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Lreface

This paper is concerucd with the general problem of how tho im-
position or elimination of trode bovriers afifccts vesource allecation,
The analysis dewonsteates, by spelling cut and corrccting tvo major
ghortecomings, thai the cxisting "theory of effcctive protectiou" docs
not adequately wenswee the rorource allecation effects of a toriff

structure.

Particulor policy pwobleoms to wideh this analyeis night be eppliced
include the cvaluation of drpsert subztitviion and regional cconepnic
Integration progeims,  In cech it de cleacly erucisl to huow vhat fupaect
a given chovze in the stvacture of trade vestnicetions vould have on
rescuree ¢llocoticon, Withoov! o clecs understending of the theeretical
issues develeprd dn this poper, wieexleuletions ave likely,

0f additional intervest to tho policy-cidionted reander wo soug
teatative cstimntes of cffcctive prolesitve wnten of walven, Altheugh
there are a wnber of sliovteonivse in the basdice dota (In cowoon wltﬁ

most other ampirical vork in the ficld), the results indicate the bicoes

found in the Tajwan tavifif stiuctuie,
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Non-Traded Tpouts and Substitukioy in
Calculating the Eifcetive Yiotective late

Lo

J. Clark Jeith
Jntroduction

In the past few yeoars the topice of "effective' rates of protection

has been the object of conaidenahle attention, Loth theoretically and

- . . . 1 . .
enpivically, among dutcovetional economiste.”  The basic point of the

anilysis, thet one nvot take inte account toriffs on material inputs as
well as the taviff on the outpur in order to discover the resource allo-

cation efficet, wan wade eirply and clearly by a strategle cholee of assumpe

tions, Tithor deplicitly cr ewplicitly, the ivitial writers mode the following

., 2
asgurplionn
4
() Yhe texiff wote vepresents the rate of diverpgence betweaen the

free tride auwd protected prices of & tradable,

(h) “he production function is lincarly homogencous.

cal dnterinduetyy velotionchips ave fixed.

e

(¢) “he pliye

(@) The clastieitics of foreign deamnd for exports and foreign
supply of duporls are infinite.

(e) The dasticity of supply of domastic non~tradable inputs is
infinite,

(£) The clesticity of supply of factor inmputs to the domestic

industiy is lese then infindte.

LThis paper is besed on an unpublished doctoral digsertaetion, Univer-
sity of Visconsiwu, Junc, 1967, and wus supported financially by the the
ATh/University of Wiscousin Rescarch Projeet on "Economice Interdependence
in Southeast Acia', Scveral mewbers of the project, particularly, P,
Ellsworth, R.E. Baldwuin, T. Morgan, and S, Naya provided valuaule
supsections.  Sole respongsibility for the reszarch, howcver, reuwnins with
the authox,
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(h) Trade end production in protected indugtrles exist both before
and after the introduction of protection.

This paper extends the theevetiecal analysis to allow rclaxation of
two of these: assumptions (c) and (c).. The othexr assunptions will be
retained tloughout, In addition, to simplify the discussion 1t is con-
venient to assume that the ith good g the only wmaterial input and that
factog £ is the ounly puimary factox u;ed in Ehe production of good j.

In Scction T we sumvarize the exfsting analysis of tha cffective
proticetiive rate and introduce a siwmple giraplical approach fox haudling
the analysis. We show in Scctions ‘IT and TIL respectively that: (a)
Undexr conditions of lees than infinitely elastic supplics of nou-traded
inputs, part of the protection of a torifif on dmports of a filnal good
is passed on to the uon-tyaded input, and part applied to the prinary
factior; the proportions dgycnding on theiy relative supply clusticities.
(b) Substitutability between the primary factor end the material dpputs
permits economizing in production, yiclding a greaten increage in the.
effective protcctive rate than under conditions of fixed physicni cocffix

cients of procduction, In both of these Seotions we deal with the question

of how to defiine the effective protective rate in light of the purposcs $
of the concept, and given the niodificd assumptions. In Scetion TV we
demonstrate that the efifective protective rate is highly sensitive to
these modifications, with tentative estimates for sizxteen import-

t

competing scctors of Taiwane. Sectlon V contains our concluding reparls .

]
vty
318

T. _Suwmaxy of Existing Analys

The impact of protection under the assumed conditions can be illuu-

tratcd by meaus of Figure T. In Figure I a cornex unit isoquant,
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q. = 1, represents the entiye Leontlef~type production funstion whilceh

—n

He
(%]

lincarly homogencous and hag a zexo clasticity of subatitution, This

(e
v

sufficicnt to desexibe the entive production function of puold j, for
it shows the combinations of material juput i and primary factor £ rc;
quired to produce one unit of good j, or any multiple thereof. Undex

free trada the per unit prices of j and i, given from abroad, togethen
yield the vertical interecpt (0b) of the unit isocost curve, Since ve

are concerned with output costu pew vnlt of j, we 2loo know point a on
the unlt isccost cuzve. Yoints a and b together define the position
and slope of the unit dsecost curve b a c. The introduction of pxo-
teetion changes domestic puices of goods j and i, changing the cquili=
briwn golution in Rigure T, A tavifif ou good 1 of, say, 20% with no
tavifif on good 1 nesults in a 207% incrcese in the pex unit outley on
good j, shifting the vestical dntereept of the pex unit isocost curve
upward by 20% to p&int d, permitting the horizontal inteseent to drop
to poiut c. This provides us with sufficient informaticn to dotennine
the proportionate change in per undt value edded: ifes,nthe ufic&tiva
protective rate, '

Figuce I, however, provides no indication of the resource allo-
cation cffecte that the cffcetive protective rate is designed to indicate.
For this one must consider what happcus to preduction when protection
is int-oduced and vhat it is that, despite the lineaxly homopéncous pro-
duction funetion, limits the expension of production when protection is
introduced.

There are two cntrcunc cases, 4 vertical supply curve, and a howie

zontal supply curve, neither of which satisfactorily describes the usual

situation. At the one exbranc, protection yiclds no change in production,

-3
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with the entire pgnkuction being absorbed by the pre-enicting producers
in the form of a quasl-rent, MNowever, for this solulion to hemain as
a 10§H—run cquilibriuim theze would have to be some mechendam whoroby
the quasi-rent could be xetainad, for otheivise production would expnﬁd
as new producers cnter the narket, conpeting avay the quasi-rent. At
the other extrcine, distuzbance of the free trade equilibrium results in
an cxpanslon of production at constant coate, liwlited only by the extent
of the'market. Thus, thene vould be zevro iwports In any pzotected industry.

Clearly, neither cxtreme case yields nuch insight into the rcoource
allocation pulls that we wont: to weasurc. Iustead, consider the inter-
nediate situation of an upwoend-sloping supply cunve: the geeater the
degree of protection, the greater the pull of yesources into the industnry

to expund production. The upvand-iloping supply cuzve is possible despite

[ I

.

;rthc linearly honogencous production function beeause the pzlnary factow
is available only dt inercasing conbs to the user industry. As production
expands, the industry must abitvact the primery factor from alternative
occupations (including lelsunc) by paying a successively hiphor unﬁ

higher paice,

Thie approach is 1llusixated in IFiguzce IT. Under the assumption i
of fixcd physical input cocfiicients, the domestic supply cuxve of
good j (S;) ig the vertical summation of the supply cuxves (to industyy
j) of input i (Si) and factox f: (Sf), wvhere the quantity axes arve all
t

reduced to the same scale, and the superscxipts 1 and 2 nepresent domestic
and foreign suppliczs vespectively. In Fipure II domestic frec trade
production takes place at point d, The introduction of tariffs changes

domestic prices of goods j and 1, changing the equilibrium solution, just

2
J

as in Pigure I, In Pigure IX 5T (the foreign supply curve of good j) is raiscd
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; . . : e .2 :
vorticully by the wount of the tariff, but &i (the forncign supply cuxvae,

of good 1) remains constante Ghe new equiliboiuwa production poinb ot

s involves the total dnercase in pere undt outlay on good j golng to value

added with noe change in the value of the moterizl dnput 3 pex unlt of j.
The grons vilue inputecutput relatiouehips of Fipure IT are degeribed
by tho following reletioashipna;
Undes free tuade

X, =V, X,
J J |

wvheres

Y. = the volue of total douestic output of judustuy j &b
free trode pricen,

V, = the value ¢dded by the peiory facter in tha pooduction of
good j, of i

}f]. .= the valve of

ab free twade podoin.

fonds pricon, aad

’

Loy
fovee tha ith industyy to dndustry i,

.
w

o
! i

With the intwodvction of touiffn, bowiver,

Xj(l 4 tj) [L -+ (tj . ti)aj] e Vj(l -+ fj)tl F (tj - ti)ej]

wherat
t. = the tariff rate on imports of geod j,
t. = the tewiff rate on inports of good i,

£, = the effective rate of proteetion, aud

e. = the elasticity of doncstic svpply of good j.

Solving for f,,
3 oxe, - XLt
id ij i

£y = T
J
Alternatively, working fron the protected position

1 ' '
X, =V, 1 X, .,
J J 1]

vhere the primed sysbols indicate value at protected prices. Deflating
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to freo trade values, oud solwving fov [,
1 J

H

These velatiouchips ean also bae expressed dn the unit value terms

of Figure T, yielding

(|) f EEd -..:..m........'".-..-.‘.'. s

= thoe ceofficient of vilua of frpue fron industvy L per
untt volue of ovtput of dndustey j, et free trade prices,
and

a, .
ij

v. = the confficicd of velue olded per widit valus of cuiput of
. induztny §, ob free tuade puices,

1

and the prined syrbols covtizeo to indicatz velve at protected pricese
There eve eloarly tvo altoruntive, but cquivelont, ways of regarding

£ wder those conditionn:

1
V. = V.

(3) A e o

1 (X3
(329 PR SR
J Pf
In other wonds, the effective rate of protection amounts of wither the
propocitionate change in the value added pexr unit of the original output,
or the propoutionnte change in the pilee of the privery factor.
In conclusion, the shhplicity of this analysis contributes sub-

stanticlly to a cleoy wndesstanding of the icsuce While recognicing

this, ‘one. can also see that in the fona just prescuted, it is essentially
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a limited portial equilibiic,

zero substitution elasticit

The prescat reseoseh o

retaining the ovigin~d povtdisd

vwe will conbtinue to Toovs o

Industay, without telling inio

The rodsons fow proca:d
attemp

nation of a serle of rales.

ained

{5
UL
g du thie oo oo
ting to vetaln sufficicont wens

Conesrsl

“ye

oy iKY

Lysie, relyine on infinite spply end

iea to yleld its unconpl lented wesvlts,

ot then e Tipdvatdions vhile

A GRITA RINE

cquilibriva cpproach.  In ulat follows

~

Coproe of protcetim gront od a povideular

ocnsral cqui Tibaine woporeuseioni,

teofeld, Pivot, we are

peclilivy to penmit cmpind et

cquililbecing rodelo clloving fov

-~

. . )
o ar e oY . . . . - . ~
intencdicte goods, soch an Travia's ow Helinanu's, wre very vaoful
: R B S T R wy . . , . ,
in vndecotoading the evese D Sonaat of Giffvradiinied Lewil T structuren.

Hovewer, thene reanine o subnionticl gop botucon thein anedyeon and that
1 R TPIPS TR IPOUS B B . .
of dciciled dndusteyebyeinducioy i lysis,  the anpronch ¢depled boyrs

i to cloge the goo by droyovine the inductuyeby-indestony wanlysics Secoad,
it de pounible to dntiodues coxtadn g reponersaions

?f}_\‘i o hi o

procacds,  ond the

preseu

equilibriva considerationn.

initial dexivetion of indivinnal

IL, NWon-Twaccd Tweput

r
o
.

The aualysis of

iis a tyedable, or that

the protected industuy at

is to relax that assu.plion,

The accowpanyiug igene

.

above, except thab the eicess

ceveloped the oo
Lot In

Vet ve

Section 1
if it 4

constant
and evrming the consequences

11T is

e of poviial wates, This de how Couwden

eutively corwetible wish Lis general

ove concerned with hore is the

FLU0E

wvas conducted on the assvwption that input

avaeilcbhle to

s a now-traded good, it is

costs. The purpose of this Scctinn

of Wdoiny so.

dravn in the some woiney as Figure TU

sunply curve of good i to intuntry j ods


http:Secti.on
http:equilibri.um
http:con:u,:'c.1e
http:nnIyv.ir

e
solely cowestic and is less then infindtely elastic.  The elope of the
domcstic supply curve of good j is uwow the sun of the slopes of the cupply

curves of dnpul 1 oand foctor £ vatior then of factor f aloue.  Given the

by §%, thore is eu cquililuiwe level of domestic pros

»

Hrolen price of

e

duction at £ vhich in tuin yiclde o free trade cquilibrive paterial in-
put. cost per unit of output, and a valus odded per wnit ol output or,

what amountt: to the sawn thiug, cquiliﬂxinﬂ pricen-of gnﬁd i and foctvox
f to uuér industyy jo

The iutzoduction of a teriff on inporis of good j wemns that, wnden
the assumption of infinitely clactic foreign sopplics of tredebles, the
domastic price of j is inereased by the auownt of the toviffe Houever,

it e aleo clepr thot domcstic production fun industry j dois not eunpad

as wuch o8 uould heve occovsd had dnpel 4 been availible ot constont

osts.
The jmporiant guestion that wint be dealt with now ie how to define
the cffeetive rute of protection when nonctraded inputs are available
. . 9 . .10 4y
only ot iucreesing coste. DBalasse” and Bascvi treated pon-tradables
in the cowe way os ony othew wateriel dnput, but witho a zowo taviff, thus

in this case implicitly defining the effccetive rate to be the cbsolute
sixe of the cutput price chonmge as a per cent of the dniticl value added
per unit off output,

Corden arpues that:

"mless there are tuo inputs only and one is in infinltely clastic
supwly so that its price docs not rise vhen the price of Lhe output
rises, it is fuposcible to distinguish the cffcctive protective
ratc for diffeyent inputs, Yor each product one can talk only about
a single cffective rate foxr all thoscinputs corbined that arse not
in infinitely elastic supply to the industuy Ll

Under this definicion the effcetive rate of protecticn in Figuve LIL vould
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cqual the taniff ratce.

the overstatenonts of in the plons

is still unsgatisfactoxy.

blurred, and even roxe ivportont,

camet be distingeiched,

Constder the following cxevple.  Goods

This epproach, while certainly supar
O LNE Wol
The very usefiul dist

coertaln resouned

-9

ior Lo

Yy

of Bala

s
sea

and Bascevi,

imetion betveen industries

allocation cffects

A and I both have the sanc

free trade value addad proportions; both use a single material dimput which
is non-traded (but which is different betvoen A and B); both ore protected

identical pominel toviff wcotes; and both

of sunply of the pyimnry frctor to thad

sunply of the nen-traded input

B

coded dnput used by goed B, then

ceads thut of pood T, Honveo, outpul

of good B. Ta towes of resoules

roteeted thon B in such o case, yobt Cosden
3

that A and B ave cqually protceetedo Tnoouw

clonrly indicotes the divection of voevguueo
J

rotains the dictinction batveen dndasty

J"'

unit of oubtpul or, vhat awounis to the s¢
1 )

i
.

coefficient assusption, the price of the

P

Apparently one of the mojor wcasons Ly
7

approach wes beeause "the effects on the pr

inputs camnot beseparated out."

camot derive a forwula for determining thc

unlt of outpul.

The introduction of tari

of domestic production from X
Xl
J

= Xj(l -+ tj)(l (jtj)‘

A ivduntay,
used by pood
the cleoctd

ol gind A crponds

Mlociion

inovy &

Clearly oue i

£ on good j ifmports

(free trele value) to X5

have the sume elasticity

Now 3.f the claciiicity

eveceds that of tha none

city of supply of good A e

rove than cvtput

effects, A is ¢leawly nove
Voopeesvreront would osugnoest

vicar, the meovvre that wost
ollocotion effeets ond also
ie still the value edded pew
thing wnder the fixed ivpub

foctor.

Corden recownzndad his

inavy factor and non-traded

no further chead 1if one

inercese in velue added pex

Ve procecd with the devivation inthe following nmenncr.

inereases thz value

(protected value)
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Similarly, wnder the assuaption of firncd physical ivput coefficlents,

X0, =X, .0 +e, /e, st )0 +e.t,
J< JJ)’

1
ij ij i3

wvhere e; is the clastlicity of (cuc

v’\
ca

sunply of good i to industry j, aud

e

v! [+ f :
3 (4 DI j‘-J)-

L..

From there equaticas the foraslas fov fi corresponding to equations
(1) and (2) above ave: from free tioedo
t, » a..(e. /e, ),
(4) f . = -.-.J.-....,...‘ - :!'l«.l.. ....?‘.-!_..'.,-1..
j v, ?
J
and fyrom the protocted situztion
v!
(5) I — SRR S ],
i 1 as .
R Sl -r '. J
Lk, (e, /e c
J i
The coneclusion ie cleswe The precente of noa-teaded fvpute avedle

able at  less theu dnfindtely clastic cunply wosulis dn o shaving of the
protection betooan the motecial fuput el the prinacy Lfactow. Sveh cascs
blur the neat concept Hrplied by the fovaales pucscnbed in Seetion L.
However, by sepoxoting the dvpact of protection on the watewial input
from its imnpact on the primary facior, one is able to retain the oxniginal
definition of the offective protective rate:  the proportionste change in
value added per unit of output, vhich is identical with the proportionate
change in the peice of the primnry factor undew the fiwed physical input
cocfficient assuwmption. Furtheimore, the distinction of wesource pulls

between industrics is retained, Unfortunately, however, we have added

to our xnfo:m»onn needs for ampivleal estimation,

ILr.  Subst:

In the foregoing we have assused fixed physical dmput coefficlents,

jgnoring any possibility of substitution betwoen tae primary factor and



w1l
material input. We now turn to the task of welaxning that assuwnption
to allew for any elusticity of substitution betveon £ aud i,

The livcarly howogencous prodvetion function represented by a unit
isoguant in Fignre 1 was a speeial case of wero elasticlty of substitution,
For clasticitics of geeater than vero, the unit isoquant is curved as in
Figuwe IV, The deteowmiualion of LqU111b¢Jd wnder feee trade ond protection,
hovever, roeaing the seoe.  %hus, the free trade per unit prices of the
product and materlal input deteinine the vertical inteveept of the unit
isocont cunve Ob, and the tragency solution at point a in tuwrn defines
the borizontal inteveept Oz, and the price of factor f.

The introduction of provection vnder corlitions of substitutahility
J

)
it
o
=
O
<
ber
2
=
o
0

betweend, ad L means thatt fow auy L, ¥ t, the point of €

'..t.

avay fionm point a.  Yew soan %L, thet v

g by Lelds thoe ventical dinbencept

0d, the tengeney poivt roves alony ths Scoquaat to polut g£. Dguilibuiu

at g iwolves a greater dnescace din the price off faclow ¥, and tho vse

§oper walt of i preduzed than 3£ uo sebstitetion hied

bnﬂn aliowed. Thins weons that the proportionate inarecse in the puice
of £ ie prenter then the preporticnate incrensc in value edded pew unit
of ouiput. Yov tj <'ti, the vertical dntercept of the uvnit isocost
curve s 1uv;réd to, say, O, yielding a tengevcy solution at h. cain,
protected cquilibuium under conditionsof substitution perwits a price of
factor £ that ig higher thon had there been no substitution. But, in
this case the use of factor £ has increased, and that of input i de-
creased per unit of ocvtput, Consequently, the proportionale change in
valua added per unit of output in this case will be Jarger than the
propoviionate changs in the price of factor £. These results are

surmarizoed in Table I.
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Table I: Propovticnate Changes in the Primury Fouctor Price aud Paor
Unlt Value Added

i
(od
[N

Substitution t, vt :
ot d “ 3 > i t
N e e+ et e anem s ae e s i
1 v, e : 1D dv.,

Zexo N L. d_J.J_ d £ dVJ L_,!l ]

1‘.j 4 t:i.

Pouitive R £

Lot £, be the preoportionate chonge dn the pelee of the prinavy facton,
j L o
and 1ot . ba the propestiopste chonge in velvs added pow unlt of outpul.
proy 5 1

Cleasly, 1F for one cone f, v while for avother 7,40 %, the ddentits

/2 - A H

J | J
botvaca Ul tua iheod exicbed vedoy coadiiions of Fisrcd physieal input
Sfictenr e han booben dovne Ve wust, therelouo, veccncelne our dee
Finitson of fhe offoorive nobe of veotearion. Yo vill coneider the dae
i

pact of protcutioic on el v of 1’:1 and :/.1; end then tuzu to the problen
of defindiiom.

Mo sivoalify the wonlysis ve hove chiosen to wvork witic a constant
elinticity of substituiion production function rcelating inputs of matexial
. . , - A T . . .

i andl foctor £ to the cutput of good j. In this way we avoid compli-

cations that would crise from vaviation iu the clasticity of substitultion

. . 15 . .
as the relative prices chinge. Concidar the following form for domestic

production

=
1
>
1

1

1

S, = ¢ .8, . bl .S,

3 i37iy 0 Yeitey
wvhere the 8's vepresent the same quentitites as befove, but with the
countyy superseripts oeitted to avoid confusion with the cxponents,

thecx s repuesent "distrilution paves cters,"  and (% is a substitution

parameter related to theelasticity of substitution (o) between the two
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inputs in the followiang wvay:

Y T r eeaen ,]:.*...
0 ) 4-(;

By way of illustration Pigure V contains a fumily of such funcidions with the
" | < = ’ » . e £
CAls set at 1/2, cad vaxlous scleciad vilues of &7 from wero to in

From the production fuwciion it e possilile to dexive input dewand

\ 18
functions

With sowe manipulnﬁion

O/wh—~sfﬂf
\'fj

B T

s 7
J ]

Clecrly, the vight bhand sides ave the volue coefficicnis froa an dnput
output table. Tiese way be in either protected on frce trade pricor
Frowm the produckicn functien it ds also possible to devive the

minjuwvm unit cost function as a funztion of the distyibution porameter,
; ot PN 5 SRS
the input prices, and the electiciiy of substitution. Sctiing the

minimwin unit cost function equal to the wuit price, we have
(O RO SR ) ..JT e
P, s, P, 4+ o P 1 e
j ij i £j f ‘

Substituting the input-output valuve ratios for the appropriate distri-

bution peraincters we have under fiuce trode
.

-l -l_ [

’ 1
= I ) X
P L, : l. "V ]f
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Figure V
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and undler protection

. et

Now, since ouvr conceri is with relative price changes, set each price
equal to unity. Then widenw free trade

1 -G oy 1 =
? ! -+ Vj(l)“

' 1) @ aii(l)'

o/

o

Inflating to protected puicss

and solviug fon fj

: 1 -
(L k) w oo, (0T
(6) { PR n'-,..-..‘-.. PR ...'.‘.~| [ .-},., RSO
j v, !

Undew protection
1 - 5 1 1. .-".,’\'

a) =oa, . (1)

and deflating to frce tuade prices

[_»-d]‘_‘__ ) :\ 1 - i q' \;’--‘"1‘.".“—‘ -
Qo tj)J iyl o ti)

-

and again solving fox fj’ va obtain

(7) f B et e bt s e - 1.
P v}l o c--.z.,_....ﬂ_.@l' T
() 14 T E))

To visuolize the significuance of subgstitution vhen protection is
jmponcd, considexr any set of tariff rates tj and ti' Popether they yield
a nev vertical intercept of the irocant curve in Pigure V. TForag * 0, the

vortical intercept and the Heorner" of the isoguent yield a hovieontal
I} .
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intercept waiceh dwnvolves a cevtain f1. As ¢ dncvcases from zero the
tangency solution moves favther awey froem the origianl "corner" and the

hovizontael intcreept becemzs zoaller and smaller whilc fj becomnag lujb

and larger.  In othew wonde, the greabon §, tha grectexn fj for any setf

Lf one is working fron provceetad purlees, hewever, fallure to allow

for subutitution ylelds an oversiaoteaent of f,. This nay be scen by
J
reference to Tigure TV, YVuorm the protected equilibuium at point g, if

one docs ncet allow for the substitntion tLat hon olveady taben ploce,

the free Urade unit isocost cvrve that vould bz ealeulated vnder tha

e}
o
fury
Ly
e
=
]
-
b
1
4O
o~

assurption of fixed phygicnl Dvput coefiiicicuts vosld be bl

free trode fgocost curve bee  Acceptomzo of Tk oyadtlas than be $oplics

that protection veduced the horicontol dutereept fecn Ok to G, vhen din

foct protiction oaly yeduced J€ from Qe to Of.  Thus, the fix:d phyolcal

input cocfficiont nosuwention yields an oves

. 20
data ave uned,

T vhen proteeted

We tura now to the fnpocet of prokceiion on x, under conditions of
substitutability. The clucticily of substitution, together with the

relative vaices of £, and tj, deteonines vhather the reletive share of

«

factor f increenes oy decxoases, The varlous possibilitics are surmaznized
in Tuble TT.

To show the size of Zj the relationship between V;/X' and V /Xj

3 3

nust be ppecificd. Ve know that at werld prices

' B

] 2 - -l. [
| 3
Protcection incuveases the per unit price of good j at the rate tj' At

the same time, it changes the value of the priwary foctor per ualt of

the originnl output at the nrate 4y and changes the value of the material
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Table II: Relative Shares of the Primary Factor

Substitution
Llasticity

] 1<
 § ]
. V. . . !
6‘- =0 Y."l > --»l .Y;'. s -\i'l .V....j. < X:}.
X, ¢ XX, X! X
i J k| i J J
Py ‘ l ' -~ S hmaney e gt ' B =
0< G ¢ 1 iyl Vil Vie Wy
X7 7%, X' 7Ox, x5 X,
i j i b} 3 hj
- v! v, v! v, jt .
g7 = 1 e RER A
! . xP X, ¥! !
J k| J j ] k|
1 2 v! . 7t . ! .
SRR B DS R I IR B P
XN Xy, xhoox,
3 h| i i 3 i

of €he Thus

Ve
) =~ (Lo,
; b

| 5 J

and calculating the protectad

original owipul, at tho

X,
S T

s (1 - Li),

| -

it of the protected situation

input, agnin per unit nate v .

1(1 -

shoves pow un

X

In the protected situationthe relative

v, Q-

vasen. am o

x a LJ)

V!

b))

N
-

X!,

a

(]

JEi
X,
i

oane

J

11
= -}-{»-'- - -}E-'a- .
J J
Hence, the relatjonship between the

1

shares of the puimavy factor in the

free trade and protected situations
vl
i

(8)

is

V'/X' 1

- —-w

373

1

+ oz,

]

+t,

J

R

Equation (8), together with Wable IT, cnables us to specify the re-

laticnships

between Zi

and .,
J

that are contained

in Teble TIL.
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Table I1Y. Proportiviaste Chnuges in Per Undt Value Added

Substitution e . . .
Elastielty “‘1*“1 3 i i & 7

R i R T e ket e il

= 0 ned bt me B oUW R omoQ
i7 737N [ T T B A A

e Rl e T e L L e R T S B e o]

0< 07 <1 Z.y bt m.os b, o=t %/t gt
G= 3 n, o= L.yt v, u L, =t %, @t ¢t
J oL z 3 <ty

Ka<an ]

- t v, = L, = ¢ Z. L. )
p ] t, Li &J;’ t‘J( Ll

P 41N € P A pur e 4Bt e Bie 4 ey T s e A ey s p A ket - bineas s as i b ARe

L%

The Livst wev of Lalda WIT coniring the originel relationshiips of the
Johooon and Coxden cnnlynic.  In the seecond your the srue genowal re-

lationabing hold vat focihier coniveis vouldd b pocessary o specifly
v H r S

the size of zj vhie ti X

Ine thiexd xow conteins thy woel stevtling reeult of ¢lly i the effeative

G, «o botuoen tha tvo degicos of subotituiion).
i.

rate of protccevion is doefived oo the proportionste cbhrage In valve added
2

per unit of ouiput, for O 1) w alueys cquele tjo Y thie veare the
general case, ve could siuoly revert to cousidening tho wominsl taviif
rates as indicating the vesowsce alloeation effcets of o tariff structure.
Finally, fox ¢ 1, vesulte oppusite to the case of 0.2 6 <1 exc found.
To deterinine which of fj or zj in the eppropeiate measure of the
effcctive rate of protection, consider a sinowle case in vhich the only
differcvce ds the clasticity of substitution between 4 and £. There is
domestic frea trade production of three tradeble goods, A,B, end C, nil
of vhich have the sawe value added cocefficicnte, Thels material inputs

ave availeble at cohstont costs, and the elasticity of supply of factox

f to each is identical., TFinally, assume the clasticity of substitution
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batuween the primery factor and the meteriel input in domezitle preduction

of good A is zeroy in B it is one; and in C it is greater than ono,

Suppose now that equal torifl rates ave iwmpoced on imports of A

If the effective rate of protection is defined as o, ,

i

the scale of puotective yetes in ascending oxder ic C,B, A.21

the other hand, ve define the effcetive rate of protection as

e}

say that the scale of protcelive rates cseends A,D,C.
Recall that the purpose of the concept of cffestive prote

"to shed Light on the divection of tha resource nllocation effe

’ . 3 |l22
a protcetive ciructure, i

3

[N

L0, and C.

we would say that

If, on

ction is

et of

and thaet the lindtation on cypansion of pro-

ducticn 1o the clesticity of sopply of Socetor T oto the inducixry jn the

case vieve e,, ¥ .o Clesvly, thon, flie scale of cxpeaniou of

duction is A,B,C, in eoceading ovderw, for pueluction of good A

to increare the price it cen poy to the pruinary factow levs the

and both ere less thon C. Thls ccevss bazeouce the greater the
by substituetion, the grenter the expansion ol produvction for &

puttaniff. We vay conclude, theyrefove,

’

that fj (the proportion

prox

is able

n B ocon,

, we vould

. ;-.x. .'..
ceonoileing

glyen ocut-

aie chiange

in the price of the primary foictor) is the sppropriate definition of the

. . 23
effective vate of prutectlon,?

The ecrucial test of any theoretical refinement is the cextent to

which it alters the wesults thabt otherwise would be obtainad.

Recall

that the purposce of the analysis is to devive a scale of effective pro-

tective rates. The seale tells us the reletive magnitudes and the

direction of the recource pulls justituted by the tociff structuve. Cone

sequertly, if the relative mognitudes orif the positions on the

scale of
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rates ave slgnificantly changed by taliine into accouvnt the rofincnents
ve have iotivoduced here, we may conclude that they owe iwportant.

Ve have maode some tentative coleulations of effcetive protective

rates for sizteou diport-comseting wumfecturing sceetors of Talvean using

>

R

avallable toarifi end produvciion data, and assusing vavious supply and

. ws 2L . . .
substitution elarticitios., LThe estinacing fouunla vas equation (7)

, (RSNY ' o ,
in vhich the a;j(lll - t,) was suwerd over all supplying industries.

i

, 25
The elanticity of sobstitoetion wes got successively at 0, 1/2, and 2.
The supply clasticity of non-traded inputs was sct initially at infinity,
which from (5) mermt that ﬂpi/pi of & vonetraded funuvt cruals zero, and
then set crquol to the sunply olasticity of the output.ZG In tho foxmer
crse this wounts ta ti = 0, cud in the lotter to t, = t'._,l vhencver 1 is
a non-troded good in (7).

The roolis, contafued i Table 1V, demonstnabe that these two
modificutican do in foct work considercbla chonges on the wmognitudes and
rankings of the effcetive rates of protection.

Conridew Fivel a coupericon of the: teainal wates with the ceffcetive .
protective naies enleuloted under the uvesual assucptious of nero clasticity .
of substituiion and infinitely elastic supplics of all non-factor inputs )
(columpns 1 awd 2). The ucual results are presenis, gerenally bhigher efifcetive
protective wates than nowinal rates (sow2 spectocularly so), but come
lower, wilth cven one negative rate, and sceveral ranking changes., This is
usually as for as the analysic ic taken. The implicit assumption is
that although the rates of coluan 2 may not correspond cxactly to the
trxue cffeective rates, any differcunces thal mdght arise frcw failure to
conzider motters esuch as sehotltution ord non-treded juputs ave nol signie-

3

ficant enough to change the coneluzions. Ve will consider the impact of
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Tahle TV

Colunn 1
Column
Column 3

he]

Coluinn 4
Coluimn

L

Column 6

Coluvimn 7

Scetouas

106,
17.

O,
19,
20.
21,
22
2“1 "
25,
20,
27
20,
29,
30.
31.
32.

D]

Noftess

- nominel ratce.

~ effective wate with zewo substitution and non-traded dp/p ¢

~ cifcctive vabe with substitution elasticity = 0.5 acd
non=~traded dp/p = 0,

~ pffective vate with zere substitution and non-traded dp/p

~ cfficetive rate with substitution clasticity = 0,5 and
non~traded dp/p = tj.

.

i

- offcetive rate with substitution elasticity = 2 and non~
traded dp/l’ = (0,

- cifcetive rate vith substitution elasticity = 2 and non-
traded dp/p = €, .

ol

Pulp and poper and prodocis thereof.
Leather and products theueof.

Rublbey protucie thozeof,
Chonlecal feostilines,

Drugs and medicinas.

Plastic and products tliceeof.
Iiscellancous chenical produ.iis.
Petroleu products,

vilecellancous nonemetallle products,
jron aund steel,

Alumciviom and products thereofls
Misecellaneous metal products.
Eachiney.

Electrical machinery and
Transpoxtation equipmant.
Miscellaneous manufactuies,
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cach scperately, then the tvo toncther,
The iwpact of permititing sulctitvtion can ho scen by cowpaving
column 2 with 3, and 2 vwith 6 in Tabie . Changing the cubstitution

elasticity from zero to 0.5 rodueed all rates, but did not chanse any

of the wanings. The Lish wuies of seetovs G, 21, end 32 viewe volucad

s .

substantizlly wowe thow the others, however, vieldinn o diflonont i

preseicn of the welative degrees of pr;tcctiouu Thuo, to trle an cnbroma
example, wider zoro substitution one vould say thai the wate et vhich
industey 21 is protected is 100 times the rate alt vhich inductzy 29 is
protected.  Yet, for o substituiicn closticity of 0.5, the relative

rate of proltection betwean the tus indusivics wag eub alwost in half,

A substitution ¢ Zoticlty of 2 ucduveed all woies move, and cven
changed some of the werkings. Under tha treditional essvaption of wowo
elasticity of subs L'LPL'DU.U““ vould aoy thot fidustey 22 40 nowve pro
tected than industey 27, Yek, £F bLoih inductries hove on closticity of
substitution of 2 betueon the maten!al inputs sud thoe piiwory foctor, ‘
industyy 27 is rove protected than industey 22, Simlierly. tho roviings
of industxies 16 end 17 were changed by a substitution clactielty of 2,
Clearly, then, the failure to considesw substitution in the eouventional
manner off estimition could lead to crroneous conclusions eboui the
relative nagnitudes of the protective rates, aund poseibly cven the zankings,

The effect of allowing for less than infinltely clastde supplics of
non-~traded material inpuis can Lo scen by comparing coluun 2 with 4.
Again, all the rates were reduced, and the reductions were such as to
yicld conclusions substantially different from tlose that would be drawa

from c¢ffective protective rates celevlated in the tradilional monner.

Fot only ave the relative nagnltudes of protection different, but there
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are twelve industrice ulich changed ravk, eix of uhich chavged more than

one position, An extieme case in industry 21: under the couwventlonsnl

procedure it is the most protected industry (rank 16), but by allowing
for less thau dnlinitely clostic cupplics of non-traded matcrial inputs,
industxzy 21 beease the twelfth wost protected dindustuy. This and othen

chanpes ove tabulated in Toble V.

Table V. Choncoy In Tnkirg of hdustedas fuona Less than Infinitel
v -
Elagtic Supplics of YonTeaded Tnouts

Industuy i Dizration of Chenng Ouiginnl Peii  Row Pack

16 doin 12 10
18 up 14 15
20 down 6 5
21 dovn 16 12
22 down 9 6
23 up 10 13
25 up 13 14
26 up 7 9
28 up 3 &
30 ) up 2 7
31 devn 4 3
32 up 15 16

- Cormam B s T T e ad T N PR RV N

Four indusirics (uwbers 20, 22, 30, and 31) vhose effoctive nates

excceded thely nowinal rates in the coavenitional anaolysls had thaln rates

reduced to less than theis nondual rates as a consequence of allowing

for less than infinitely elastic supplies of non~traded inpuis,
Generally, alluirance fox non-traded inputs reduced the effectlve

»

protective rates wore than allownuce for substiltution., Fowr an clasticity

of substitution of 0.5 onlyinthecase of

industry 32 was othe reductlon
due to substitution grcater, but for a substitution clasticity of 2, in-
dustries 18, 19, and 23 vwere aleuo affected more by substitution than by

non~-traded dnputs,

Finally, consider the result of simultnucously allowing for substitubion
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and non-traded inputa. The net cffect of the two influences combined
can be scen by comparing colusn 2 with 5, and 2 with 7. Again, the
cffective protective ratoes eve all substantinlly lover, and several

rawkings ere different. Fuciher, they arve 21 lowar than the xates ob-
tained from either modification ivdividually. However, beesuse the ine
evease in the price of non-traded drputs redveod the cztient of substis
tutiona the not rates in column 5 ow éo]unn 7 are vol substantially lovern

than the rates fn colvan &, exaspt in tha cooca of veny hlgh initicl

effective protective rates,

VLT, Conelusion

The covelosion is cleaw. Allowing for leus than infinitely clastic
supplioe of nonetradcd drputs cod subctitution betvien wneteriad inputs
and the primaery facton svbotoutially alters the cotiunted effective pro-
tective wate, ond the alteraticn i vony casen ie likely to bo sufficient
to change the conclusione thnat ons veuld dusy fyom the sceale of rates,

These advences, bovever, bave nol beon achiceved wvithool a substantial
augmentation of data neede fou empirical cutinmobion. At lewust tuo
additional questions nust vov be ansuered before one procecds with ane
plurical work. Docs the supply elasticity of a non-twaded dnput differ
significantly from the supply clasticity of the final good? Is there
some onc elasticity of substitution that is the gencral case, or does
it differ significently betweon industries?

Finally, there are importent aspects of the impact of protection
that xemain to bz explored, both theoretically and crpirically. Matters

1]

such ag the ditagprepation of the "primary factor' to distinguish awong,

say, land, labor, and capital, the dwplications of abandoning the linecaxly
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SOLS
0 herogeneous production funciion, and the dynamic cherzctexisiies of how
equilibrivn ig reached, are all dwpoxtant Lo owrinoie complete undei-

standing of how a protcetive structure cffccts xegouree allocation,




Jggngl_pf Leonomics (Movewber 1966); and W.P, Travis, The JHr

¥ootuotaes:

1. The init:lal contzibutlons include: C.l., Barbex, "Canadian Tavifif
Policy,! ""'“3 2a% Tm"’l""'. C‘f Teononica .’1..-1 J’n] it lr. 'l_ '-'r-'ir"'u"\ (Hoyoemboy 91_\);

W.M. Condei, 'The Tarifif,"" in ﬁlnalhvn*fﬁ cd., Tho lcovn'1vﬂ of Austvalian
Industzy (Helbournz: lMelbounne Univers 'Lv rrcdu, 19 63), “and Svedish Cugtoms
Tariff Commilssioun, tevigion of the Svadish Customs » Tariff (Stockholm, 1957).
Latex worke of a theoretical nature include W.il. Ln;uhu The Structun

of a Tariff System and the Liacnt’"c Piotcetive Rate," .-IQLTE-'}L"!J.-.-!.’.f-_..l.’,f..‘l_ii-iili..‘i.-'}}-_
Feconomy (June 1966); 1.G. Johnson, "Tariffs and Lcnnonic Development:,
Jp_umal...q.’é._H;z‘:tf:elf:nz-!fg_zfr,l:.*‘.mmc ((Jcrohm 1964); 1.G. Jobuson, '"fhe Theouy

off Tariff Stwucture with fpecial Reference to World Trade and Dovelcpment,"
in H.G. Johuson and P.1. Konen, Trade and Devre Lo ient: (Gunova: Libzairie
Droz, 1965); N.I. McKinnon, 'Jutu neddato P;nducﬁhH:ﬁU Differential

Tariflfo: A ch“raLLaatinu of ]PIP'Y'S Symnetzy Theoxem,' Quartcrly

of

Irade and Prnichinn (G uhv-lsu. Bavvard Univensity Piivn ‘d’) Tanes
pJalcul catimates huve been peovared and published by 1, pnlnp a, MPaifie
Protection iu Industrial COU]L)JLM. An Fvaluation," Journal off Political
Feonomy (December 1965); G. Basevd, "The U.S. Taniff Structure: Lulﬁmsios
of P{fftl‘\o Rates of F]OlLCllﬂn in U.S, Tndustaics and Tndus tn‘n1 Lalbor,
Reviey of Yconomics and Statistics (May 1966); John 1, Rowesr, “Iupoxnt
Substitution as an 1nduulal.1L;3Lnnn Stratepy,' Fhilinpine Reonomic Jouznal.
(foxtheoming); and R. Soligo and J.J. Steun, “ aviff PfﬂlﬂL{LDH, Tmpot
Substituliion and Investwent Fffmc*vn»y ) D"\l‘iT; Development Review (Suines

1965).,

2. Onec auuu=-|¢nu that is not neccssaxy is th: abgence of monopoly
in the demastic mavket, An atteapt by a wonopolist to restrict oulpuf in
oxdex to ratze his puice would. hc ucl with failure. Toxcipzn supplies
wvould make up the contuastion at the constant foreign price (plus tariff
if auy). licnee, the net dnmvntﬂc demand curve facing the monopelist is
horizontal at the competitive domestic price.

3, Under cextain assumptlons diffeventiation of domestic and foreign
products will not affect this condition, for it can Do shown that the 3
price paid to the domestic producer will risce by the proportion of the
tariff rate. Assuining that the domestic product® sells at soma constant
pcrccntagc discount 'from the price of the foreign good, then
pj Py (l - d ) vhexe the superscripts d and £ vepresent domestic an
fOLCiﬁ pmoﬂuct. respectiively, and dj is the rate of discount at which
the domestice product seclls. The tariff raisce the price of the forecign
ST L e A £ d! U :
product @ pf =p,(L+ t.,), and in turn p, = pF (L -d,). Then

a)c i) 3 38 23 3
(U $F ; Haral d Sy rsndd -
D = pj(l -+ Lj)(l " dj)’ and therefore pj(l + Lj) =0 0 I.c., the pro~

portionate increase in the price of the domestic product cquals the per
vnit taxiff rate,

4, Sce WM. Coxden, 1966, op. cit., pacrticulaxly p. 222,
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5. The geometyry of Wiguwes L and £X m“y 2lso be usced to demonslirate
anothexr choracteristic of the basic model. As several wiiters, including
Johngon, 1965, op, citi., and Coxden, 1966 ope_cif:., have pointed oul, if

] A
efifective piotective rate means the H;OJUCLLHQ Mudlo not change in the
jth industyy, on vwould declive, vespectively. 9%hus, in Figuves I and IL
if in addition to the taxiff tj = 0,2 we introduce a tariff xate on good
i sufficient to nmake 'j s "'j] 0 (ieCu, g & 0.5), the intewcept on the

i axis in Figure T falle by the proportion tj’ yieldlng an unchanged p..
Y J.
In Wiguee TL the seme neaction is scew vhan the absolute slze of the ups

wvard ghift in S] due to :. yields an vpwand shift in S yhieh cquals the

3

absolute ciue of the pav upit tawiff ou iwpoxts of j. The tarififc on i
end j just offisct each other in both cascr, and there is no change in the
quantity of good j produced domcctically. If, howevex, €, « then in

3 < Syt

Figure X the Jnterxcept on the i axis falls by wmowe than €., resulting in a

decrease dn Pge In Figure TH, the nev production point would be o the
left of x.

Go W.P, Wravis, op.clt.
7. R, delion, ope ciba
6. W Coxden, 19656, op. cli

9. B. Balassa, one cite, pe 578,

10. @G. Bazevi, op. cite

11. V.M. Coxden, 19C6, op. cil., pe 228,

12, Similanly, ReX. F”Kinnmn, on. chte, pe 612, cuploys "vertical
integration to the exient of (J:I.nm:‘(.ulg donastic nm--»""‘duble intage

mediate inputs" by ascigning the non-tradables conteunt to value added, 2
13. I’Itl‘Io COl‘dcn, 1960, .QE" Cit._-_, Po 2289
14, Tor a convenicnt suamary of the CES production funciion sec J.S,
Chipman, "A Suzvey of the Theory of Internatilonal Trade: Pavt 3, The
Modexn Theony," Econometnicat (Janvary 1966), pp. 58 ££.
]

15. It should be noted that a particulan characteristic of the CES
production function may place a limit on the size of £.. In Figuxe V,

for exanple, 1{G" = 4, and should t, be sufficiently luxge reluatilve to

t:i to »aise the vextleanl inteucept gf the isococt curve above 2.52, the
value of fj vould be negative. Thus, for some G° » 1, the unit dsoquant
intersects the axes, limiting the extent of substitution and hence the size
of fj'

16, Cf. J.S. Chipnan, op. clt, ps 59

t, = ai'jt:" then fj = 0, and if t, ¢ 4 l.’ then £ < 0. A vero or m.h,.\t:i.\fc:

EE
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17. Figure V is adapted Lrow soid. . Piguwe 3,11, p. 58
18. Ibid., ppe 59-C0
19. The derivation may be found in ibid., p. 59.

20. Yhis Lo the sane conclusion ueached by W.l{. Cozden, 1966, on._cit,,

p. 235, although by a differxent route, and conforms with the posuibility,
suggested by Basevi, op. cite, p. 150, that in crtreme coses one obtaing
absund results of negative nates from the fised physicil coefiiciont
assumptions Tox some scl off €. ¢, in Figure IV the wvertt:al ivtcereept
0d would wise sufiliciontly to y”‘ld arpeotected cauilivoiuwn podint ¢ that

s highen than tha free tiade vexnbtical intiercept: Ob. ha live be din
guch ¢ case would have a positive slope, fuplying a2 negative froe trade
price off factor £, and hence a negative value added at fuece tuede piices:
clearly an absund result,

(.‘

21 Tor good A, z = t/vy Ffor N, =z = t; for C, z{ t.
22. W.M, Cowden, 19066, op. cit., p. 227.

23, The bagic Idea de found in K.Y, Melinnon, op. cit., p. 614, but
not claborated. The weader will uote aleo that, deepite the selection
of f. as the appropriate indicator of the puodustion allocation cfifects
of atariff structune, z. may nevectlicless be a useful necasure fior othes
pucposes, pacticularly to determine whathier ox nof nat activily in a
partlcular process has lheen stinulated,

2he A descuiption of the data sources and estimating proccdune is
cont:ainad in an Appendix aveilable on request fxoa the autlon. :

25. These elfﬁticirj cocfifiicicnty rnro sclected privarily to facilis-
tate conputation of the »ates. Apother elasticity cocfficicnt thai could
have been selected was unity., quuxtunaLely thic is a special case, and
turng oul to be much more difficult cownvtption?]]y Thus, in (7), fox

G =1, £. has no meening. Bui, since the case of 5" = 1 is the Cobb=- q
Douglv.s type, we can woric divectly from a Cobb- I‘uv;_,"l:ta productlon function
in which a;s and v: are the (comptunt) cxponente, Satting the unit cost

function (“eo J.L Hendexson and R.J%. Quandt, Micunosonawie Tlenay (Now
York: McGraw-Hill Book Cow, 1958), pp. 6667 for the deriveiion) equal
to pj.

wvhere k = A « a sV j, which is a constant, ox

IR A
pj-1c==pi' . 1}f ;

Since we ara concerned with relative price changes, set pjk = 1, Py = 1,



S, T, 1AL
i i

and solviung for f,,

]
f' =2 —— ‘}. trtas . - 1‘,

. 1§+ &
26, Uhen ch “‘ej,, t1 = fj = dpi/pi, and thus the protection s

shared cqually between the prinmary factow and the nou-traded joputes This
ig gimilar to an approach fizst used by J.S. Mill and weconmended by Vinen:
negE, 4.8, Mi1L's trcatment of the division of gain from fnternacional

trade where the same problem of the d priond probobilitics azises: 'The

advantuope wLlL probably be divided cqually oitoner thon in ooy one unequal
sabio ihat con be noned; thovgh the divieion will be wich ofitencr, on the

vhole, uviegual tham eqoals’ ' some unaetiled questions, 1864, pe M)

¢
J. Viner, Studics in_the Theowy of Intsvaotional frade (London: Allen
and Unwin, Litde, weprinted 19€0), p. 3261,

&=



Appendis:  Data Souxces &

o Procedures

L. Produciion Data

arenen

" ey Ve ! PN FT . ' \ . ) o . . .
The production dote ideally shoeld dncluede prices and quantibies
of outpui end inputs for eich proccss vhssa product dz twadable,  Such

data ave scldom roconded fow cuyihivg vore theoa g ewall subset ol proe

Sle

cesses in even the advinesd counteles, ol fusther, tholr collection in
generally beyond the reoch of Lhe noneguovosimesntol receaschen. The

produciion duia that ave available have becn subjected to angy ation,

sometimes o substentiel avovnt. Conroquently, vo coe confincd to e

cepnestod on 4 \'u » Lundu.

-
[T A e ]

considoretion of precostes which have bean ¢

1

For Taivrn the 1661 dinnutecvipui tnble’ provided ws with depute

-
~

outpui coofficients in value tenns for the 35 prodvchng soetess ddiiae

gulshed. Unfontunately, the claseilication is on the bosis of type of

material produced rathey thew on the Tevel of fabrication. Fow crmple,

sector 18, "Rubbor Pucducts,” dncludes both notural ond gyathotic wubbor
used as vev moterials, and final geods such ag rubber tirves, cloves,

and footiear. Further, the table does not disiinguicl betwoeon et
petitive and non-competitive dupoate, so we have hed to wiiline the
cocfficiecnts that exclude all ivoorts. And, finnlly, for cach scetox
thore 1s a row of wnallocaicd irnputs whose sowece is not jdentified,
gince for thosc there is no known taniff wate, we had to adopt some

arbitrary procedure: we assigned the wuallocated ivput tho velehtoed
I

average tariff rate on 21l the othew jnputs wed by the scctor.

2.  Taciff Data

National turiff schedules generally claceify goods on the level of

2
detall ot which poods wove in international trade, and the Taiwan rchedule
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A
is no exception.e The clansification of dmport cemmoditios contalns ale
most 800 sections, wany of which ave subdivided tvo ox more times
This 1o cbviously nweh mare detofled thon the industey clusalflcatlon,

raising the problen of hou to conbine sevecal toriff itcws to obianin’

BN

a sirgle rate for coch inpub-outpal scetow. None of the various wightiing
procaedveaen Is entfonly suiicfoctory. Veighting by value of domantic
Jiports ylelds o lew - duty bias beeouse of the relative stimulus given

to the dfvpoci of Lew duty dtong. Selghtd

0.,

ngy Ly denestidc production
yiclds on opposfte bivs, Veighiing by the value of world trade intwo-
duccs @ lovduty bies, althov h offuctidvg Inter-countyy differonces mny
tend to rodvee the bleoe A proccdune that T hinve sugzented clsewhcref
sodehiing coel nonfvol Covdf 4o Ly the pooponidon (ct wozld 1n:i¢as)
of durustic production plns dupor b vhidhithe comnesponding sulisecion ne-
precentis in the totst cutput of the sceter, yicelis o offoctiing of the
bizses of di ot ond producticn walghtse  Thie, hovever, is clesrly -
practicsd Jor the nonegovermrentsl wescarcher, It would requize a coie
plete Liestdovu of the fupui-output table, shouing the composition of
procuctios plos Juporis ab the level of detail foupd in the tariff
schodule,  Tinally, siwple unweighted averaging of the tandlff rates in
\

cach scectow, vhich zelies on the "lav of lavge nvabers" to ovewesma whate
ever blaces nay be precent, assipns equal veight: to cach cleassification
in the taill echedule that happens to fall within a particular sector,

Foxr the purposcs of illustrating the impact of our wodifications
on the treditional estiuates of effcetive proteetive rates we uscd
simple wwelghted averages of taniff ratec on the grounds that limitations

in the other data used did not justlfy a roxe refilued velghting procedure.

Seleetlon of an averaging puocedure does not solve all the problems
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of specifying the eppropvints nowinal toniff rﬂtcs.é fn acdition theve
may be a wwaber of cascs in vhich the toaclff rete docs not wepresent the
true inmpoct of the tewifl sbtrucivre on the domcctle puice., Overstaboment
of the jwpoet wmay arvise from: () scheduled toviffs on cxpors go6ds
wnich sve identical in price douzstlicelly and internstionally, (ueglecting
tyansport costs ard in the abeence of puice disciimination bobwamn donuetic
and foveica mavkets); () “eumzessive" tevififs wetes that ziee wowe tho
enough to eliminatc fmpovtsy cnd (o) peice contvol. Iu the othow dincction,
quantitative rostvictious on eithuy the goods or poney elde ray Limit
'imports to less thoan vould be the ense 10 the taciff alonn were opowabing,
yielding en welenstetencnl of the prico-valaiug efifeet of the tuadc
bazeics,.

Unfortanately not o110 of these sve ddentilinble at the apyregntad
level of the Tolvan inpuieouviput toblee. Pioontically cvery scetor cone
taing soma items for which one ox wowe of the abave ovew or unders
gtatenents might be found. We were unthle to devise auy wmooningful vay
of taking into account quaniitative restuictions, price contvol, ox
ve' torif€ rete ab this aggregate level, for in no sceior does
eny appocr to hove a diffcrentisl dvpoct.

Evport goods, however, do gean to be concentrated in a fow sectors.
But, since Lt was iwmpossible to define unamblguously an cxport sectoir,
we arbitrarlly selected as export sectors (aad thewcfore assigned
zoro tariff rate) those in which the net ezport balance constitutes
10% or wmore of the dowmestic production. Under this definition the
following industries werc considered export industries in the calculations:

#10., Sugar

#11. Coauned Yood
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Al
#lbe Tentiles
#1b. TLuumber and Plyuood
¥2le  Cement and Conent Producho
These sectors account fox alwost 50% of totel cxmorts, while cuports
of all the vemnindng sestons that showed a positive cmpont balavce totalled
less than 5% of ceuponta, ;
Finally, the theowy agsvana that the taviff notes ave cupiesaod
26 a penceutiage of the Gl valua, TFoweves, the value on which the

Taivan tavlff Is levied is ¢

dutiable volue s giesus

Ag tlis prebably cpproninates the CoIel. volue, we nade no abtemt to

adjuat the caleulations,

3. Mon=ihindad Tnpulis

Thoeze arve thuee evpplying scuvico sectons in the Talvon fnpuie
outpui table that anc cleacly non-twaded: #3%, Electzinily Supply; #35,

Water Supply; #36, Transpoztaiion, Commmication, and Mlscellioneaus Gcpne

vicese Of the material dnputs used, the high degrec of egpregation liidoes

".',
all but #2, Sugar Caue. Tn the enleulations these industyies vere treafed
as non«L: ﬂ\ll.d.
b Substitution Mlasticition

L

For Taiwan we have no inforastion cbout the magnitude of the sube
stitution clastlcities betucen each naterlel dnpul and the priwmary foctor.
llowvever, to deroustrate the importauce of o unnezero substitution
clasticity we caleulatied the effeetive protective »ates under the

traditional assumption of uexo substltution clasticlties, and then
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arbitrarily sclected tuo alternative substitution elasticliles of 0.5

and 2, and reecaleulatadl the efficctive protective rates under cach.

o e A L et

1. Republic of thnb, Council for Internativuel Feonomic Cooperation
aigl Developuent, Exeeut °"._ ‘-’vrn., "iajvan's Interindustry Relations Table
fou 1961 (37 ULLLo‘b) Taiped, Scptaiben 1964, Unforlunately a moxe
refiined table now wder construction will vot be aveilable fon scveral
nonths,

2. Republic of Clhiina, C
Republic of China, (Taipei:

3. J. Clark Jeith, "fhe Specifilcatiion of Nominal wawvifif Ratceos dIn
¢ Jorenal (fortheoming).

Effective Irotection Ratinates," Philippine Feonc

bo Sce ibid,
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o U8 Dapantment off Conmorce, G ity
"Foxeign rade Negulations of Waivan,' (Scptdd Tex 19 u'), Pe Lo
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