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Prefnca 

This p-apc.r is conec:rc W.tith thn gen.:a., problem of how tW: im.

position or eliriuat:.ion of trIde barriers affects resource allocation. 

The analysis dconratc, by speling0 out and correcting tvo major 

shot,.comingo, thaL the xi.stin; 'l'thco.yof efective protection"L' dons 

not adequately Mc..;u;;c, the rcrc urce allocatin;a effect:s of a tariff 

structuie. 

Particular policy pn:ol:!.c~ms to which this an isiy NEigh be npp.li cd 

includ.e the evaluation Of irci:": sul:titu ~:Lon M01 regional econnnic 

integnt. 12oa Xrogr .In it is cle.r.y to .atp ms, czch c,:cial :w:: ;H SiJact 

a given c:o:.: in the :t:c:: i . of tr:de re. :::.lctio.r wou.d h:'. oil 

rescuJ oS:c c:2 I'. it:ho c .(ay rs icTo', of the th.curetic .!o.o..' ion. :v u1n.fleyd 

d,1 0P..UCS in thi.n v cr, are MC:I> 

Of adition-.l! i.t~C:)7e.LL I..oo l .policy, .C:1.!:C2 c r are SO 

tentati ve cot2 n:t:cs of effective po-'.LeiL:\: "wa:-er: of TaiUin. Al:hrugh 

there ar:c a!uniboruni.e:tr w . In dar1:n (in comm;:onI f: cf 'io;tc the bas:,i.c with 

moot other epirical awnk in the fiu].d), the resu.tu indicac[:, t:he bizr;e 

found in the Taiwan tr:i.ff t:u.cturc, 

http:i.t~C:)7e.LL


J. Clwr. Lith 

In t~he pat fc yea:; the topic of "effective" rates of protection 

has been Ube objct of conndoxcrahle attcntiou, both th.eoreti.cal y and 

empi:iual y, nmong ito~vt,,tional ecoOiM.t,. I The basic point of the 

anilyui:, thbt one cus.nt tale into account tWriff; on i.atnria. inputs as 

we.ll as the t:ariff on the output in order to discover the resource allo

cation f(et ,o' ad: irl p\ and cle:rly by a ,t ..t.Lc choice of s.. ,p 

tions. E:iti:L :Kpl.i it ly cw:e:vpkic:.t.y, the init:ia. w.iters ade the follow.'.t LJ, 

2 

(a) 'Tie t:.rff rat.e reji:. ents the rMte of diverg:nce between the 

3 
fWrne tr~ de W1 , pr~o cte!i prices'; of n t:adable, 

(h) The producticn fMuction is ..;enrly , .mogcnec.:n, 

(c) ';'h1y.c.! it -i.nductry re).ation hips; are fixed. 

(0) Tih,. el.!,;WCIC:ic:8 of foieiln dcuonnd for expiorts and foreign 

supply of p;o,.. are ifn:ite. 

(e) The ~a:,icity of supply of dom.stic non-tradable inputs is 

infi.nite. 

(f) The .; "icity of supply of factor inputs to the domestie 

industry is less than infinite. 

Thi. paper is bN;ed on an unpubished (octoral dissertation, Univer
sity of i.n;coinsin, Juna, 1967, and was supported fi:nacially by the the 
A:I:D/Un.\,ersiJ.ty of Wiscousin Researi.ch Project on "Economic Interdcpenlence 
in Sout:henst Anina". Several. mubers of the project, pr:ticulnrly, P.T. 
El.lsworthi, R.E. Balduin, T. Morgan, a td S. Naya provided valua.e 
sug..t ions . Wo e responsbi.ity for the research, ho.c:\ver, reanin'3 with 
the authmr 

http:Researi.ch
http:A:I:D/Un.\,ersiJ.ty


(11) Tra'de and prodluctieon in 1 rotncted indurics exist both before 

and after, the initroduction of protection. 

This papnr extends the thoreticnj an-iy ~s to iallow relaxation of 

two of these: aSSUMPtons (C) and (c). The Other asSUMPtion Will be 

retained 'tl'irughout. In addition, to simplify the discussion it is con

venient to assume that the ith good ts the only material inp~ut and that 

factor f is the only primary factor used in the prodction of good -j. 

In Section I we sumunime the exist~ing annlysis of Mh off~ctive 

protcti.va rate and introduce a simple graphical approach for handl.ing 

the nlysis * We show in -Sectioxis 11 and III respectively thnt: (a) 

Under conditions of Iens than infinitely elastic supplies of non-tradud 

inputs, part of the protection of a tcriff an imports of a final good 

is passed on to the non-traded input, and part applied to the pkizary 

factor; the proportions depending on Mhir':relative supply clasticities, 

(b) Subtitu°b"ility between the pr mry factor and the naterial inputs 

Iiii=' ="=' 
peyamits economizing in production, yielding a greaIher increase' in the 

effective protective rate than under conditions of fixed physical coeffi 

cients of production, In both of these Sections we deal with the question 

of how to define the effective protective rate in light of the purposes 

of the coneepit, and given the modified nssumptions. In Section TV we 

demonstrate that the Mffctive protective rate is highly senusitive to 

those modifications, with tentative estimates for sixtoenn im~porit

comp eting sec.tors of Taiwau". Section V contains our concluding remtark1s. 

The impact of prcotection under thc assumed conditions can be illus

tratcd by mynns of Figure 1. in Figure I a corner unit isoquant, 

..........
.
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1,roproponts the Lco1t(ef-typa produacalf'ton~hcjen'tir~e.q 

islinen rly homnogeneoun aid has ~a ,ero elasticiLty of sut'nt ut 'ton. This
 

tile anthve productl.on, function of W'd~'in for
 
is sufficient to describe 

Primary factor f re-,
it shown the combinatiour. of: Matcriila input i and 

to produce one unit of. good' j, or any mnulti.ple tihereof. Under
riuired 

given fromi abrond, together
free trade the per uMy prices of j and i, 

yield the vertical intcycept (0b) of Nhe unit isoco~t cuvc Since w 

TO OKII d U ti LU-Vnuflio Vj ;-w -als -know, pan A, 
conc 

P'oints a and.h together ,dceine the position
the uni~t iLsocost curve, 

R. The introduction of pro
and slope of the unit isoco: c 

j and i, changng the equJIl
tection Chanoe domestic PWIC05 of goods 


20% with no
 
bri... solu,.-iou in Figuiro T. A tn.iff o good 	 j of, say, 

the unit outlay on 
tariff on good i reasult.s in a 201 incrCee 	in per 


the pc: unit isocost curve
,.ntrcept ofgood j. shifting the vurtical 

upward by 202 to point d,:permitting the horizonta. inte.c..t to drop 

to poiut c. This provides us vith sufficient infoawwatic2 to dcicrmifl 

the r e haue in pe unit value 	 added: i.e, the ef~ective. 

protective rate.
 

1igure I., however, provides no indication of the resource allo

rate is .designed to indicate.
 
cation effects that the Cffcctive protective 


happens to pruduction when protection

For thijs one must consider what 


it is despite linenarly homogeneous pro-
that, theis int.oduced and 	 vhat 


limits the expansion of production ,l'cn protection if,

duction function, 

introduced.
 

There are tWo c::t:reai e cases, a vertical supply curve, and a Or

supply curve, neither of which satisfactorily desGribes the usual 
zontal 

no Knto in production,
situation. At the one extreula, protection 	yields 

I 

http:productl.on


with protectte e ion be.ng by p producersr absorbled the itin 


in the- form of a quas~i-rentL. MoQ~ver, for this soluti.on to romain as
 

a Jlong-run equilibri&um there would have to be soma moohon~sn ~Wrby
 

the quasi-re~nt could be retainedl, for~oth wise production wo;acd expnnd
 

as now producers Watr the r.arket) com~peting away the quasi-rent. At 

the other extremec, di~sturba~nce of the free trade equilibrium results in' 

of the market:. Thus, there w*ould h)e zero iSports in any protected indiustry, 

Clearly, neither extremne case yiel.ds m~uch insgh into the resource 

allocation pulls that we want: to imuuoure.* Instead, consider the inter

medinte situntion of an upwrd-sloping supply. curve: the greater the 

degree of prvotection, the greater: the pulltJ of resources into the indus~try 

to expand production, The upwerd-loping supply curve is possile dcspitc!.-6:,:i'71,: ' i, , •,7 , .q ¢ '- ,,:j.
 

7the litio~rly homogeneous production function becaiuse the primary facto 

is available only at increasing. costs to the user industry. As production 

expands, the -industry us~t attrct: the primairy fu'ctor from niternntive 

occupat ion (including leisure) by pnying n successivelJy hiph-r anmd 

higher rce 

This approach is illustrated in F~igurc 11. Under the assumption 

of fixed physical input coefficients, the dMertic supply curve of 

good j (S1) is the vertical siumiation of the s'upply curves (to industry 

j) of input i (S2) and factor~ f (Se) whore the quantity ax~es are all 
iI 

reduced to the same scale, and. the superscripti I and 2 represent domestic 

and foreign suppliers respectivcly. In Figure 11 domestic free trade 

production takes place at point d. The introduction of tariffs changes 

domcstic prices of goods j and i, changing the equilibrium~ solution, just: 

S2aslin Figur~e I. In FiJgw:.a 1r (the foreign, supply curve of good j) is raised 

http:soluti.on
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ihe wunt tho but fawci 

of good i) remain; constant, Thc ncw cquiiJ:iu:Lm p' u'ti.on point at 

s involves th total inter'can:e :i.n per: unit out2Ay on good j going to value 

added with no c:hhn>; in tlhe voun of t1w mtcy l input i pn unit of j. 

s of 11i 

vortical3y 	by MW of tayik. S. (the nupp.y CVu 

The gi.o. Khn input-.ou tut.: 'io .hip 1i.{,u2:e re', dece. .b d 

by the follou.nu; roles.:. on:hip r 

Und, f:cc tO:d 

-X. 	 V. -I- X..
X J X.j
 

X. 	 - the vailue of tc,,a. d,:e.;tJ.c output"of AMNiYd:y j at 
i free trar'PCe , 

V 	 - the v ,'OW ' , th. p;:-:" factor in in,-p.od'ut:ion of 

j, U L-42"",.t "'w. I'good-~" f5W1 a'h 'ouwU i:du'tay to inl]u~tTy j, 

: . . at f..., PAtan..CO.F
 

Wi).th} thn' int",r .NCu(: rn of u .:. , bwv:,u,
J- O J 3' ( i , .* ]'.. :: .~ ': 

X (I + + (t t:A I V (I + fj)"I. + qt tl~.A 

2. j*i+tq
+j. i(!+ t )Q[ I ~~j 

=tj the. tariff rate on imports of good j, 

= th Ui.ff. . rote on Oimpo'tof good i, 

f j the effective rne of protcctiot, nud
J 

e . the e3Wticity of donostic syply of good j.
 

Solving for f X.t. .- X..t.
 

V.3 

Alte :ativcly, working froi th' protected position 

I I IXj= V +1Xi i
 
j tj j
 

.Thcro the pr:iiad syv2rnls indi:tE~v~l1ue at protecte:d prices, Deflat:ing 

http:follou.nu
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to frc: t'.-dc M , and so.vn!.i:g for fj. 

J
 
f j + j i +- ,.
1
 

1 j_+ . - t .-

T h e s e e .r o .n p: c a n O b n: ey n x e: s s e d i n e ~ i v a ,l ue : t m s.v 	b., n2,,s] t lh eo-r 

of ,ig;u.c: .:, YTA OT":."!; 

f,t i '- i t i 

.J v3J 

and
 
vi

(2 ) f ... . . - 1 

J 	 .. . .
 
1 .- t. 1" t.
 + + 

VIM1t .uL flo.pu wdu i 
13 u11i.L vz.ucn of of r:p1t o i3dust::y j, A frnc Mae p. ces, 

and 

V * coc : .T. a. of V, -' A Mt p er u w::.t v M S o f OUT o f. 

a.- t :. cc..f f..M et: of; : of o' sry Pi: 

LP:,u: 

and 	 tihe :p iacd y bo.. cw ti; ', to i.wir,.c. volu'c a t c ct S prics; 

rcp a:w
tV , i: . .'i tive, but (q:i:' .!,-ient, ways of =I rgTiarax: vc'c cl.c rly 

~~v.UnvMa
E,~211 OM O 
v. V. 

(3) I. 	 or
3 . V. 

, 

(3':')f. 3 P.. 
Af
.. . •" 

In oth r wor:, the effective rate of protection a:ount ,oof .tlh .. the 

in the value Cadcd per unit of the original output,POpo't1)iofltO change 
5 

,o f the pX1: x'.r:y fa c to r 
g C in th e pK c c 

.22 t h ,propo :t: 5on "te ChaI 

of thiot wng.y;iv contr.butes sub.,In conclusion, t:n wtplicity 

in w:ue While recogni:ingstant:i ,!l.yto a clear un dec :'andin ';of the 

ju;t prechr.rd, it is esscntiallythlis, 'one. can also sea that in the fom 

http:prechr.rd


a limited pnrtinl cquiibio nnIyv.ir: relyiAii an WNUiutpe drox'~' 

zero substtutin ctic5te to yilc.d Un:~uniroay1 cntcd rcrols.L 

retai:nno the orib ! p :. t. 1 cqu.' . .brjua ypo It: at follow.,; 

attanpting to retain S;UM Usrun.ter~~,'~i ;y M*i) :IP2t c:Q '.cJA MY 

nation Of a L-p OffrMes Govrl;.. vqul IhA n: jichla aIow,:N:3 fc2 

i.ntew:Illcat~e ga~s YM n5b MN. Or Mn.nnu )~ vn:; VOYuyf 

in 	 vuw: "U. Mw u~: kpn V M T t.M:f UrCtuzevaril MOKY U& 

H0001mr:~., MOM2 EuMM OT bnhi<:. Cihti:Sr nnn.yr':i nn AM.rwanfuna~:~2I:.K 

of MA'1.r: Mstd'1:y-hy-.Indumy vi; Ao iT~nc cr~::ip:te<d hcr:~<1ysis, 

ir to clJosec tie gn 11 jop.onu\5.r Lhc .o hnKfy.:: MAc, 

i.t 	is~ p .:sitce to ONO=he cmul :''?.r c 5Jubi ib c;.'. 

.to OnoC M1 d a!C:j.P(. thy~ e::Jle of PwASnJ r s .21 TiBs 1 how Coroall 

procrdr;,8 v;'.the Prounny; V.~yh~ in C~i~l'ely con:u,:'c.1e VIA~ Lin~ yonoyai. 

equilibri.um~ considclcxctionns Wh un1txxa cue 'cerpod' M h he.ru is tie 

initiaIl de: ivotion ofSn: rues,MATAIVI:1 


The analysis of Secti.on : rn~s conducte~d an the nssTprtinn that' input: 

i is a MARC)or.chatQ if is good, it i~stn it a noun-traded availAble to 

the protected inuntrhy at cons tant costs. The Vu3:pose of: ti s Section 

is to relax that vsu:.ptioit and exrwnn theicon;CquoflcCofRAW,.ir so, 

The 	accowcp cryin VSv~e1 3.1 J.S hxn the mian~er al3 DU:cis in snm~e Figur 

above, exacpt that the~ excess v:yply curv. of good i tou in 1mtry j is 

http:Secti.on
http:equilibri.um
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solely o~es t ie cnnJ in W s tin c......l.c .	 Ti sopn of the 

slcpc; of co VruppilYdo.astic 	 supply cu:ve of good j is now t:1i csm of the 

y.cldc 	 a c:q.-il~ibriunv:duction at f :Ih in tur. 

cur:Vt'c of ilnput i 1nd fLctor: f rathor t'hnn of foc :'or f a .. Given th 

brul n;iprice of j by 
2

S ,.1 thur, is Pa cti.ib.:i.cvc:l. of do..sic pro

free trad.e na!:crial in

put Cost- per unit of oIQUtiU and c vot:: AM c:-l p"or unit of outtput or, 

w ,hat to soo':n thiu, cquil rinA. prieu.o05 gnod i ,ud facto:ount. the 

f to user industry j. 

The .nt:odu tioii of a t,:-r{:M o. iipc ts of go o'. j L':nis th.:1 t, nd r 

the as mption 	of inrinitl:cy elastic forei :gn s'uppli;es of tr _dls.c', tI 

of j : s i. cr.uascd by tL- L..,unt of tho tri W.'..;cve:,do,.s t.c 	p-,rice 

it Jisa.u c V,- tlict. (USc tic p':ou..c tion in :LUi .':,y 	 j (K..not eC.vu)2L 

no mu ch 	 ,:; \;vsu1.d h..C: oc' xia:.., hnd iiipiuL i R.n aV . ;.)i L t c0 :)c .n:t 

costs. 

be WK ailhI. not,w I how to cfine.The 0.o.On t 	 qrues tion th:t ic:'t 

9 10
 

Cs 

in the "u,, way no gry ot:ay motcril irnput, but \t:h: a zcro tariff, thus 

the rate absolute 

only 	 i.: ti ,t co .l.ss. and BM, :cvi trcatcd Damt:.,, crb1 

in tlhis 	cc implii.tly defining effeutive to be the 

the c'put price ch'nge as a per cent of tLI initn.l value addedsi:e of 

per unit of output. 

Cordo'n argues that: 

tu:o inputs only and one is in infinitely W.aYtie"Ules there 	 a c 
not rise when 	 the price of the output:supply so that i.ts price do"s 

rises, it is iv:possible to distinguish the effcctive protective 

rate for .f=ert Fur each product one can talk only aboutWR:i inputs . 
a sinl.c: effective r , f:or all thoseinputs cobined that are not' 

supply to the industry. "11in iinitel.y elastic 

in Figure III .:ouldUnder this dcfini..o:n the effectiye rate of protection 
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equal the tariff rat:c. This approach, while certa.n.y stprrior: to 

' the overstte.nts of f_Iin the pionvcrW:L u.u.s of Bal ssa and Bascvi, 

is still un.atisfactox:y. Th,,o \,ory u<,:fuJ, dist:intion bc:tceen industries, 

is blu'rred, and even .''reiSvrt:,Lt, ccrt:iln r:esour:ccO allocation effects 

cannot be di tinguic:,l. 

Cons d.cer the following cxrnple. Goods A and D both have the same 

free trade value adAd propo:tions; both use n sin&gl Muit ld input which 

is non-traded (but Weibt is di.fc:zot lutv'en A and Q both are .... 

by idatical t'.:niual. iff ri r:es; and bot' hva the nme e laticityLm-,nU 


of supply of the privirCy fOwctO. to th:ir jid::st"y, Now7 if the c!"rticity 

of the rinPof su.py of the non.t:'la iln ut u'.d lT good A ere v tlh:t: 


traded inpu u,,d by good D, tlQn tL Wc,|i.City of Spply of good A eOW. 

ce.: tht of good B, ql:nc,, out T .. gc:nd A o:1 ands r:e than output 

of good B. Int,,.; of runl;:cc Ploe:.c:."Jon effects, A ir ear3y Lazu 

('.. ' ' 
-


proi:(f.'ed tloil B in t :(i a'''caCl;5JC..e, ( \;:)U - s*' "'"""ugt 

. = the, mccLu osLthat A and B hue cqt.l.y pJwoC,'ed incm.: vir., thiL 

ceaLion effect;cJ.eal.y ildicatc' IM. d:.,ccctonn of resou:c Mo'l. ""Malso
 

retains the distinction bt;un .MWL= s still 1tla Tluc aeM:d per 

unit of outyu" or, iUrnt: zuons to thc sr:. thing tuler the fixed input 

coefficient assumipt ion, the: price of b pri.ry f.':ctor. 

by Cordcn reo.n-nled his
Apparently one of the,mrjor rcan;on, 


approach vas because "the effects on the prim.rary factor and non-traded
 

inputs cannot be separatod out." 13 Clearly one is no fu5:ll:ar liah,,l if onc 

cannot derive a formula for dete:r.ining the increase in va.ue added per 

unit of :output . We procecd with the d,: ivation in tlie f.ollowing rm:nc . 

The introduction of a tar.ff on good j iiorts increases th vcM.ue
 

of domestic production from X. (free t:.'lc value) to X (protected value)
 

33
 



Sirlr2y, tVndev the w"A1!-,,) j.01 of )1'..c0. ilplit: coc-.ffj.c .ent,ph 

where e. . is the cI.ev' 'c.C..ty C,.' c:ou sollpl.y of: good i to industy j , and 

From~ thec.eC ia:.~ th(. IfOI .I,lr,.t:,.or ITJ correspoidLtg to) ejue t~tc.Ils 

(1.) awl (2) abo\' r: f.o~Ie. r 

ind f rmti ~o~etd~~t.:o 

T.-:71. 

blu ve..b 3. 

Theill;Aonc1~~U1 ic'n o lx.:pi- '.thc2 r-tv ):n.c: oltrrc~i~i~r c v:..m 

blut evroot: pc-,- unt: ohfiJoutut 1"lc is idteticJ. ., 

cliange in thc p-d:.cc Of Ihe p):21oInry factor uivlccr the fixcd Physical. in!)ut. 

coefficiont assiiaption. 1urtlio,.:uc'rc!, thet. di.sti.netion of rc:'urcLu pull., 

bOtweCon irldustrt. isF rata. ,.11C!d .UnlfortunllatelAy, h~c%,cveIr, %71I2VL ad(Ied 

to our informotion neceds fo'r 01nIPi-Ic-alctin on 

Suhs t:.tvtI On 

In the foegig ~ahvc assuto~d fixcd physical in~put coO.Mffic-ienls, 

ignoringE any pomsibi.1tY Of slll) titutioc1:e d rmr fco n 

S.1 
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material input. We novi turn to the task of relaying that a 'suoption 

to all.I for Luy e.ticity of subctitution bet:eonn f and i. 

The linaar.ly h o;ereou:s pro uct:ion function rcprc.c.tc l by a unit 

ioquant i1 Figure I w= a special ecase of zero elasticity of substitution, 

For e.asticities of Ceenter th,'ra ,-ro, the unit i,:oquqn" is curved as in 

Figure IV. The deten.,:mi ;n of cqui.libria under fre.e trade cnd protection, 

however, rcmains tb .re.o Thus, the frn tMn:le per unit prices of the 

produat and icterI.;.. inplut detei: n the vertical intercept of the unit 

isoeost curve O., aMd the trnga;ncy solution at point A in turn defincs 

the horjiz.'ontal inte'(:epL P!, and Lbhc. price of fNct-or f. 

The introduct:ion of prc'e .o n .' r con ti n.. of s"tit"-bility 

bet,crai and:3 f i:arie th i: f ,r Vy t. t1:. tbo po.int of tcug"ncy P.veS 

y fl" p nt . FY ...cowl t. %. th.. y c'd the von:- ,al inte:cept 

, the tnnc,2.iCy pnit ,ovow along tA2 io to point g. ],u:libriu.:*nt 


at L ii'.o.vu, a grnter .- :0,ae in the price of fe.: Q and t.. ex! 

Of _.3.:f f. o C: :. pU..r Iu:i.t Of i PrOdu eed thn if no C;"Ml:'ituto"' hAd 

been aclo;d lb This n:cnu ta,,at tlbe prcpor ioun, te 1ui:,cec in t:. price 

of f is grc ,t;:r th.n the p.r,,orti..onate increase i.n v.lua de,.cd per unit: 

of ou.pu:. For tj < t&, the vertical itercpt of the uni.. it,'cost 

curve in l.\,.rCd to, say, 0r, yieldiug a toangc:n.y s;olution at h. Agai 

protected equilibrium under conditionso!c ubstitution penxit. a price of 

facto: f that is higher than bad there been no substitution. But, in 

this case the use of factoi f has iucreascd, and that of input i de.

creased per unit of output. Conoequently, the proportionaLe change in 

value added per unit of output in this case u.ill be larger than the 

proporti.ouant elcang in the price of factor f. These results are 

summnari.:d in Table I. 

http:ii'.o.vu
http:rcprc.c.tc


Figure IV 
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in the Primury Fa:ctor Price and Pa:
Table 1: Proportionate Chmges 

Unit Value Added 

t >t t t. . tSubsiLution 
ci v l dv. 	 d' dv 

d dv.O
dkf dOfPf dv..Zero 3IJ 
V'3 P]'f- v. )? V. v. 

1 f,d f '. ]j .1 ° c! dv]?o::it:ve 
. ... . el. YU(I - dv0 . .. .. ... . .1r i o V...-e . 3;]

"f *fJ 
)f v.3 	 v.3 v. 

ti:n prnim:nry factor,
be the propu;; oLenhL c-hn.W,.e in the p :Lce of

Lct f. 

of out!put3 
bethn V'pro iloi)Yf t ci .v t' in val.ue NOWcc po7:u nit 

and lo~:t~xie 

i t e identityfor aot u f < z
Clcanly, if for c : c'.:'c f 	 .> Zi, Whil: 

oqo WNVUod luYA &i
bowca~l,: WK th WJn unt 

rpj{ln" O n: IZ: c,.W 11-}. W: lous,t 1101....01.., re:,c.nn.rok " our dc,-
COP O ' V 


cc \J.!J CC)o.n.riC>c th.- D"
 nvY:'. of pyo. 1' kon.finitcnn v! the c ..i,'I 


' . z . nud. tlhon lth;' to thn prublun

pa."t of 1 W n.'. c. of 


of WHOH...I.. ,1
 

li .vc:U O , n to v.\'',rk ViLt.o a 	 con tnint:
'Jo 1.:i i fy..... L1!C LL.o1.. . .L, Ue K 

" rel.ating input:s of Mteri.3].
MA;:.itY of rti;MUlMt.140n p'o.'oJ'.et iou function 

good j 14. In this w:, v: avoid compl:i.
anu; factor f to t:h: out'put of 

the c. .:ticity of tlu8ituti on
a'is.c: fro:i variation !iico tiouh, that: w.ou.d 

Connie,: thm fo!!ov.i.ng form for domestic 
a: the W,.;tivu prices ch:nge. 1 5 


production
 

. SS . S.. -I- .* 
3 . fj fj 

S's rcpr:esent the same quant:itites as before, but with the 
where the 


avoid confusion .itlh the ezponents,
coulltry ,uperocri.pts c.i.tt:cd to 

' 1 6 and Q\ in; a substitution
th-C-.,s reprc.cscnt "Oc.:tribution parv:aetcrs) 

ticity of substitution () between the t:o 
pcnai,,ter related to th .... 

http:fo!!ov.i.ng
http:p'o.'oJ'.et
http:1101....01


inputs in the following iay: 

"" .-...(... 

By way of ilhi lIu tivn Figure V cont:ains a fmily of such funclcn, with the 

~c:ee ii.ucs of .JW f.nm zero to infinity.17c's s:et at 1./2, r:id v.r:o,.< s 

From the pr.ucctio.n , ':.,n i: . psic to derive input: dc,"'rd 

functions3 

S. 

S.. .1 . i 

(Y* 
-1 l ,'.01 

Sfj lVf"
 

c . s:....
 
Vith com~e us;aipul;,ption
 

f 

Ij S. )?'
j 3
 

Ofj SYa
 

C].ccoly, the rWJ.,,t a.. s;i.dces arv the v..lu,: coofficic: .":from nn OW:u. 

output table'. ' , w.ay be in eA.thic pro:Le'd""or flee tArde pric:c'. 

From the product:i.,- fu:ct!on it i: also posible t-o derive the 

minimum unit cO L MAN no a of the distribution pnnraea:or'tuns:tc 

the input prices, and t:h-n e.oticity of ubsu.titution.19 Set:ing the 

minimum unit cost function equal to the uuit pri.cc, ue have 

Substituting the input,,output valuc rauio- for the appropriate ditri

bution pvracters 'ahavc under frco trade 

j i ,i .- ..
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Figure V 
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and undc'0r P-1ottectiOu 

+ 'V 

irLh C.aV pricc. chllP.aw -o'sc Vc
NOW, f~hie 01--I C013,0C'c1: 

1n13.atlir.g to occ'Ap:c: 

(3.~~~~~~ .(.+ v 0.) ) 

and E;3V', f: 3. 

vi 

awlc' :occxloprie"frc 

(7)~ f v...) v 

V.: 
[3 ~ ~ . 

rtutolJ"L3.*A&'tlu'sUutin11C-LiT~fcncoTo 
Yeltj anbt.taiicand agCIl, COW3.vr~n. 'IT Sf Of rktf 

t n it.rodtiC thyyia
irptic intrecidet atse o tarif"f te 

http:chllP.aw


intercept N)"ii.c.1i invol.vos a cfrt~ As, .o tiICvc::-::.jia~~ 

.Xand Illg~otllv'. : v:ords, tb g,:cr:.x, thr .Le fT for any sc'I: 

of t. V :i 

If one is~x~:u;S~~pcc:c 2:~cM c':efi'~ to -11.0W 

ai F .s1 bo by 

refe)rence t~o Figure. iV.*F~ th c ci ~t ~iu~~ o~c poiint: li, if 

for ;~io'c~ii~~p~vuutJ[itih o) fT .0i Tvry ,,cen 

t 

one do, net allien for: tboe. bil I t toint1.thh ~x~A tal-n Place, 

thc frue tr:c wo.l:itoe~ cl*-vvc t:-ri v,,:uiu3.d 1, - 'cu'-! unhiCr. the 

C: <.:fru(! trztc e 1iIoc() .L cIur!Ve 11', A"~i 1:r~ r ~e 1.1t~~eoS 

.'tlicukw Jhc' F)c'.n tothat dI-etA L).ducl~ J 5 ':cwt: 0:',hL'fOk 

~i~I c<f~dc.u e~iu.<~tiuyiJ.c3.0; e vc:trn of fT. vilen pr-otected 

d t( j'c 20 

rc~ t i a i~ . t: lC, 2 iC2L) - I-2tLc t C o, je: o F1Lckof t . IC.1 tl L1-: . - o f 
33 

nrcivei0t .tie.feat i ofe~;~ 41111 te:iu the shnr ofc~ie 

ifactoef :':.b 

To shcow t~l, sizE of v.the rcJlatior.hSip bcti.qcen V /X1 audc V /X. 

liaurt be,- ropcifJ.c. VC k-,OXwi that C-it V.zorid PriCCe0 

v x 
x x. 

Protection irc :rses tbor per unit price of good i at the rate t~j At 

the Saieme ft cbnnuiges, tho value Of thC. Pri.'.r1rY factor' CI.c-unlit of 

the orin). outcput at the rate x., and changes Ole val.ue of the mterial 

http:N)"ii.c.1i


Table 1I: Relative Shrxcs of the 1-imi2ry Factor 

Subs titu tion . " ti = .tElasticitv t.! t~Ij < tit
 

-5o . V. VV.V. 


X.> xJ. 	
v. 

x 
v 

j V v V! 

X! x 1x, X1 1 TX 

V! V. 	 V. Vi 	 1 = x 	 x. x' x 

I < c<) 	 v! vj v! v. V .' 
x! K. x" x. ,. x 

:I 3 .1 3 . :I 

input, aga,. pc' unit of th. c'r.g.,ba t-.,put t th::e X- Thus 

1(I + t -+O ,j : 0. 

and c.lcul 1:i ig tho .x.urpr.: unit: of thcr. p;:otcctcd situat:icon 

Vi (I +) ij + ,.N:) (I 
L:'- .9...............
j ::"; " . " (.-" j) " 

In the protected witu'.tiG.luhc relative s lwo,:e 

V x!.
 
I -J
 

Hence, the relationship betwceu the shanres of tho priiimy factor in the 

free trcde and protectcd situtions is 

v V. + v/ X.1 +( 	 vI 
(8) V,._1) 	 (1 +.,-3 .3. "T,:ti- o/0..Vj/j.+ t..3-7:¥ 

Equation (8), togcther with T ab1.e IT, cnablc.s' us to specify the I-C. 

lationships betwccin 7_ and t. that arc couLaUcc: in Table 1U. 



Sub~L~icuC< ti 

.3~j 3 . 4.3. 

Thc f..4~0 :.'i.~LIJ c h~P ti20r. g. i.1 21 C)IIl)~ ~ hc 

Xh <Pr >Of ~tt : 2B) t.* t~dncu~o t u:~oi 

TIr.te f{ t::.0fo Iu'.I -",,I thIpi orir~~ .4o I jip Z.U the,cc 

jintlo n~ wi:;d~ji h n2u:ea..c~~~I fct 7 a t(Ica rrct, 

for cv 1, ).'(! t: U .C rethe I. ,?3.J, t: ect t t l: . c of04 6 SLI found:.11) 

Toh:icdctr~lj) o or . i ruheckIc. t o."cfe.t.f0c e-the o 

effcctv raT. ofI prtct.n sn, cad.inwIc heol"od' 

g "orZ.,Ic fc~tC' tra c oducino tcc rdh, gos ~ tan nil 

oaesf s 5.ich 1.111 -h'tsc: vci.wu aded ofiin: Tiicctr-of r tc~a *inuctm 

Toe corvbailib of fL z.nt is;:~ the np-prop5.dt of suply of the~o 

f to eahis idcical. Fina~lly, zmsstwne the clactivcity of- substitution 

http:np-prop5.dt
http:found:.11
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between the primary faci:or ,d thi mat urial input in dom25A procH ionni:!c 

of good A is zero; in B it is one; arnd in C it is greater thao ono. 

Suppose now equal ratn , on of A,B, C'that •M"Yi r KpoOc' imports rln 

If th:e effective rate cf prot-ction is dcf:ined as Z. w: .ould say tha: 

the scale of pytctivu rates in asecniAng ordcer is C,B, A. 21 If, on 

the other hand) V c :v effect:.Y of protectiron fj, w wouldwe the rate ano 

say that the scale of ptc'LCtOJve :atC nocc dn ABYC. 

Recall that the purpose of tha concept of offcutivc: prot:cction is 

"to shed light on the dircctio. of tha resource llocation cffec.:s of 

2 2 a protet:ecive Utructmre, an., t:hL the .imiAtation on.crpfnnsfon of po-. 

ducticn is tlhe cirvic:.t:y of sa.l.y of fncv,, f to thl:: i.ndust:ry in the 

case wb.,e - - Co. Clely, . .... n the scale of c:s:-a;iAoMo of p:o

ducti.on is AC, ., :.......; o...., fur I,,.,1ction of goon A is abl: 

to in ceareC the price it: ca p. to the p :r.y Act r .e. rr B..... 

and boLh are .MS; than C. This oCcuI,: b.,cau.:: the tM::Oatc' hcc:Co,:..i; 

by sul:,, :itutior , the gymcner the excpnnsion of punr., ation fo:r a givca out

putt ariff, We r:ay cocludce, th-c:.-uforn. that f . (the ,roort:io nte cha . 

in the bri.ce of the primary factor) is the anpprprint, definit:oL of the 

rate of proLection.2 
3 

effective 

IV. Srs it ivil:.v 

The crucial test of any theoretical refinement is the extent to 

which it alters the results that otherwise would be obtained. Pecal 

that the purpose of th, analysis is to derive a scale of effective pro-. 

tectivc rates. The scale tells us the relstiv, magnitudes and the 

di:ection of the rcsourcc pull, instituted by the tariff structuwe. Con-

sequently, if the relative m.itudcos orjif the positions on the scale of 

http:ducti.on


ra:cs are Jign'1ficintl)y clianocd 1)y t:ahin- int~o account. the('Ji~~ 

we7Chave inPt-.5Od1uc(Ahe:e mny MoIc3 i.fl c th:t they re--- 5.ivj'ortnnt. 

W1e lhave rn-dc ScI':!ic tnaicole.ul~lLj oil. of cffccl:*'.v rotct:jive 

ra1l:es" for si~~e. ~pr'c:'a5r;tmi~cuigseetors oS$ TOAMI.I~ using 

avaln.e1AC tari. Z-md pouLot(nI ;:1i5u.ivnrioul. supply n. 

sul t~vv oncia' i'c Jcvi?.a c qiation (7)~iit:ie;;* r tid2LIn~ 

in Uhich lotb a (/ t. I CIT a sllim'(d o-ver '-11. sup lying ilcdiitries' 

The c~u' .Lyof l' b.~4.I ctl sue cct,. vlc Li t. 0, 1/2, an-d 2. 25 

The sviyply c'v~t~iyof norv"Lrac1le1 in mis. stno in:7: Lallty at infinity, 

vqhic~ fc-Im (5) i1ic'rn~:t: ~r.idi~u~cui "'/cfann:ro , and' 

then sect cquc'i. Wu 11w" sil":1.y ol'3sU'.c.:..ty oE the ou1:1tpu. 
26 

InI tIVI2 fOi-TC~l 

C.za1:ils;: 1 t') ti 0, C1d2 inr 0t. a ).Uccle t-O t. 1:tZlaM.3 1 M9S 

a riu-- txei eii good in (7). 

Vie :s oi:hcii 1.1. '.'ahl . X.v, cio:L taths to1 

mo:~~tenti;:'CiCJ in focel: VOiKh CUn.IIAC'17bj'. chx cmo 1:11e in'wtuc nc 

V ~Ill~Ab!flf te C:., i' I ra~csof, prot.ct.ori., 

Co:i2~ fr : ;a eo:'z:~ of .~;:na ae i.tll efifecti-v(xyTti thce 

proc~d.~c::a~r'(:1 sieed ndr tli umul.- t'suytI io1;5O of :-;evo clastj.icsty 

of club:; t .utt -.iluadiii tl 3a;~c suppicis c"2 all. nnu~o hi~ 

(col I 2.). The u ;ul c rsenT, cer'y ig effcect-iveu.J1an rcuJ ta 

rteos ia s.:),protcti 5., 0he1n111 rzit:es (sol" pctclal buit soo-ae 

lON-70r, With even one in:V'c-,Uve rate, and sc-verzAl.rni~c s. This is 

Usually as fco: asn thec analysio it; takecn. The iu-plicit assumption is 

thait: althiough' the rates of colurn 2 may not correspond ex.,c tly to the 

true cffectivu rnt:cs) any t miht frciu todiffe::enes vhat ariso filutre 

con-tsidur molttert.' sruchl or; Sol'I Uution ci'i ulom-Ltvcraed inupuiv-s are int: sgi 

fictnt: enouplh Lo change,( the onjuie lie will. ccansicher thec imlpact of 



5y PzotectiveTable IV. Estimated Nomiaul and Effective 2_otactiva .t~s and 1 4 - -, _- Rates 
(RankS i Ascrnling Orca-- .Pr e... ?e-cntac) 

SSctor i .; -zt- Rata -t."K ... e° -te R -" K R.ae 1 nk Rate Ran:% R-ate 

-o. 
17 

17.1.i. 

9 
1 

30.2 
3 9 

12
i = 

74.2 
6 0 

12 
! 

*-. 

... 
10 
. 

37 .3 
. 

53.5 

10 

11 

42.3 

51.6 

1I1
12 

55.2 

58.7 

i 10 

12 

35.1 

51.6 

ir. 39.2 14 137.9 I 14 i13.9 9. 15 88.2 14II 82.3 15 70.7 

5.0 -l.3 1 -5.0 I 1 -4.9 1 -7.2 

:0. .24.3 6 43.6 6 41.4 5 2 5 5 6 35.5 5 13.8 

21. 12 35.0 16 510.0 ; 16 240.6 "2 57.7 12 55.3 16 113.1 13 52.6 

22. 7 26.6 9 56.0 6 20.4 S 42.5 6 19.1 

23. 

27. i 

255 
25O 

3 2.910 
4 . 

73 . 1 

64m 

3. 

1 0 4 

3 ... . 
", 

3 

-1 

579 

"'... 
...:. 

1 55.3 

-'462.,34 

7 10 

139 

54.4 

69.645 7 

I4 11 

14-08 

51.2 

53032:8 

2-j6.527.5 7 4. 2 7 . 9 9 3.5 7 39.2 9 

2S. 

29. 2 

. 

17.3 

3 

2 

19.. 

5.7 2 ,. 2 

=49 

14. 

-.7 

4 
4 

2 

14.3 

0.5 

3 

2 

13.1 

2.32.0 

I 4 14.0 

t . 5 36.9 5 -.7 7 _-.6 7 20.6 5 3 . 

..-

4 2 Q, 

i"'-
39.4an row4 

44 

15 

23.9 

.. 
13.9 

4 

on 

22 

.. 
15: 

1:. I 

; 

3 1. 

12 ..7 
7-2o4i 

4 

15 
19.6 

92.2 
92.7 

3 9.3 

25 06,. 
6 4. 

______________________________________ 

Xoa: Colun and row identification on foiowir-3 pag. 
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Columnt 2 	 efSfctive rate with subs btitution atct and "on-~t:ddcpp0 

Columin 37 	 effective rat~e with substitution o1.asticity 02 and "n 
notdd p/P ~0 
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16. Pu'Aclp 	 annoupchouica p~odu
 
17. RAW=cr m produci:ts. a:Qf 

15. NWAtInneou non-etolii roduts
 
20. Thu' n1Ic stee~l. 
27. Alwidac nd products thereof. 

23. m~israo1Jcous metal pr~oducts. 
29. Marchinercy. 
30. Electrical maichinery and~ ap'p1linces;. 

32. Miscellane~ous manufacures, -

4J 
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each ScPAzatcly, then the two to;ctha.
 

The i"pact of pe:O.tK:)g suIs: u::-t:i.on cart ba sccn by co;uaxr l
 

column 2 with 3, and 2 with 6 in Tab:.a IV. C. rin; th 
 ubstitution 

elasticity from :'cxco to 0.5 r".ducc:: all ra'cta, but did not change, anfy 

of tie tuk.ir~cao Tho b:ih rai:es of caeto:s J{, 21, rod 32 w;,'irv 3(. .Iuc1 

subatant:t=1 ly vot:: thou,, thoe:,; howevcr, #030 '1, a di' :.t i.
prcasion of :el.ativc .. of protection. Thus, tto nn Cntium:E
the dut s 

caraple , unde. ,nro sub.Lt:tutiou one vould .... th.- Ube r c: at: Ritcl. 

industry 21 is potec -cd. is 100 tiMen rate at hl,the in.n.;ctry 29 it; 

protected. Yet, for a subs titution 3-na,'.:icity of 0.5, the relati'v 
rate of protecti]on ;Vtxomnt' .- :j '.s Mt".,.du wcl cut in W& 

A subs.t:t.ion l ci of 2 r:u:c-.d all :u; more, ani oval 

chanp.d co:me of the WAY tan:ints.
t;. ..ton. vs st.t !:i.On 0f "o 

el.asticity of subs ti.ttu.ion,.. \;ould s::ay th11?i:tho.t :;y 22 is lnow:e InO, 

tected the.n .. ,,ry Yet, have vaus 27, .fbothi :' I.O .tici.tyof 

substitution of 2 lctun.aen the ....... ! iurut P.. te p"ypy factor, 

industry 27 is.oic:P ;i-tecte:d th.n indu;try 22. Si.:nls.ly, t:W r'i", ... 

of iudus t. es 1.6 and 17 \:ee changed by a sub'stitution el:.ntlci'y of 2. 

Clearly, thon, the failu:c to corsi -, substitution in the coavcntion-a. 

manner of estim tion could leand to .. :oneouo conclusions r. t the 

relative Magnitudes of the prutctive rates, and posrsibly even the rankings. 

The effect of allowing for less than infinitely elastic ,uppics of 

non.-tra.ed material inputs can be secn by comparing coluwn 2 with 4. 

Again, all the rates werc reduced, and the reductior e no tote;such 

yield conclusions suhtantial.ly different frot tin so that would be drawn 

from effective protect:ive rat:es c3.culnted in the traditim',A manner. 

Not only arc the relative na3nitudev; of protection different, bat there 

http:suhtantial.ly
http:non.-tra.ed
http:Si.:nls.ly
http:u::-t:i.on
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are twelve industr.cs Uhich clrnged ran:k, nix of bhichn Lgced wore:c
:l than
 

one position. An e:t,.e case in industry 21: unde: t-he conventioa.1 

procedur,:e it i; tho ro;t protected iduntry (rank 16), but by allowing 

for less than infidLitoiN c.c:ic uplie ncn-tra dd Wtc:r:Lal inputv,MA of 

industry 21 bc te tw.lfth mo.st protoct:e This 1 ot1Lcr.,e induUty. Wss~

changes .:ce two-!u:ltcd in .T.,bleV. 

Table V Chr,' rq in N&A', nf "mbNi.,.tN:i fro:m Less than Infi.nitely 
AR..t.c:Suppl:i'.C; of 1on'TadeCd Inputs 

hdustzy i# Di-rotion of ('s-, O ,:i .I." fl'w Plrk 

16 do':,, 12 10 
18 up 14 15 
20 dOULI 6 5 
21. douli 16 12 
22 dow.,n 9 6 
23 u.1 10 13 
25 up 13 14 
26 up 7 9 
2F3 up 3 4 
30 up 5 7 
31 do:a 4 3 
32 up 15 16
 

Four indu stries (u:mbers 20, 22, 30, and 31) CMoSC effvctive rates 

exceeded ticir nomi:n"al ratcs in tho conventio:,l an,'alysi; had their rates 

reduced to les tha t:heir nomital rates as a consequence of allow,ing 

for less thnn infi.nitel..y clastic supplies of non-*tradcd inputs. 

Generally, allow:ance for non-.traded inputs reduced the effective 

protective ratc nore than al.ornaice for substitution. Fow an elasticity 

of substitution of 0.5 onlyJtlecase of industry 32 w.a the reduction 

due to substitution grcater, but for a substitution elasticity of 2, in

dustri s 18, 1.9, and 23 were alvo affected more by substitution than by 

non-traded i.nputs. 

Finally, consider the result of si.aultn.eously allowring for substitution 

http:industr.cs
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and nontraded inrpat: . The net cect of the t'wo inf.tuuncc. combined 

can be seen by comparing; colu.n 2 with 5, and 2 wit:h 7. Again, t:he 

effect-ivu protective rates: arc all. substatiJ.ly locer, and severa. 

ra ng, are d:i.fforcrt. Fu'.ther, tlbcy are all lo,r than the rates ON.

tained from either elific:thion individually. ]lo'.Kcvcr, bceeause the in

c:e.'se iu the price of nom..t. .dAd i.uts ruc:d th. e..nt,of substi .. 

tution, the nnt rates in: 5 or colin 7 are pot substo.itially loUrcol.umn ±-

incolv,"n 4, e'capt in thn. c's 


effective protective rates.
 

than the rates i. c of very high initia.
 

The c'..r'ion is cl.cnr, AVllov;iP for ,.,ss tha.. infiirt:ely elastic 

supp!'.os of no-n,,tndcl: irpt,,Q on:d ,uutitu..Li.cn O:,en:.' MOCYRia input's 

and the p -tv y fact:o: sVbrl:cal.t:.J:Ly a.ters the es ti:nted cffec..tive pro

tective X)te, ar;d the :Le.i i.tnr, :s .ilcK.y to b: sufficient 

to clDm;e the conclusi/on: thbnt one 'u~d d:::i frKixom the scale of rat(::s. 

Thse ad\'onces., hoVc~voy bz.x.vc not bcn achiovLd witibot. a substnntial 

augmentation of data need: fo:: ec.,pirical eWtin.,tion. At lecast t.;o 

additional. questions rust pow be an's::red before onn ,rocceds with ow. 

pirical work. Does the suply elasticitty of a non-traded input differ 

significantly from the supply elasticity of the final good? Is t:here 

some one elasticity of substitution that is the geanral case, or does
 

it differ signLf.icantly between industries?
 

Finally, there arn importaut aspects of the impet of protection 

that remain to bn explored, bot:h tlooretically and empirically. Matters 

such as the diaggregat,on of the "primary factor" to distinguish among, 

iv. r:2uy can:v 

say, land, labor, and capital, the implications of abandoning the linearly
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orncncouf; vroduCt iOl fujlctioll and the dynuzn2.c 0eli"'Ctcu isic of0 

7:kcture 'nffects c'ote 3aocation.Standing of hovi I prtetive 
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F3oot o as: 

'Policy," r yin7unlo EcorncJ sn li~cj. S c o (Nov- nbar"1955);. ..
N.Mx....C94en...........li.'Tariff,".. .. .. in. "ho in Alex~ Hutr ed.,....1heAioomics. 
dsy(1!olboiirna: M*elbour:ne Universi:ty Press, 1963); and Swedisb Customs
 

Tariff Cormmiss in, eiioofti w&h> omTrf (Stockholm, 1957A)

Later vorkH; on: 'a theoreiicnl unture 'include. Wd'I. Cordon, "The Structure~
 
of a Syt the Effectve Vrotective atep" journal 6
Tariff and ,PolitJl 

JTourn-lof])e';o* "j (C.)c tob 1964) ;G.*I,(.G.';Johnson ,. Lobar :'964)+7r;I ho "She Thcory 
of Tariff: Structire with Special I-efcadence to World Traade and ,Jcvelcpment,'. 

in 1.0. Johnson and P.B. O~ne, lr leaand, pnen (Gnva i ' J.e 
Dro:'., 1965); R.I.. .,cKi.invon, .. ntermcdiato Products . nd Differential 
'Tariff s: A Gneoralimat:ion of Lerner's Syi-metry Thcorem," :. y. 
Journal of' Enonsmics (1'Ovan~ber J.966); cjrd .W.P. Travis, rI~~O 
Trae.ad (Gemlnaidgc:..... ..... otetion" Unyvar'd University -... sa, .9)6 n

,pirical entimite s !vebeen praared and publi shed by D. Bnlasna, "Tariff'
 
Protection'i Industria) Count:ries: An Evaluat:ion," .. lcll.al 

f,oo. -:(Dcember 1965); 0. Basavi "The U.S. Tariff , ,ii.
,-."c.....:,. . .
 
of Effective Rtl:es of Protect:i.on in U.S. indust:rie;s and Industrial Labor,"'
 
_ CWlof.Y *J l 1966); John l1. ]Hower, . "
IeinwOV hS S t ,(Ma' "IOnpo 

Substi:Ltoton as an IuduuirLlizaion Str teiCy, .lie
 
(foxthcomiug); and R. Soligo and J.J. Stern, "TOriff ]rotection, Import

Substitution and ':nv s t Ef i i " - ....... .... .. .
 
1965).
 

2. One assumption, that i,; not necesa:y is th:n absence of monopoly

in the clmnsticnmarket. An .attemupt by. a iuonopoligK 'to restrict 'Outiul ill

orde: to' rase his price wau.d,. be t with failurn. o:eign suppies;
 
would make up the contraction at the constant foreign price (plus tnriff
 
if auy). Hence, the net domestic demand curve facing tl' iionopolJi.st is
 
hori%:ontal at the' competitive domestic price.
 

3. Under certain' assunyptions different|iation of domestic and foreign
 
products will not affect this condition, for, it cin bo 'shown that the
 
price paid to' the 'domstic producer 'will rise by. the proportion of the
 
tariff:'rate AtisUring that the domestic productc'sells at some constant
 
percentage 'discoutt'from, the price of the foreign good,. then'
 
p p.(l. - d.) where the superscripts dland £ represent domestic nd 

foreign products respectively, 'and di i6 the rate of discount at which 

: the domestic product sells. 'The tariff raises the price of the foreign 

,
producti : ~' = p.(l+.), and in'turn p. pi (I- 'd?) Then 

p. p (I t)(l- d), and therefore p.( +t.) pal. I.e., tle pro'

portionate increase in the price of-the domestic product equals the por
 
unit tariff rate.
 

4.See W.M. Cordon, 1.966, oj~j. particularly p. 222. 
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5.iot& 	 gcometry of I '111d .0 ;o to .t...teTh~e !igur:e~s :cI lay u.ed demon 
Anth ri~rsi of the 1,sl vc~oc~ol As r, vcr:a N7ntr v iic3.uingn 
;o iendJoh, 	 Co.d.n

joh ma6.965, and........ , . .. . o n ed ot, if
1., then, 	 :oro or no-gativ 
effcctivc protoctlve. ra~Ie motans tho "duct:Lon wouild vot chanmge ill the
 
jth industry, or vould decline(-, respctively, Thuo, in Figures; I rind 11
 
if in1 to the tari~ff t 0. 2 XLwa,)X a :ate good
ddition 	 introduce tari:ff o11 

isufficient: 1:o makoC i: . i i.e ti~ 0.5), the- intercpt Oil the 

..... Fiu.e )I 1:1 r.etion 5Oe W :abo site,,ome is w5.1 the ui of the up
17Idshift in 8 duce to L. yieleds au upamd ,;oift iiifn1 which eul h 

albsolu1tO VJ of the pC!unt arc on imports of .j, The tmJr-ff ou i 
and j juti offfset each other: i.,1 bo1h01-111i and 1:110M i.s 11o. ChMW' -1- the 
quantitty of good j producd dletay.If, howvevor, t I the inl 

i i the 
Figture 	 I the ne.:cert on tie 1 is fal.ts by thn t, reulting in a 

dccc-t'( 111 .Ill 1Figure UX., the now prodlctiJon po-int:1 would be to the 

6. W-.P.'frzivis,m)ci 

7, RAX. R4z~iOOp.c 

8. W.... Corde.. 1966,5, it 

9. B~. 	 )Icilassa, ~ i, .57" 

10. C. P) at CV i , _ 

1. 1. Corde, 1966, :, 

12. Si-milarly, P"JC, MceKinnon, ap . ) 63.2, cxploys "vertical
 
i.tnte*g*al.on to the ex Cnt of eliaminating domc. tic non.,tr"dable inter,
 
imediatc. irtntts" by arsigning the now- id ablw.:,, conteut to value added,
 

13. Wd'I, Cordon, 1966, op.. ctL., p. 2280 

14. For a coivvcnie-ait sutniry of the CES production function se J.S.
 
Chipman, "A Sirey of the Theo)ry of International Trade: Part 3, The
 
Mcodern) Thomy',". Ecomtrica:, (January 1966), pp. 58 ff.
 

15. It should be noted that a pr':ticulnl: chnaacteristic of the CBS
 
production function may place a limit on the. size of f_. In Figure V,
 

* 	 for ex:amp la, if G 4, mid should t be sufficiently large welative to' 
t to raise the vrA.lic, ilntercept of the isocost curve above 2.52, the 

* Value of f would be negativo. Thus, for some 1, the unit is'oquant 

interneats the axea, limiting thc extant of substitutmin and, hence. the s 1. o 
of f 

16. Cf. J.S. Ghipmnn, op. cit,, p. 59. 
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17.igur V fromcte:I 1,11, So.)eFig.Ie
is~ adpe p,;Yg'} 

iS~~~8h014 pp.: 59-60.-'el i"O,devria "n',r hr.:n .-"
 

.. ,. .- same co •hi re 

p.: 23,;22m atough-by a 19E4:,,to a u1 addedrm e psbiitys,
 

...20 . is. th cuso c e b,,W . Co d, 1966,.. . it.

• :-: a {p Fo diffentset runoginn ndlu IV ,>-' ath tsugsedb a e 1E.u,


CA ris,4 'u .u.l .. .p. tat
nese t , A 

goods tthat p. 150 ion oru =o ov Min 

labraed isThe wilcl u2o Co .n e0. ree ealsch at, W pit. h:e 196, ct i 
o. 235 a theaoug 4 1ty aidicato:ofo n oni.~the podninnltossieffict,
oufgste bifstle,. e, pay150 h aI:ii usefulu c±o'.uS orotn-nat, tade
nis th.o Whe volinoeal,,intrcet Oh.it To IN lC tion0goodfA, th f BW 1 foue , 


:~ ~Pr of e t'.onegaftive: to aeffriets:"
 
21. F" zi' tor st lpot. 

: 
a tor ap:0'atnd c vl'.oue adleatn 


Co rd.... cit.,18. • . .,227. 

puposes, particulaFrly tsoo termitne .ha t o -not nt activt:.:y in ap.ocu n
.. icparticularhat l.,eost.nulat:ed t 

~~~2.A 'description!of ther. data sources :and estimnating procedureo is r
coi na. hea~sjan leaistrav- ob2en frnm the . .2G f Tini ohcndr, 'J.--on an .,lh-noc;c.requesti uthruor. 1,bt 

.25-. These elastieity coficie ere ly nted primarily to f-adci 
comautao raes. 

hclelbeen selectedwas unity, Unfortunately this is a special case, and 
tr.ns out to beAmuch mozr diffioult3 comutation ly zThus, in (7), for 
not ebotd mag case of W" I i Cobb- , 

* itnte fof the: Anotiera elasticitycoedfficie:T nttapculd: 

Th But, since t the 
f as type,-wae can wr idirectly from Co1b-Dougin proution cfunctionDoug a 
rn p: uadvj are the (dotar'nnt)e pone Snot nt:t iuitit cowhica, 


functiou ,. Hendersonr " (soee and RE. Quadt,
 
. 66-c 7 fr4 .York. Booko Cucp pptth1 . deratiopqua ), 

wheh eb...= A.... .. 13 i -u thic . is ...a ci..l cr " 
..... .... . . . , VP. . ... .
 

Since we ar cnere ith relative p ne Satthp It u1, ot1,'change p 
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dz.JS Jni0c -1 SIT110 1.1".4 1)).I.zo nrl (1-tircT-(,;AtedThe: prdut:ion 

of outpu t vxncl er' ~:odo-c':~il'uts fcw? 'oC~.'~~v: i.'i trod~::.e . S 1!ch1 

daita avu Sci dar rOCcO.o:'~1 FO-1.i..' J, A~ .2 i~ c 0.1' pl~o

grmll0l\rily bcYon" tll! C t'eC-.i~ of f-Li l(,c::'!12J C C.:iC 

prodticLItln(c4 that wqz 1ITV(e .uj:t' t~oava.1U.c bcC-n 

For Taloo: ii tho .6.~ni~C u 1' )V2.i~t.~~il ;1 tt 

guits(!d . 11a ttmCwiv Iy th!eC C-.n3 ;f J c ison :'.o.C)a0 ic. 1) s 4 1fty 1p o 

.: on 1C~el arcL5einatcrial producud oi tirl tiu: c.Of l::c:m., 

L...used as r.w V.,vtc)r:..s, aS finl. n'0.s ticbh w; rvbc..c tiro.,;' 

and footw..oar . Fuartlic.' the-- t:belocr: notd:;ingIl1':uc C& 

potitivc and ;uCor"e~t.c cc w ve Ilzi'd 1.2::-X.7062L to tille 

COeffihL oflts thc~t excllw.Ie 31j. ~ ~t~* ~ f.lil~f2 ~lh~~~o 

there is a row; of uilloCLCs vhs o*c sriLiIilfc 

Since for those tbie-.' it, no knowa tai.-iff rai~c, wye had to adop,.,t some 

aIrbitrar.y pro ced0Urci': w110 &grc the! u11,1T.lO catC_,( i17Ut tll:: ;:L9it' 

rate on all the other imuptiLs used by tlhe; sie(At0r.average tnriff 

2.__ i-If lzilt 

Imve ofN~ati.onal tatriffT s'Chedules enrI ). c. r,:v.fy goods on the 

r a -,2
th.. Z.allnsheddetail n1t icih goods 1ILove in intecrnaiotl trade),and r, 

http:u11,1T.lO
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ic: no eecyt2iou. The clia::.icntion of Sport: comodiv..s; contains A&,, 

1uiiot c~oo UCLCtUOU, man.uy of which n:e O bdivided tvu or Vor times. 

This in,cbviou;!y nul'-mnyc:, dto :l.ed than the ilnsus:t:::. cl.......:g.i!c... n,: 

raining i, p:xbo..n of lw to co.',:u,:, e r-:i. ts.:i:f itc';.. to obtain 

a e ru:.me for c,.-, 5 i' tU.out:p,:t cector None o. the va:ious :nighttnsg 

proecd'.. Is cKYi1!":,!. C:.:,facto:y. Uc:.ht:[ng by vaue of donno;tic 

5. OK:. yc:M:; T ..¢ u.i. of r 12motlty hi; ;hCouC, the .!:t.w. m s g.vcrt 

to thu k. ', of .,, Outy ivn,.:. 'c t.ght-.g by Wclca,+ tic proluction 

yiel . .i oppos;i:t:e b"lo, Wg:.ght:i.p; by the vuc of wo:ld tr:ace iutro

duac: a lon-.duty d. ,ha4tb4, b olt: , , .. , int::- country digffreccCs nay 

tev fr r. u,:c, th b o. A p:o,,,.w!vu th-:,. I :.,c.:citcd c :ncre 

..... ~n nok. tu.:,n.,MYTH 1"'. tba- ,.po:,. inn (0t v..ox:]d prica:,; ) 

of Ou'"'': ,rc uv i,:,on p i.,:p,W OO "K; M'iYc; vi:1,n C :,t): ,[Ou : g '*' '.,r )e.

pra::,.t:. inutba T. O t M A M o':c::, .: Ic: Vi' offs"etting of the 

bi.:ou, of ii,JJ:t: ,i2 pra:d, nion ,:ght.", This, h' ,,, is c.evrly Ji,

,:ce:rlc.' wouldprt: ti.::.c:. fo:y thelb .- . x j.h'.,go'e.:'c .t eq:ccui re a co;. 

p.e: 1.:.a:'.o:., of thy' irpu *tot ut tA n, ,M;ho:.u, th'. co:cnsiti:,n of 

p:,,'cLia., 1,!:; ip.l.usQos at the ].cAv'e of d&a:i. fud.¢ in the tariff 

sch.dul.c F.inally, L;7 )p.c: unwc.htec averozing of t:hc t.a, i.iff :atcs in 

each i;ccto:, .:hich iclies on th "low of la-rge nA.bors-" to ovecoma what

ev:ur bMac:" lx y be precent, assigns equA weigit to each closcification 

in the tan. iff schedule that happeus to fall within a particular sector. 

For the purposes of illut;tnating the impact of our modifications 

on the tr ,dit:ioua! eMtiates of effectia protective rates we used 

simple urx:eighted \,c ager of ta:iff rates on the grounds that limitations 

in the other data usecd did not justify a rore refined weighting procedure. 

Selection of an nveraging procedure does not solve all the problem 
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of specifying the .pprpi;i. ,r turiff :e'. 4Cn Wi4ton thorei 

Imay be a Lumber: of cas,:e. i M' th" tff ro does not xrcoet ,th 

true i pa.t of the UWE.. " .. L.re on th, Mc .. ie. c:c '.... 

of the :i.n)cLt iry anise frui: (a) scAoMu.!d tAiLfs on eca ,Orgono' 

which *ne i..nti;KI.v in p-tce eco.m:. .L.1y and :;.tcrv::ionr.ly, (uS.dIM'Z 

transpo:,[ cost/s nul in tLi abstcncc: of ,p'ic-c diriui.mant~i,, bctf,., n dow2'tic 

and foreiw,:' (b) "exe,:ive'' tMiffs Men n.:hata.:e v v, thIA.mzkcuts); 

C.Lt..i.to e jA. t. .i.nc, (c) p::e c:ontrol, in tim o . i.cion, 

quantitat:i.e retrictio:s oh ei.di' th goods n nannyy side 'a' limi. 

imr.ports t'o l.oan tan ..ould be t:ha e.v,. J th, .L. Won were.'opu:raLiC, 

yicld ing ,.- t 'mi.l tr2. , of t1hn p';:: c.:.- : ::: ,- .... of t M"" AC 

ba:,r:io=. 

W''.ic O0::' 

level of the M.ann ir:o.'"utput toble° Pr.ac:tically cvery sector con.. 

taint soma items.', fox AM" one on e of: t1 .. .ov c ova or 

statexent:s ptigA: bc Ma?... un1 .an asy notainnf"! vay 

Unfortun:tely iOt P1. Of tiles.; ',, at tle w' " d 

... to d .c.r 

of takhing into oc.c'.: (iu Lia ti.:xV rt:rCte;:.ov: , price cOntrol, or." 

"excss"ic:" ta)..if. rate at- this aggegate levul. for in no sector does 

any app,:c.r to hoie a differentia! ipact. 

Export goods, howovcr3 do cem to be concent::ated in a few sectors. 

But, since it was iS)possible to define unnnibiguou.'ly an e,;port vecto:, 

we arbitrarily selected as export sectors (and thcfore ass {ned a 

zex tariff rate) thos;e in whaich the nert exgort balance constitutes 

10% or core of the donc.stic production. Under this definition the 

following inoustrics ;ere coLsidered eport industrics in the calculations: 

#01. Sugar 

iil. Cuned Food 

http:rt:rCte;:.ov
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P14. TeWWc~
 

115. Lumbar ard Plywoodi 

V~24, Cemcat and Camnt Pooducdo
 

These ector ccount for amos 50% of, tot c1,po'ts,
o nile e::po r :I:, 

of nilJ the remniin~g nectcown thai: showed a pos.tMtv onpo:t~bujaneca Woal c1 

* 	 Tless than~ 5%. of exorts. 

Finnly, the tbhooy a isv:r t:hothat tac&Lff :tes ate e:pr:csod . 

as a percci:age of the C.I.Y,. value, Howeve:, the value on Alh tWe
 

5TaiIan tariff in levied is ARfind as: 5 

I " t+:Lf ont.o ",0.14 
Ao thin pro'bby app .a th 0,11F, vaut, wnr~de no ateerupt: to 

adjust the calculhtOoun 0 

w ic:.r 

output table that are clearly non-it: -ded: 034, E'lect'i, :?ty Supply;.0, 

£hco arct the ppe.yn v.en ect:o:s ini th. Tai. ua.:iput.-

Water Suppl~y; 036, TAnngpCo 	 l0icsW:,on and Wisc neoiui3 or

viees. Of the matvrin. inputs used, tho high dograee of gnzegation hidc8 

n.ll but 02, Sugar Cane. In the entions thee induct,:a:;o were treated. 

as non-,traded. 

*; 'SubHt.iAutfri~n J,}a ,'tCe5..... 

For Taiwnu have no 	 about: the magnitude of the sub-.. 

- stitution elasticit.e bet,,oen to.tolal inpu: and the primary factor.aeah 


lowever,. to 	dermonstvate the Apotake of a mon-s;ro oubstitution 

-elasticity we calculaotd the effeetive protuctivo rateo tltder the
 

tradcitional ac:;um~ption of zero vub tltutionaMAMMA% nnd 
 fica
 



Mdraily solooted twco altOrnativesaubstitution clastictyoe of 00 

and 2, and recalculatd. th: C;Q1tiv pr octive Mooc' ndov oach. 

1. Republic of China, Counci.l or.Ynze ,:naLoari Economtc Cooperation 
De~velopment, Mo cuiva-Ataua1L -!Tai~a1nk . WHOM=try. Ro ationDTWO'e> 

~for 1.961 (37 Sectors)," Taipni, 8cpW 1964. Unfor:Luna1:ly amore 
refined table nowi under constructi.on Vi~ll not be aynilttblo for: svera 

-and. 

2. Republic of Oliina .n ir n tfaQd 

3. A Clark Leith, "The Spocifietion of ,oMIur Miff A 1:cin
Effecti ve Prote-cti.on Rw.timaatcs," 1,I... ,Jo,:[::no:czo % f3 orl-hcomlg) 

4. S.c .d, 

.1. U.S. Wnto of O0ue
 
"Foreign gTrcda ReguItions of Taiwan," (Sepm:S:bcr 1964), p. 1.
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