
multiply syy by the change in Pm/Pyz. 17 pm=py, Pwm/Py 1is unchanged,
and so, therefore, is N/Y.
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(-0P;, and -At are positive numbers.) We acbitrarily set

1 1 1
Px = 1, so.Pm = Px(l+t) = 1+t. We divide equation (5) through

1
by Pml
- ST ) 1
Pm Ex(l+t) Px(l+t}
LU ) 1+t
At P
o g p 4
Pu 14+t T+t
Now Py = §~'. Hence:
)
m o DT m
Pr

4
14t (1+t)em

Ve substitute the supply equations (3) and (4) in%o the
doemand equations (1) and (2). After some algebraic manipulatioﬁ
(which will not interest most readers), we obtain the i’ollowing:6

ajim + ajgy = Wy

dgyill + Aggy = W2
where the a's and the W's can all be expressed in terms of the
paramoters Smys 9y the U's, %hele*s, and the tariff changes.

With Two equations we can solve for the two unknowns m and y.

G., - . s e
For interested readers, the coefficienis are as follows:.

= 1 4 hySn}y'l"h)nl’Zoo
(1+t)em

i1

ajg = _ PySay-hyHo0

e
y
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C. The Zstimation of tho égrameters-.

In using the equatlons we have Just derived, we can
assume that m is hnown and let one of fhe ltems which we have
called paranters be an unknown. (We shall let the unknown
paramecer be either Bny OF @y.) We shall in effect assume that
m is known by assuming that wo know the elasticity of imbort
demand and the sizg of the tariif cut {e:g. a 4t/(1+t) of ~.10
and an elasticity of 4 determines m at :40)s Following Balassa,
who has reviewed the literature on this subjact, we shall assume
the U.3, olasticities are 4.12 for Finished manufactures and 1.63
for seml~manufactures,

IFinighed manufactures. The h, and hy can in principle be

calculated for each commodity. Let us suppose that h, for the
finished manufactured commodity we are considering (we'll ecall
1t shoes) is 0.20. Tho elasticity of substitution, 0, beiween
shoes and all other commoéities will be assumed to be 0.5. K,,
the ghare of all other products in total consumption, will_bé |
assuned to be .99, H,0, which for practical purposes is the
same‘as G, i3 the elasticity of demand for shoes.

Given these assumed values, we can calculate ﬁgggg of
values of syy and ey which will be compatible with the

olasticity of import demand of 4.12. Table 3 gives some

S¢cont.)
2oy = - hp Sy ~hyHg 0
- (1+t)em

=1 + LBy Hhy B 0
. oy

899

-AT
wl 1+t (hmsmy+hmﬁoo)

Wy = Ai(hys - H,0)
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Table 3. Alternative Estiurtes of the Elasticliy of
Substitution (amy) beiweon Imports and Competing

Domestic Production —-~ Iinished NMaanufaciuzres

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

Values odf Bmy N ey eqgiuals

B0 by by 1.0 2.0 4.0 o

o)

.20 .20 11.91 7.59 6.16 5.03

26.93 9.04 6.59 5.10

R N &
[
<
e
o

.25 ,75 23.96 9.71 7.08 5.32
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oxanples of acceptablé palrs of By and ‘ey. Two such pairs
are (ey=2.0, smy=7,59)‘and(ey=4.0, By =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 1s large. And as long as ey i large, it turns out
that Smy is pot very sensitive to its precise value. TFor
example, in the case we are considering, if ey varies bet&een
2.0 and infinity, By wust lie ketween 7.59 and 5.03. 4s
will become clear in subsequent sections of this paper, Smy
is the crucial variable for determining the trade effects of
tariif preferehces.

We have explained héw one could derive estimates of By
for a single commodity 1t its elasticity of import demand
vere known, In fact, we don't have estimates of import demand
elastlcities for indi&idual commodities, but only for broad
aggregates~~2inished manufactures and semi~-manui’actures°

Ve shall make ihe assumption that sy, 15 the same for
all finished manufactured commoditles. To estimate this
common Spys Ve need the average h, for finished manufactures.
1 have calculated the average b, (weighted by imports) to be
.201 (methods are given in the Data Appendix). Thus the
example we have been comnsidering contains the appropriate
nunbers for the average of finished manufactures. Ve sball
pick ey=4.0, which gilves smy=6,16. Table 3 shows how our
estimated Smy would be altered if the underlying parameters

were changed,


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

-18.l

Semi-Manufactures, In prineciple we could Follow the same

procodure in seni-manufactures as we did in fFiaished manufactuyCsS—w
pick an ey and derive the Spy compatible with %he 8y and Balassa's
figure for the import domand elasticity, which is 1.63 for scemi-
manufactures. I did not follow this procedure because in the
cagse of semi-manuiactures the value of Bny is very sensitive to
the assumed value of ey .
Instead I sinply assumed thdt Sy Tor semi~finished is the
same as for rinished manufactures, namely 6.16. I thianlk this Js
an'underostimate, since semi-manufactures are more standardized
than finished manufactures, but this vrocedure provides a
ireasonable minimum estimate of Spye. I can see no way of picking
another number without being conpletely arbitrary,
With Spy=6.16, uud assuming 0, the elasticliy of substitution
between the commodity in question and all other commocdities, to
be 0.2, and emplo}ing Balassa's iigure of 1.63 for the impoxrt
demand elasticity, and using the fact that the average hy for
gsemi-manufactures was calculated (see Data Apﬁendix) to be .27,
ve can dorive the implied €y. This turns out to he .59, which
seems to be a reasonableivalue for ey. Alternative assumptilons
about hy and 0 lead to different values of €y, as shown in
Tavle 4,
In the case of one semi-manufactured proauct, nonferrous
metals, we adopted the hemogenecus produci assumpiion because
it seemed to Zit The nature of the conmodity. This product,
which forms a substantlal fraction of WC exports of manufactures

and semi~manufactures, will be treated in a sg@parate sectlon.,
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Table 4., Alteraative Eetimates of the Elasticity of
Supply of Domestic Production (ey) = Semi-

Finished Manufactures

(The elasticity of import domand 18 asgumed to be 1.63)

Ho® by by By Values of ey
.2 .27 .73 6.16 " .500
.1 27 .73 6.16 . 765

.2 .22 .78 6.16 .382
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Parameters foxr othor countriles., The parameters assumed

for the doveloped countries other than the U.S. are given in
the table bhelow. The values assumed foxr the U.S. are listed

for comparison.

U.S. L.E.C., U.X., and Jdapan

Semi~MunufactureS

810 6.16 4,0

@g=ag=e, 1.5 1.5

eg .59 .30
Finlsnad Manufactures

519 | - 6.16 4.0

eg=eg~ay, 6.0 6.0

ey 4.0' 2.0

Information on the shafeg of imports ian domestic consumbtion
for the E.E.C., U.K.,, and Japan are not available on a syztematilc
basis., The Uaited States has undertaken a considerable statistiical
effort in this field which we have been able to employ, but the
otchexr doeveloped countries have yei t§ do the basic statistical
work., As a substitute procedure, I tried estimating the import
share for Si1C groups for each of the other areas by assuming
that donestic conswaption of each artilicle bore the sane relafion
tc GNP in each area; That 1s, it textile consumpition in the U.S,
were x times as large as U.S. GNP, the same relatlonship would
hotd in the U.K. Since iwmports of texiiles by the U.X. are
knowin, the import-consumption ratlo could be caléulated. Thia

procedure had to be abandcned, because in a large fraction of
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the cases (I beliove nearly half) the estimated consumption
turned out to be smaller thar imports. I'm inclined to believe
that the main reason the technique breaks éown is ‘that the import
categories of the Unilted Sfates are not fully comparable with
those of othexr countries. Of course there are in addition
diiferences in consumption patterns anong industrial countries,
but I think that these differences are insuificient to account
for the failure to obtain reasonable values for the import shares.

In the absence of any other information, I folloﬁeé Balassa
in assuming the import-consumption ratice to be .40 for the
United Kingdom.and .333 for the Common Market and Japan. These
were assumed to be the saﬁe for 511 coumodities,

These import shares, together with the'values given earlier,

imply the following import demand elasticities:

Tinished Semi-finished
U.K. 1.85 . .76

E.E.C. and Japan 2,11 .94

D. Compatibility of Our Estimatez of the Elasticity
'0f Substitution with Econcmetric Estimates in the Literature

Ve have decided to use Spy=0.16 for both finished and semi-
finighed manufactures. Actually our reasoning could be used in
support of the contention that Sny is even higher.for seai-ilinished
nanufactures and hence thé weighted average for ail manufactuires
would be above 6.16, Since there is no reason to suzpose that
siz, the elasticity of substitution batween imporis from two
different sources, is any smaller than'smy, wve have assumed

512 to be 6,16 also.
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Yet the available oconometyic estimates of sjq are
goenerally below 6.16, Table 5 gives some recent estimates of
the average celastilcity of substiliution between alternative
sources of impbrts for all manufactures fox the major industrial
countries,

The incompatibillity, however, is only apparent. The
estilmates given in the table are for all manufactures together.
But we are interested in olasticilities for commodities on quite
a disaggregated level (4~diglt SXTC). Because thore is a
substantlal downward aggregation bias, an 819 of 6.16 on the
4-digit SITC level is compatible with a conéiderably lover
elasticiﬁy for all manufactures.

The aggregatlon bilas can be explained most easily with
an example, which we shall take, with minor modification, from
Macnougalla7 Consider the substitution between American and
British exports in third markets. Assume Tfor expositional
,convonlence that the combined exports of the two gountries
are constant. Thére are only two products: BRBritain exports
99 yards of cloth and 1 rédio, while the U.S. exports 99 radios
and 1 yard of cloth., Suppose both British prices ifall by 1%,
and that sjg for each product separately is ﬁ. What happens
to the volume index of British exports? It increases very
1ittle because cloth exports rise only from 99 %o 99,96 (the

ratlo of British to Amerilcan exportis rises by 6%, from 99/1

A

7G. D, A, MacDougall, "British and American Exports: A
Study Suggested by the Theory of Comparative Costs, Part IX,"
Tconomic Journal, Vol. 62, No. 247 (September, 1852), p. 493
and Appendix C, ' .
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Table 5 Elasticities of Substitution between Imporis

from Alternative Sourceé of Supply, 411 Manufactiures, Averages

for Major Industrial Countries

Author

Junz & Rhomberg

1965

Krelinin, 1967

1. Thego
whozo
2., "YThese
whose
3. There
third
Sources:

Adjustment
 Perlod Elasticlty
4 yrs.E/ 5,6 (third set of equations)§/
4 yra.%¢ 3.0 (second met of equations)3
2 yre.2 3.3 (third set of equaiions)
2 yra.2/ 1.9 (zecond set of eguations)
2 yrs.gy 2.6
estimates are basad on changes occurring betweeon periods
midpoinits are akout 4 years apart.
estimates are based on changes occurring between periods
nidpoints are 2 years apart.

i n difference in apecificatlon between the second and

set of equations in the Junz and Rhomberg article.

“H.B. Junz

and R.R. Rhomberg, "Prices and Export

Performance of Industrial Countries, 1953-63," IMNF

S¢aff Papers, July 1965, pp. 224-271; Mordechal

E. Kreinin, "Price Elasticities in Iaternational

Trade," Roview of Economics and Statistics, vol. 42

no. 4 (Nov. 1987), pp. 510-510G,
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to 99,06/0.94), British radio exports rise from 1 to 1.086,
but since cloth dominates pritish exports, the export voelume
index rises by only 0.12%.

What happens to the volume index of U.S. exports? 1%
decreages vory little because radios dominate U.3. exports and
they decline very little. Thus the'ratio'of the itwo volune
indexoes changes very little, and the elasticity of substitution
foxr aggregate exporis is much smaller than 6, the olasticity
for each product.

Tho rolationship between the elﬁsticity ol ﬂubstitution
£ r aggrogate exportsv(s) and the elasticlty for enoh product

(8) can be expressed with MacDougall's Formula:

wvis . avia
-] o -
5= gl gV

Vhere

Vi, Vé = Value of American (a) and British (b) exports.

4, B = proportlon of market (in terﬁs of quantity) held

by American (A} and Britlsh (B) exports..

The term in brackets is called the fndex*%f'Similarity of
Lxports. Ii the pattern of exports is identical in the two
countries the index is unity; if the patterns are complietely
diiferent, it is zero. The derivation of this formula is gilven
in MacDougall's Appendix C. |

I sm not prepared tc make any estimates of the probable

magnitude of the downward aggregation bilas. Thoreiore I
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cannot use the Jurm and Rhomberg flgures to make estinates
of 879 at the 4-digit ievel. The purpose of this seciion  has
been merely to show that the Junz and Rhombexg figures are

not noecessarlily inconsistent with our assumed 815 of 6.16,

E. Digression on Effective Protection

We shall be.uSIAg nominal tarif? rates instead of exfecfﬁve
rates to estimate the effects of tarifs preferences. In view
of all of the attention that nas recently been focused on
effecfive rates, our use of nomlaal rates may seem to be a
serious shortcoming of the study. However, the calculation
of effective protéctivé rates 1s leas 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 LI{
products in developed country markets. But it i3 also because
we aro dealing with differentiated products. In a differentiated
product market, the price of the LDC article in the developed
couniry may fall by the‘full extent of the_tariff cut, but
the weighted average of product prices will hardly change,,

This has important implications fqr'gﬁfe?tiveiprotection.
It means, for example, that 5 preference on léather will not
have much effect on the efiective raie of protection for shoes,

If we can ignore the changes in the leather tarifs in |
analyzing the effects of a preferaﬁce scheme on shoes, then it
is no longer necessary to calculate effective rates oy proteciion;
the impact of tariff changes can then Le correctly analyzed with

the nominal tariff rate.
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2t us see why this is so. ffective protection.théory
says that the response of domesiic producers to a tariff change
is given by the porcentage change in the brice ol value added

(p

or (pyi) (ey). Effective protection theory assumes that inpuis

v) multipliediby the elasticity of supply of value added (év),
<

ara avuildblo in perfoctly elnstlc supply; on thils assumption
the olasticity of supply of the product (ey) equals ev/v, where
v ig the value added smhare.

If input tarifZe (and hence lnput pricos) do not chango,

v, equals the percentage change in the preduct price (p) divided
by v. Thus ve can replacse

{py)(ey) by (s)(evb or p{ey)

Since we don't have to deal with the price of value added, we
don’t have te calculate eflfective rates'of prétﬁction.

There are certainly some products for which it ie vory
important to know @ha tariff structure in oxdexr to predlct the
efiects ofi preferences. These would be commodities for which
the input prices in the developed countries would be significantly
axfected by a preference scheme; such commodities would tend to
bo homogeneous products or producis in which the LDC's have a
suvstantial share in developed country markets, Both these
cescriptlons it nonferrous metals and iu the section on them
#0 de lock at tarifis on inputs. In all other commodities we

have ignored the tariif stiructure.

Q

“See B, Balassa, "Tariff Protection in the Indusirial
Countries: Aa DEvaluation," Journal of Political Econony,
Vol. 73, No. 6 (Dec. 1985), pp. 573~94,




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 goodsw~~
imports from the preference-receiving countries {My3, imports
from other countries (Mg), and domestic production {(Mg). The
extension from two to three goods is quite straightforward.
The demand equations are as follows*

mp = =py(hgsig+hgsyz) - ﬁ*(Ho°>*P2h2512+P3h3513

my = ~pg(hys)g+hgspg) = p#(Ho0)+p1h)s)p+pghgspy

mg = -pg(hjs1g+hesgs) p*(Hoo)+plh1513+p2h2523

The supply equations are:

At ml | ‘ m2

p ne o BRI o nl3
1 + Pg = 2 Pg-= 2
1+t (1+t)e1 eg eg

And by substituting the supply equations into the
demand equations to eliminate the p’s, we obtain this set
of equations:9 J

a11My + 239Mg + Ajgmg = Wy

ag3my + Agymg + agatig = We

Agmy + aggmy + aggmg = Vg

As before, we can solve these threes eqﬁations for m,, Mg, and mg.

9The coefficients are:
-] +i‘D1+h1(Hoo) ‘

aly where Dj=hgsjg+hgsig
(1+t)e1
- D2+h2 {H.0) -
399 = 1 + ___~_*72__ Dy=hysqg+hgsgq
(L+t)ey
‘ Dothqa(H o :
App + 1 + 3 3(¥0 ) Da=h,s, ,+h,s

171372723
(L+t)e3 ; ]
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G. Comparison with Other Models10
It is interesting to compare .our model with the Dutch
model of trnde liberalization.ll The model has been employed by

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

eccnonic inﬁegration.lz
?2(Cont.) |
~h. & ~he ' ~had
agy = 1*12 ayo= 212 ajg= 3*13
(l+t)01 ey es
" ahyd ~ho i ~hs§
- 1*13 - 223 - 323
31 " = Mgz 23" ———
(1+t)ey eqy €3
where éiJ 2 SiJ"Hoc

~At - Lt At .
W m ——— [Dy+hy (E50 Womu =—— (1148 Vam =~ (liy@qa)
1 1t LDy +ay )] 2 1+t ( 1 12) 37 T ( 1+13

10This section is not intended for lay readers.

llThis model has been presented in several publications

of P. J. Verdoorn. The one I emnployved is "The Intra-Blcc
Trade of Benelux," pp. 291-329 in R. A. G. Rokinson, od.,

The Econonic Consequences of the Size of Nations (New York:
St. iartin¥s, 16603. The Dutich model has been ably presented
and analyzed in L. H. Jdanssen, Free Trade, Protection and
Custons Unions (Leiden, 19G1).

12Lawrence B. Krause, European Lconomic Integration and
§3e United States (Washington: "he Brockings Institution,
687,
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Verdoorn deals as we do with the market for a particular
commodity. HNe also assumes all suppl& curves to be Plas,
Thus when a country reduces tariffs on M; (the imporis of a
partner in a customs union) while retaining the tariff on
nonmember imports (i), P; is the only price which changes,
The elasticlty of demand resulting from such a tariZf change
can be expressed as Tollows:
€1 ™ qj&+agb
where €1 = the elasticity of demand for My
& = the importg elasticity of demand
] =‘the'e1asticity of substitution between M; and Mg

94,0 = the shares of Uy and M, in to%al imports,
1742 (q14q0= 1) 1 2
A37+d2

(Verdoorn treated 21, &, and B as negative numbers, I have
treated them nere as positive numbers.,)

Since ey = ny/(~py}, we can write

My = =-p3qi¥ - piqgb. (5)
Verdcorn thought of this equation in this ways My increases
along with all imports (note that P3gj is the welghted average
reductlon in the price of all imports), and M; also increases
by being substituted for Mg, Verdoorn assumed that & = ,5 and
P = 2.0,

Ve shall try to reconcile the Dutcﬁ model with our own,
Whexever possiple; we shall‘use the same notation in the two
models., First, let us see how our model looks when we assume,
with Verdoorn, that all supply curves'are Tlat, Our demand

equatlon becones

M1 =P1{hpsya+hgs ) - pr(H o), €6)
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(‘le are ignoring income effects because (l-Ho) is assuned %o
be negligible.) Ve can imnmediately see a certain similarity
batween the two models, m; and py have the same meaning in
both (5) and (6). The term =pjyqspb from the Dutch model scems
to correspond to our term -pjfhgsjygthgsizl), with p correospoading
approximately to sjg and 833. The term -p1q31% in (5) secens to
correspond to our teirm ~p#(Hgy0), with both £ and Hyo representing
2 demand elasticity and both p* and pjq] representing a welighted
average of prices.

We can make the two models completely cousisteat by
assuming, in our model, that hg=0, or in other words, that
there 1s no domesiic production of the article competitive
vith dmports. Such a medel might apply, for example, to U.S,
imports of arabica and robusta coifee. Both [ and sjo would
represent the elasticiiy of substitution betwzen the two types
of coffee and both I and (H,0) would represent the elasticity
of demand for coffee, YWith hg equal Yo zero in cur madel,
hi+hg = 1, and hy and hg would correspond exactly to qj and 42,
in our wmodel, p*=hypj, and this corvespounds exactly to pidi.
Thus, under the assumptlon that hg equals zero, all the terns in
{5) have exact counterparts in (6}, apd the two models would
+ive identical results:, This interpretation ¢f the Dutch model
makes it a special case of our model; and a special case which
wvould not seem applicable to mest finished manufactures.

Vardoorn’s mcdel, however, is subpject to anocther inter-
pretation, which is probably cleser to the thinking of Verdoorn
and others whe have emplcyed his model, In comparing (&) and {S8),

we might consider the correspondence bhetween [ and syg, and
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beiween & and hgsjg. Our term pu(H,0) would have no counter-
part in the Dutch model under this interxrpretation. Lot us
assume in our model, thea, that o0=0, l.e. that the substitution
between the commodity 1n‘question {(call it shoes) and all other
gotds is negligible, Making the same assuﬁption in the Dutch
model; we can interpret & as h3smy where Spy is the elasticity
oi substitutlion between iﬁports and domestic produciion; both
& and h3smy represent the lmport demand elasticity.

But even in this speclal case, the two models are still
different., And the difference turns out to be a very 2undamental
one. Let us ﬁrite down the two equations, using sjyo in place
of P since they represent the same concept.

mp = -p1lagsig) - pra)(hgs;y) (5a)

my = -py(hgsig) - p3lbgs;3) (6a)

The terms qg9sjg and hgsjg both represent substitution of Hy
against Mg, but the two models give different answers. Since
qg=hg, trade diversion in our model is smaller than or equal
to diversion in the Dutch model., In géneral, trade creatiecn
wlll be different in the two models, too.

Thus the two models give diffcrent results, and this is
because they represent two different views of consumer behavior.
i think the Dutch model is probably moxre applicable in certain
sifuations and our nodel  is more applicable in others., An
example where <the Dutch model would be applicable is where
k; and Io, the two inmporited products, are two varleties of a
certain type of shoe, say sandals., Y, dowestic production,

consists of other itypes of shoes. Consumers treat sandals as
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a "bundle"; when Py, the price of onelvﬁriety of sundal, poes
down, consumers substitute against Mg according to the toim
-p1{49539). Then they substitute all sandals against other
v
types of shoes, according to the term ~p,{h3syy), where 2y,
refers to the price of all sandals. Siance only Pl iz asauie2d
to change, p,=pjdy, and the term becomes ~p1Qy (gsy. ),

Cf course a model of consumexr behavior deesn't imply
anything about what goes on in the consumers® minds, But in
the absence of empirical data, perhaps it will prove usafal to
£all back on igtrospec'i:iono ¥ suggost that in the case of a
good like sandals, consumers conscilously comparz different
varieties of sandals, while they are much leszs iikely io
counpare consciously a sandal with another type of show, This
lire of reasoning also suggestis that s;g would be higher than
Spye (Recall that in Verdoorn®s applications of the Duich
nodel, ke sets 53572.0 and &, or hzsgyy, equal o 0.8,.

In tae case whare My, Mg, and Mg are three different
varieties of shoes which are coasidered together by the typlcal
consumer, our model rather than the Duitch model miéht e more
appiicable. In cur model, a deciine in p; leads to subsiitution
against Mo (the tein -pjhgsiz) and against Mg {the tern -pi1hisis:
in symmetrical fashion., It does not seem to be neceszsary, however,
for s3g and s35 Lo bo equal,

While the two models are counceptually dilferent and give
different results uwunder most circumstvances,; there is a special
case in which the two models pive the same results {for 7 .

This case 1s the one in vhich sy9=s33 and 815> Syy. Under these
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assumptions, we can write eqguationz (5a) and (Ga) as follows:

my = =pyldg+ayhig)syy (5b)

my = =py(hgthglsyy - (6b)
It can be shown that (q2+q1h3) equals (hothg).
(Note £irst that hg = 1 ~ (hj+hg).).:

h2 + hl[l-(hl+h2)'l - hz*ﬁ'hx—hl(hl’i‘hz)
hj+ho hi+he hj+ho

dg + Qyhg =

=2 ] - h,, which equals hg+hg,
Therefore my has the same value in 5b and 6b.

Lven in this case of 819=S13~S however, the two mcdels

ny’
give quite diffexrent estimates of trade creation and trade
diversion. The trade diversion and trade crsation for

illustrative values of imports shares are shown in the table

below:
Value of (my/-pjy)
Total Dutch Model Our fodel
3 99 Diversion Creation Diversion  Croation
o 1 .9 5,88 5.40 048 1.08 4,80
o4 6 5,52 3.60 1.92 W72 4.50
09 1 4,92 .60 4,32 n12 4,80

MNote: Slz=813=smy=5. h3w.8

The Dutch model gives higher estimates of itrade diversioan and
lewer estimates of trade creation than our meadel.
Ve have two models of consumer bekavior--we nust decide

which to use.



I have opted for our model rather thaan the Dutch model,
but without a convincing justification for the cholce, I'm
rather attracted to the "bundle"™ model as a explanation ot
consumexr behavior, but casual observation suggests to me that
one cannot identify our ilmports in given commodiiy catesorios
as bundles. That is, for bundles such as sandals, men's spoit
shirts, motorcycles, toys for 3~year-olds, carpets, and tennis
rackets, part of domestiic comsunpilion is imporied and part is
preduced domestically, I suggest this is the case fox most
bundles., Since the bundle model deoesn't sesm to apply, I
use our model.

B, The ¥ive~Geod Model; Sensitivity to Parameters

The five-good madel is exacily analagous to the three-pgood
model., 7This is the model we shall enploy in section V to
estimate the effects of preferences. Yo useo a model with
as many as five goodzs because it is desirable 1o separate
the following types of suppliers: Iless devoeloped couunitrices not
now receiving preferences, less developed couniries pow anjioying
preierences (ihese countries of couvrse face possiblce losses of
exports as the preferential tarifis they receive are extendod
to competitvive suppliers;, low~wape developed councries whose
products ave especially competltive wilth those of LLC's (in
these categoriles we include Japan, Spain, and Portugaly, other
developed countries, and domestic suppliers in the country
granting preferences,

The demand equations, the supply equations, and the

sclution are very similar fto those in the three-~good model and
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are notv repeated here., What we shall do 1n thls section is

to show the sensitivity of the model tb changes in the parameters..

Below is a

hy,h5,h3,h,

hs"

i, Mg, M3, M, ,Mg=

€1:,€92,€5,€4 =

nll,nlz ,ms ,m4,'ﬂ15:

list of the varlables employed in the model.,

the shares of shoe imports from (1) less
developed countries not now recoiving
preferences, (2) less developed countries

now enjoying preferences, (3) Portugal, Spain,

and Japan, and (4) other developed countries
in total (U.S.) consumption of shoes.

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

the quantities of imports and of domestic
production,

the elasticity of substitution between Hj and Hj.

the elasticity of substitution between shoes and
all othexr goods.

the elasticlty ot export supply

the elastlcity of supply of ~omestic
production.,

the percentage change in ify,lg,Hs,Hs, and Mg,

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

3, and 4, or AMg + ANz + AMg4, which equals ligmg + Mamg + Mamg.

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

or Mymp~{trade diversion). (Trade creation slighily exceeds

the decline in domestic production, Mgmg, because there 1is some

substitution o7
ratio (TCR) and

respectively as

shoes for all other goods.) The trade creation
the trade diversion ratio {(TDR) are defined

the trade creation ard trade diversion each

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

my ~TCR+TDR.
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Table 6 shows my, TCR, and TDR under alternntive sets oi
parameters. Throughout, we ascume an initial tariys level of
25% which is cut in hali for preference~recelvers. For the
moment we assume no supply constraint in the less developed
countrics. This assumption, which willl be relaxed in the
next saction, enablés us to ignore the effecis OF U.S.
preferences on LDC trade with other countriesp

In Table 6, a blank space lndicates that the value of
the parameter has not changed from the previous obhservation,
The "standard assumption' Ifor finished manufactures s given
in ohservation 9. All s°'s are 6.16, 0 = .95, oy = 4, apd the
other parameters are as shown in the table. Observations 1-3
show that mq is not very sersitive to variations in ey petwaen
9 and 100, The comparison o observation 4 with obserxvation 2
shows that m; 1s very insensitive to 0, Obsorvation 5 shows
the insensitivity oX my to eq; @g; and ey In each oi tihe
above cases, TDR shovs considerable sensitivity to the parameter
changes., Observations 6 and 7 show that #ng 1S indeed sensitive
to the s's, |

The "standard assumption' for semi-~manufactures is given
in observation 22, Observations 21 %o 27 show that my for
semi~manufaciures is not very sensitive to changes in eg, U,
and €9, €3 and e4, but it is sensitive to the s°s.

To summarize this secticn, we can say that my is sensitive
only to the s's, but that trade creation and trade diverslon

are sensitive to the othex parameters as well,



TABLE 6
Tayiff Praforences: sSenzitivicy
Results o Chanses In Parzmet

of

Parameters Calculated Resuliz
. Observation h h2 . h3 ,h4§ hs ; 512 Al:'gtheﬁ o el e2 ; e35 ea : e5 ml TCR TIDR
1 .02 | .01].05(.12] .80{ 6.16] 6.16 5 ooo | 6! 6|6 |2 581 LAL0 .141
R 4 .588 .480 .i06
3 100 599 .542 058
4 _ﬂ;, .2 1 4 .586 465  .121
5 _ .5 414 |4 587 .498  ,089
] 6 12.32] 6.16 6|6 |6 €23 .494  ,129
: 7 . 12.32] 12.32 R.140 .208 .232
é 21 03| .01|.080.15] .7 6.16| 6.16 .2 hooo .5 [1.51.5 |.30 479 267 213 |
22 L .59 | 0503 .329 174 3
23 .80 515 360 156
24 .5 .59 [.530  .398 .132
25 i | .2 3.03 |3 521 .277  .244
26 o i"- | 1 ] ginn_; 1 493,358 136 |
27 . 112.32, 12.32 L5 1.5 |1, .850  .522 323
R f !

Symbols defiied in text.
parameter has not changed from the previous cbservation.

A blank space indicates that the value of the
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I. The Nodel with Supply Constrainis in the LDC's

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

are upward sloping, raise the price of their exports and

thereby affect LDC trade with other countries. Sinilarly,

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

simultaneous granting of preierences by other developed countries.

We shall now develop a model that will handle these compli~

cations. The model of the previous

section can he illustrated

graphically by the horizontal supply curves in ¥ig., 2. The

preference shifts the supply curve from Sl to Sio Thie wodel

of the present section redraws the supply cuvrves to look 1ike

Sz and Séa

Sz
/5,
Price \/ Y

[

O :._: : ¥ - -tf-
C:)'Ql Qy LBC exports
riGg, 2

The demand curve of the
preierence-granting region
Tor IDC exports ~llicws the
prices of compeiitive goods
(P through Pz} to change
acceording to the supply
elasticities. In the

model of the previous

section, we calculaiced

Q;Qg, Irom which we can easily derive the €lag Ticity oi the

demand curve Elo Specifically,

I = AQ P B 10" I+

1 —_ —

We shall refer to Qy8, as AQ%, or the ilincreased exporis under

the assumption of no supply constralnts

in the 18C°'s.
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Now in constructing our nore genéral model, which
incorporates supply constraints in the IDC's, we Jirst
calculaté By and AQ#* for each preference~granting region.

Ve aggregate the AQ* for all preference-granting regions
and we calculate a weighted average (ﬁl) of the LE;°s, where
the weights are the initial imports Zrom LDC's of each
preterence-granting region.

Then from the formula

B8Q* = (ZQIE, * (~T)
where the summation runs over preferencengranting regions, we
calculate T, the implicit average tarif?f reductionols Then
ve can draw a graph analagous to Fig. 2 for all regions combined.
Given the elasticity of export supply in the LDC's (el), we can
calculate the actual increase in exports, which we shkall call
0Q, (in Tig. 2, AQ, equals Q1Qs2.

In Fig. 3 below, Sg is the supply curve including the
tarifr, Sé is the supply curve including half the tarit?, or
the supply curve under preferences. The new equilibrium is
determined by the intersection of Sé and the demand curve.,
Alternatively, equilibrium can be found by drawing the supply
curve excluding the tariff (Sg) and finding the quantity at
which the vertical distance between the D curve and the S§
curve is one half of the tariff. This is the method we shall

enploy below,

131n general,€ . will not be equal to the weighted avorage
tariff cut. If, however, E, and the tariff cut (AL/{1+t)y are
the same for all markets (s%rictly, all that is required is
that they be uncorrelated), then U as calculated in the text:
will be equal to the uniform tariff cut At/(1+t).
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On page I3° above, ve

shoved that with this

P 2" type of graph, we can
7] o) / P ‘Szy
/ / -~ \ pm = AL n

—— —

7 . .
///1:;/ ‘ 1+t {1+t)em
/ '
g E where pm is the perceatage
|
I

change in the import price

) | and m is the percentap
S the percentape
Qg Q-'L i
<
FiG. 3 change in the quantity
lmported, as a result of the preferential tarify cut, in termns
of our notation here,
Py = At AQ, 1

——ee——

1+t Q (1+'4:)e1

where t is the implicit average tariff rate derived from T
and AQ, is QiQo in TFig. 3,

But 4Q,/Q = -p1E1. Hence

1 i
D = _E_ ~ Py 1
1+t (l+t)el

At At
= — 19 w o— (B}, 7.)
Py 1+t [1 + _M_il__. } i+t ¢
(l+t)el

Ve define B as the term in brackets,
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Now AQa/Q = =p1E;. Substituting (7) into this, we have

At '
AQa/Q e 1+t [bElJo

This is the lncrease in exports under the'assumption oY supply
constraints. If there are no supply constraints, the increase

in exports is, as we showed earlier, -
. At
AQH/Q = = 1+t [E1]

Hence aQ, = AQH(p) (8)
In other wofds, to take account of supply constraints in the
LDC's, we should muliiply the resulté of the model of the
previous section (AQ:) b} the '"correction factor" p.

If there are importing regions not granting prefergnces,
we should estimate El for such regions and our weighted avérage
El would be affected. In other respecis, however, the analysis
would proceed as before. The implicit average tariff cut, T,
would be smaller. But the crucial formula (8) would not be
aZfected. |

One could then calculate the effects of preferencoes on
exports to each region by calculatiné the rise in the export
price in LBC's and by adding to the new‘expdrt pricé the tariff -
applicable in each reglon. The change in ianded price multiplied
by the region's E1 would give the change in importé, One implica~
tion ot the model is tha% expdrts to non-preference~granting
regions would decline. Another is that a given preference-
granting region's imports would increase less 12 other rogions

grant preferences than if they do not.
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Summar&. In this sectlon we hafe de§610ped a modael for
calculating the effects of preferehnces under conditions of
supply ccnstraint in ILDC's. The important conclusion is that
the export incresses estimated under the assunption of no
supply constraint (AQ%) should be scaled down by a factor

which we have called p, where

(1+t)e1

ey, the gxport supply elasticity in the IDC's is a
crucial parameter for the determination of b 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 @y, the empirical results to be giﬁen in section YV were
calculated on the assumption o? ey = infianity, i.e. no supply
counstraints. + I leave it to the reader to pick his own ey
and to calculate his own B, I willl, however, offer ithe
following suggested values.

For finished manufactures, Ey is usually about 5 or 6,
With By = 5, t = .25 (this of course varies with the commodity),
and e; = 4, p = .5 ang the estinates of the next sectlon should

be cut in half. (The higher is e., the larger is p.)

l,

For semi-manufactures, By wWill usually be a litiie lower

than for -finished, but still around 5, With &, = 5, t = .35

’ 1 ?

and o, = 1.5, § = ,193, and the estimates in section V should
1

be divided by five.
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J. The Model with Econcmies of Scéle in the 1LDC's

In the previous section we considered the case of rising
supply curves in LBC's. Supply curves may be falling, howeveé,
because df econcmies of scale in'produ;tion or marketing or
both. There are two cases to considef: (a) where the industry
cost curves are U-shaped and (b) where costs continue to decline
as exporis expand., Let us assume for the moument that the exports
of a given product from diffexrent 1DC's are perfect substitutes.
Then in case (a), current exporters would norﬁally have reachaed
the low point on the industry cost curve, }Preferences would
increase production, raising cosis and probably inducing
additional countries to become exporters. The export supply
curve for LDC's taken tﬁgether would still be upward sloping.

In case (b) on our assumptions there'would be oaly one
LBC exporting the product,. Preferences would enable this
country to expand production and lower its costs. Potential
exporters would find the export market for this product evén
less attractive under preferences than 1t was without them.

If we relax fhe assumption that the products of different
LDC's are perfect substitutes, then no clear conclusions energe
in case (a).l4 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 whaﬁ happens

to the weighted average of costs 1s indeterminaie.

14 Strictly speaking, product heterogeneity within the
sector of LBDC goods is lncompatlble with our five~good model,
in which LEC goods are homogeneous,
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in case (b)), undexr the product differentiantion assumpilon,
theore may be sevaral countries currently exporting the proauect,
A1l will normally increase production under preferences and
costs for all will decline,

Whether costs are riging or falling, ihe model develonad
in the previous section is appiicable to the present caLl.
Iz costé are falling, 61 will be negative., Again, the reader
ijg invited to plug into the modal whatever values o ey he
rfeels are appropriate in particular cases.

K. Brief Swmary of the Essenilal Features of the Model.

Ve started from the assumpilon that the import demand
elasticity for the Unlted States was 4,12 for.finished MADL=
factures, After adding a few mors assumpiions, we then
concluded that the average elasticity of substitution beitween
importé and domestic production was about 6.16 Fcr finished

manufactures, We further assumed yhat 6,16 was the elasticlty

1=h

of substitution between different groups of imporcs.

The semsitivity analysis cf sections H and { revealed that,
there are only two parameters vo which my, the total increase
in LDOC exports, is very sensitive, the elasticity of substitution
(s3 and the export supply elastlcity in the LBC's (el)u Vo
agsuned ey to be infinity, l.e. the LDC expoxt supply curve
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of substitution are 6,16 can be appreciated if the following
approsinate relationship is accepted: the clasticity of

demand for IDC exports equals the (common) elasticity oOf
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subgtitution tines one minus the ILDC éhare in the total DC
narket. Since the LEC share in the toi2l DC nmarket 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 assumptiion
vere made. (Gf course fhis-simple assumption would not
enable us to estimate trade creation and trade diversion,
but only total expansion in LDC exporis.)

In the case of semi~manufacturgs? we simply assumed
that the elasticity of substitutlon was the same as for
£inished manufactures, 6;16. Because of some different
assumptions about elasticities of supply in the developgd
countries, the implied elasticity of demand for LBC exporis

of somi-manufactures works out to abouf 5.0.

IV. Nonferrous iletals
Ve have treated nonferrous metals separately from the
other commodities, partly because of their guaniitative
importance and partly because the product homogeneilty
agsunption seems to apply to them. There are probably
other commodities to which the homogeneity assumption applies,
but I did not find any others of sufficient importance to
merlit the detailed analysis that we give to nonferrous metals.
We shall consider here the possible effects of a preference
scheme on the form of nonlerrous metal exporis, that is, whother

ezports are in the form of ore or metal, Ve shall not consider
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tho possible effects of prefereiices on the mining of ore
itself. I think these effects are likely to be small bocause
the elasticity of supply of ore in LOC's (and in DBC's) is
probably fairly low and the nominal tariffs involved are
genarally low,

But a small tariff change may have quite a dramatic
efiect on the form of nonferfous netal exports. In the fivst
place, a small nominal tarifs? chaange is likely %o inply a
sizeable change in the rate of effective proiection. Tho
cost curve of converting ore into metal goenexrally has a
downward-slopihg portion and then is likely to be #lat up
to very large outputs. if IDC exporis are perfect substitutes

for both DC exporis and Zor domestic DC production, the demand

curve for LDC exporis will have an extremely high elasticity.
In fact, with constant costs and preduct hemogeneity, a 5implo

supply-demand model implies that all the refining of IDC ore should
take place either in the LUC itsel? or in the iamporting couu?ry,
This simple mcdel does seem to accord fairly well with reality,
for only rarely does an LDC ezport metal in both ore form and
metal form. I am not Ffamiliaxr enough with the mineral opoera~
tions of LDBC's to be able to explain why these rare cases do
cceur, but some psssible explanations come {o mind. First, a
couniiy may have ore mines in gulte dictant locations, and it’
may happen that it pays to refinc the ore from one mine bui

not iyrom another, Second, the country may be in the process

Oof expanding its refining 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'locationa in order to
confront a strike or strike threat more efiectively.

Thus in most cases the refining of ore is an all-or-nothing
proposition for an IDC., Vhere all the exports are currenily
in ore form, a preterence might be enocugh to tip the halance
and make economlc the counversion of all ore into meial,
Similarly, where part of the eoxports are in metal form, the
perference might cause the conversion of the rest of the ore
into metal, although this would secem unlikely 1f the motiva-
tion of ILDC refinlng capacity were to meet a s3trike threat.

Of course the preference might cause only part of the ore
exports to be converted, elther because there are different
mines lnvolved or because part of the motivation for iﬁstalling
relining capaclty is to meet a stirike threat.

There seems to be no way, short of acquiring detailed
knowledge of particular mining operations, of ascertaining
whether a given preference will ¢ip the balance and result
in conversion of ore exports into metal exports. All we can
do here is to show possible cutcomes under fairly extreme
assumpiions. Unfortunately the magnitudes are large and hence
go is our uncertainty as %o the eiffects of preferences on
nonferrous metal exports,
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