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4 ABSTRACT . . “‘
' . we * ‘u s .

The ‘original theery ofleffective'protection,‘

developed under the assumption of zero elasticity of
substitution between inputs, has proven to yield an

)

inaccurate measure of the effective .rate of protection.’
ThlS paper flrst presents a measure of the effectlve rate
when substitution is: allowed to take plaée, and then -
',after.show1ng why this measure is still blased develops

N

A,an alternatlve and less biased formula for measur,ment

u51ng the prof1t—max1mlzlng condltlons of the flrm

- There has been a great»deal of confusion.

>

fé_surroundlng the fact that whlle the effectlve.rate gxﬁes
tthe rate of protectlon granted to‘the prlmary factors by
the tarlff structure, it does not dlrectly show the
‘{changes in domestlc production resultlng from this tarlff
'rstructure. This paper does separate these two cgpcepts e
and analyzes the change in output the' protectlve effect'
The proflt-max1m121ng model .is then presented and compared
for the cases of corstant and decrea51ng returns to scale.
At this pOlnt it is again noted how the confu51on»between d
thevetfeCtive rate of protection and the prétective'effect
vhave'caused a misunderstanding of the concept of effective
\‘protection. Flnally, there is a dlscu551on of how an under-3
standlng of the theory of effectlve protectlon can be used

. as an aid in government pollcy dec151ons.’
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CHAPTER I
X - Y
i INTRCOUCTION | - ~—
-~ ccncept . :ifeczive protection was first

introduceo + 1955 by .arence Barber.i/,The imposition of a

¢ . .

tariff on the ‘153l Ul L of an indust?y grants protection
to a prciucer t th it o l>ws him to raise the domest%&
selling price and *here:in . continue to remain competitive
: A ’ .

Qibh‘imports that haiv. a lower international, or 'free

trade"price.,uﬂowever, uniess the %ntermeaiate ihputs'oft
this .final good consist entirely of ‘non- traded goods,'there
w1ll potentlagly be tarlffs applled to these 1ntermed1ate L

1nputs. If thls is the case thep the producer will have to

. pay moré for hlS 1ntermed1ate lnputs, namely the forelgn

price plus the tarlff thereby raising the costs of produc-

~tion/ The "effective protectlon"‘enjoyed by the producer

RE )

is, therefore, the net effect of the nominal tarlff struc-

ture, taking 1nto account both the price that a producer can

q

charge for his output domeStically and thefdomestic‘prices

that must be paid for?the.intermediate_;nputs.

.

~ Since Professor Barber's origina? *rticle, there
has been. a great deal written about the coricept of effective
protection. However, this writing has, for the most part,

concerned itself wlth theoretical matters.such as;the proper

. [
- f

1/ Barber, C. L., "Canadlan Tarlff POlle", The Canadian

- Journal of Economics and Polltlcal Science, November
1955, pp. 523-529%. -

~

3
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measurement for the effectlve rate, or‘w1th empirical

&

. ¢
’studles comparing the effectlve rate with the nomlnal rate.

(8] ’

'What appears to have been neglected in the aforementloned
works, is p0551bly the most 1mportant propertf’of the effec—
‘rtlve rate of protectlon. . That 1s, by u51ng the effectlve .

rate of protection we are better abhe~to-see the effects of

tariffs on resource allocation. .
-
- One of ‘the most widely asked. questlons concernlng

the qffectlve rate is whether or not 1ts use w1ll\aid in

)

predlctlng ‘the flow of resources. That is, will an 1ndustry
which has a hlgher effective rate of protectlon necessarlly
expand its output more than an 1ndustry &1th a lower effec-

tive ratea, thereby draw1ng resources from the second indus-

~

try? However, the rate of effectlve protectlon is not to

be confused w1th the protectlon actually - granted to an

-~

1ndustry in the way of 1ncreased output- the latter is known :

as the protectlve effect' of a tariff structure.’ This dls—
tlnctlon is extremely 1mportant because, whlle the effec—
tive rate depends only on the tariff structure the protec-

tive effect depends also on the domestic supply curve.

This th will first‘present.an'analysis of the

fixed?input c@efi “i~case\of the theory of effectlve pro-.
tection. 'The‘asf: §io sxsurroundlng thls flxed—lnput coef-'

.f1c1ent cﬂse WIfl thei.be.dlscussed and, in turn, the theory
modified to/allow for substltutlon between the 1nputs. vin

Chap\EE\II we will note the existing def1c1encres in the
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_curredt measurement of the effective.rate of protectlon and
w1ll present a new measure of the effective‘rate to cor}ect

these deficiencies.

In order to properly understand the dlfferences

‘between the effectlve rate of protectlon and the protectlve

/.

+ effect, Chapter III will flrst present a deflnltlon of. the
- 3
protectlve effect and. then a geometrlc analysis of these

.relatlonshlps. We will then view this effect w1th respect
/ .

to the prqfit—max1m12ation conditions of the.firml

" Having discussed the'theoretical aspects of the

a

rthOICOncepts,“lt w1ll now be necessary to exploré how these

theoretlcal tools may be of ‘use’ in the real world'. . ThlS

'w1ll be donexln Chapter IV Flnally, Chapter V will dlscuss
[ \ -
the concLu51ons\£eached 1n thls thesis and suggest needs for’

~

future research. ', - o



&

_opedégnggrathe assumptlon that there are flxed ébeff1c1ents”

of thlS chapter—w1ll flrst 1ntroduce and

.

Chapter II

'MEASURING THE EFFECTIVE RATE,OF PROTECTION <

e .

'Qver~a period of the 1ast few e rs-the'topic of '

'effeotive' protectlon has been the center .of con51derable
attention,’ both theoretrcally nd emplrlcally, among inter—

natlonalﬁirade economists. e orlglnal theory was devel~

.
A}

between the inputs used in productlon, so that the coeﬁfﬁ— o

c1ents are the same unden free trade and protectlon.»
i

: Recentby thrs assumpthon of flxed cceff1c1ents has been

-

questlgn ThlS chapger w1ll flrst present a survey of
2
r

-

the thedry of effectlve protebtlon developéé under qye

»

? . ’
. assumppion of’ flxed 1nput coefflcrents. We.w1ll then seek

v

to clarlfy amd extend ghe discussion in the tradltlon of

> T e

partial equlllbrbum with factor substltuj:enc' That\Portlon

velop a formula

for the effectﬂge rate when we ‘allow for substltutlon and

_J
then present a modlfled form of thls ﬁormula u81ng the
Prof1t—max1mlzlng COndlthnS of.the firm. - - V*Q:_§
: ’ i b

2.1 ' The Case of rixed Codffjciehts = - o

» v - /

The’ most widely used of the'early-definitions
given prominence by Corden, Johnson"andoothersl/was:

%4*G;¥den, W. M., "The Structure of a Tariff System and the'
E

ective Protection Rate" -JPE, 74 (1966), Pp. 221-237
.and' Johnson, H. G., "The Theory of Tariff Structure with
‘Special Reference to World. Trade and Development", Trage
"and-Development, Geneva: Institut des Hautes Etudes
* Internationales (1965).

<
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"The effectlve rate oﬂ”protectlon is' thev percehtage 1ncregse ‘

~in value added per unlt in an economlc a§t1v1ty&wh1ch igs e

-made p0551ble by the tarlff stﬁucture relatlve to the’ Slt—

/

uatlon ln tﬁe aBSence of tarlffs but W1th the same exchange

. . <)
' rate n2/ Later thls deflnltlén was found to be 1nadequate

%

and a qeflmltlon ksed by LElth was adOpted whlch deﬁlnes

< ]

<

“the effectlve rate as the proportlonate change #n the price »

flof the prlmary input . ( effectlve prlce*ﬁbr Drlce of the

: value added ptoduct) made po§S1ble’5y the tarlff struc&ure y
,and other trade taxes and sub51d1es relatlve 'to a situatron K

w\ere the same-exchangeﬁrate holds bat. where tarlffs, trade
: ' ,-4"‘4 o ¥ :
*,taxes and sub51d1es ‘are absent.B/ Although these tWOJdefrhl—

tions do dlffer when substltutlon between pr&mary factors"‘f“

and (1mgortable) 1ntermed1ate products is 1ntroduced they
CAPS
both glve the same results when the case 1s one of fixed
.

.coeff1c1entsl Elther 1mp11c1tly or exp11c1tly the 1n1t1a1

o —

'*\‘, .
'wrlters made the following: assumptlons.

' ~
, ‘ A P s . ’ S AN
\ ) | - v . B . R §

‘ .* ‘ (a) = The forelgn prlce of each importable is taken *

,as belng the‘%ree trade prlce SO thatﬂthe tarlff represents
IR AN AR

‘the rate of dlvergence between the free trade and the pro—
tected prlce of a tradag}e. . S ST . uA%'
. d p\‘ . , 3

(b) The productlon functrgh relatlng to the

J L i

’K -

-

tradable and the prlmary 1npﬁts is llnearly homogeneous. =

. R S

B :—/ Corden, 1b1d ' E' o o fzg - o :
3/} '

= Leith, J. O., Substltutlon and Supply Elast1c1t1es §n
Calculatlng the Effective Protectlon Rate + QJE, 82 -
(1968), pp. 588-601. . I A
"t .

e ' |
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(c¥ The elasticity of substitution between the
J . B - ~

inputs is zero so ﬁhat thexphysical ihput—ouﬁput<goeffi-

&

cients are all' fixed.

(d). The elasticities of demand for all exportsi
and supply of all imports are infinite.

g - o . _
(e) Appropriate fiscal and mohetary policies

maintain ‘total expenditure equal to full empio gt

&/

income.~ | ‘ S , ) S

e
A <

(f).‘TtaHe and production, in protecked industries,
continue even after tariffs and taxes have been imposed.

Under these-assumptions it is possible to def?&e 4

.the‘formula for&thé effect@ve protective rate for the aCtiv—

o

ity produCing j,'yherevj is Jdne particular industry, and-
where; o f\:ﬁvzﬁ .
o i : A

vj =”the-value-adQed product; the sha;e‘of j which

is pfoduqed by_va:yiﬁg proportions-of therp:iméry factors, f’

at free'tfadé prices,é/. - B o | ,v' 8 T

This aSsumption'made'bylcdrden,’oEQ-Cit.i‘p.1222.- Leith
op. cit., p. 589, allows for the elasticity of 'supply of
the domestic.noﬂ-tra%able goods to be infinite, but foT

‘the supply of factor’inputs to the domestic industry to *

be less than infinite. .
: S m _ R o
‘The value-added product, (l—igiaij), may be produced by

varying proportions of primary factors even though the ' —

- same value-added product as a proportion of total output
is retained, the different combina¥ions of primary fac-
tors being such to produce the sae value-added product.

\
{
!



o

v o= theﬂvalue—added‘product, after tariffs,

... : . N
taxes, and subsidies have been imposed),

V.
J

the value added product,

A

P, = the free trade effectlve prlce, the price of

Pv' = the effectlve price after the tarlffs,

] |
taxes, and sub51d1es have been 1mposed o ' . o
e o g&v= the effectlve rate of p{otectlon for 5&odmg

_ tior , the jth good,

-aij = the share of the input kof tpdustry i in
A
.‘cost of a unit of j, at free trade prgb _ét -
% * T BTy A e
37 . / L
p . aij‘jjfhe share of 1 in cost of a unit of jafter
t
w7,
tariffs, taxes and sub31d1es have been 1mposed
S . T N . N ' 5 - 6/ .
tj = the tariff rate on imports of good j,—/and,
| Ei = the tariff rate on good*i, the importable
input. ' ' -
- # ' _ , .
p ‘ — - : l/ .‘ Y, _’,’\ ' . ‘.
'.I‘heh'. . ‘ij = P (1 l_l l]) . . 5 ('l)
6/

= The tarlff rate is assumed to be the total of all tar-.
iffs, taxes and subsidies; the separate effects of each
w1Il be dlscussed later 1n the chapter. . 6

2/ Where m is the number of importable intermediate inputs.
It is 1mpILC1tly assumed that all 1nputs are importable.
though not necessarlly 1mported

f/‘

¥
L -

7



: m .
P, = P.[(1+t -.Z.a.. (1+E.)]
v 'j[( ‘]) i=1"1i3 '™ )
v, ] .‘~
' P . -P P,
v! V. \'
J _J - J 1
Py . Pv,
3 J
. From- equations (l),'(2),'a%§ (3), .
- ) N ]
t, -.Z.a..t. - '
- _J i=17i97i " N
gj - m T l‘ .
l_1§l iy
A

in terms of free trade coefficients, and

. “ . ‘A‘t.‘ . / ’

m
1

~3L12; 1]
- Vs m '
\_\_i___ - Z _.._L
41+t ) i= (l+t )
0 o : o

in terms' of protectlon coeff1c1ents, where;

-

(l+t )
i3 l3(1+t )

Y

is the‘share of the importable input in the

under protes ‘-ion.

' Equation (4) can be rewritten as:

—— m * -
t, ‘ . Lija, L t.
v T = J_ _ JA=17ig i
95 7 m : m . B L
-ika5 1 "iéljyj,, '
: m :
or as ‘ ' La; -
' g. = + iZlij (t -£.) ,
i 55 m i
1 _1§lalj

(2)

(3)

(5)

cost of output »

'/]/
’

(4.1)

'(4.2)‘
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. : ! . ‘
notation. Equation (4) shows that the effective rate, gj‘

vlnput 1. Equatlon (4.2) shows that the effectlve rate is

or as

n

_ m&a , ' m - 'rﬂ :
- R U C .3
tj (1 iél ij)gj * i;lal]tl: : : (4'_?

| A RN
AL l .

Alternatively, equation  (5) may be written as:

t. m al!.t
—d - .;l_L_
CO(L+Ey) TR (14E,) S .
g. = . l ° o (5.1)
] 1 r;:l'alj ! Co .
(+E) T

>

It is now'pessible\to interpret ,the preceeding

i

3

depends on the nominal Output tariff Ej’ and on the nominal

input tariff, Ei' and on the free trade 1nput share, aij'
4 m» :
The sub51dy element t. /(l R l lJ), r} the proportional

1ncrease in the. effectlve price afforded by the 1mp051t10n
m

l
proportlonal fall in the. effect1§? rate resultlng from the

of a tarlff on j. The tax element, a, t /(l a., ﬂ), is the

\‘J

1mp031t10n of a- tariff on the (1mportable) 1ntermed1ate /

. _
equal to its nominal rate plus Or minus an amount which de—

pends on lts lnput share and on -the excess of the nomlnal
tarlff on the 1nput (or the extent to whlch the nomlnal rate
on j falls below the nomznal rate on 1) Equatlon (4. 3)
shows that the nominal tariff rate on the flnal good is &

welghted average of its own effectlve rate andgthe tariff

| rate on 1ts 1nppts. Equation (5) is an express;on for the

effectlve rate formula in- terms of share of 1nputs under

a

4



‘protection. - It is this share which input—odaput7coeffi—
. . ’ - "\)

cients normally reveal not the share that would exist if

1

’there were free trade. Equatlon (5) is simpler and ylelds

the formula whlch has been used by many researchers,g/whlle:
(5.1) is analytically more meaningful since'it'brings out

clearly the deflated nature of this. relatlon.compared to

(4 .-

" The implications of the formula, (4), for-the

+

effective rate can BeASummarized‘as follows:g/
, If tj = ti, thep gj = tj = ti_' . | (.}<)‘
_If.tj > tif then gj-?”fj > ti. (1})
- If tj < ti’ then._gj < tj < tif o . ‘(lll%
o mo | .
< | If tj <i£1aijti' then;gj <'0. = - ;}lV)
o ? - .
- o .L.a..t.. : :
If t5 = 0, then 95 = _‘Ezlail_iu : o (v)
1-J.Lzl 17 -
S £ ' , § L .
If Ei = 0,- then gj = ———;——- . (Vi) .
) l1-.Z:a.. " . -
1=1"1j

8/

~ Studles in B. Balassa (ed ), The Structure of Protectlon
" in. Developing Countries 01971), .G. Basevi, "The United
States Tarr§§1§tructure° Estimates of Effective Rates of

Protection ©f {nited States Industries and . Industrial
Labor", Review|of Ecodbmlcs and Statistics, 48(1966),
PpP- 147 -160.

E74 ;

Corden, Theory off Protecti n, op. cit.
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Fooo 1 i g (vii)
t., . wm ' ’

J = Elalj>

’

95 %5, | (viii)
aRﬁ 1- a ’
. =171 N e
dg. t.-t. ’ : o (ix)
——l—a = J L < ' : 1
& - m

1] _ 2 ,

(1 iglai )

A Impllcatlon (1) shows thatvlf the nominal tariff-

'

rate on the output is equal to the nominal tarlff rate on

-+ the 1nput, then this Wlll also be equal to the effectlve

protectlve rate. ‘It is 1nportant to Héte:that thls refers‘
to tarlff 'rates' and not to the absolute tar}ffs per unlt-
1f these were equal ‘the effectlve rate would be zero. ‘
Impllcatlon (ii) shows that if the nomlnal tarlff rate on
the output is higher than the nominal tarlff rate on the :

1ngut the effectlve protect1Ve rate’ w1ll be hlgher than

‘the nomlnal tarlff on the output whlle 1mpllcat10n (111) ”’;

shows that 1f the nominal tarlff rate orn the 1nput is hlgher”
then the opp051te will hold Impllcatlons (1v) and (v)

state that the effectlve rate of protectlon can- be zero 1f

- m z ‘ ' ,
ta = ifa it ‘or negatlve if the tarlff rate on the 1nputs

is sufflclently higher than the tarlff rate on the\output L
B3
or if there is no tarlff on the output Impllcatlon (v1)

states that when the nomlnal tarlff rate on agylnput is -

LI



zero then the effective rate of protection will be *3 gher,.
the hlgher the share of the 1ntermed1ate 1nput 1n total
cost, for any given nominal tariff rate on the output . If
vtherlnput share, _1 lj;'ls high then the effectlve rate
will be. qulte sen51t1ve to changes in the nomlnal rate on
the- output i Impllcatlons (v11) and (v111) show the effec-
tlve rate varlatlons in response to changes 1n output and
input nominal rates. Impllcatlon (1x) shows that whether

" a rise in the lnput share ralses or lowers the effectlve
rate depends on she dlfference between the. output and input

A\

nominal rates

L

The model that we are ysing assumes only one
(1mportable) 1ntermed1ate 1nput howeVer, 1t is p0581b1e to
extend the analy51s for several 1nportable 1nputs, but no'
non-traded or exportable 1nputs, by con51der1ng them as. a
compos1te commoulty w1th an input shate bJ, where ‘ | |
"bj. lg af and m is the number of (1mportable) 1ntermed1ate}
inputs,. In this case,‘ti is used\as the welghted average,.
iof the input tariffs, but may be c0n51dered as a 81ngle tar-:

1ff a55001ated with the comp031te commodlty. s . D V

"

It must be remembered that not only nom1nal tarlff
,rates have an effect -on the rate of protectlon granted an
1ndustry, 1t is. p0551ble to separate the effects of tarlffs

frgm the effects of productlon or consumptlon taxes or



-@

sub51d1es. ThlS procedure can be shqyn wherelo/

ty = the nominal tariff rate on'j, defined now

J
not to include any production taxes or subsiaies;

&

’

yE : ti = the nomlnal tariff rate on i, deflned now
not to include any productlon or consumptlop taxes or

subsidies; -

¢

cj = the consumptlon tax rate on 3j (Whlch may be

a production_tax comblned w1th a border tax at an equal
rate); it is expressed as a prOportlan of the prlce 1nclud-

ing the tariff;

’

'

’Ci = the consumptlon tax rate 1n 1, defined as

for cj, where i# jd

| | - B |
aij = the share of 1 in the cost of j, va..ing at

.free trade prices and with no éonsumption taxe§’or‘subsidies;

aij = the share of 1,§n cost of j, valuing at

domestlc market prices after both tarlffs and consumptlon
I :
taxes have been 1mposed that is, at consumer prices and'not

1

at_producer prlces; end,

S. =,the production\3§bsidy on j.

.-

lo/Thls sectlon draws heav1ly on Corden, W. ‘M., Theo of
Protection, Oxford Unlver51ty Press- London, 19771,

pp. 40-42.

s D
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TheéconsumptiOn tax on j{does not influence
effective.protection of j. However, the production sub-

sidy on J raises the nominal protectlon granted to it.
Therefore, allow1ng for the protec1ve effect on 3 of sJ
and for.the tax effect on j of ci,.rewrlte (4)*as

Eits, (l+t ) - a,.[ t.+c. (1+t.)] :
g, = -3 1 I (6)

l—aij-

The share of the ith input in cost of j. under protection,v
aij, can be rewritten allow1ng for the effect of c1 in
dralslng the domestic prlce of i, and cJ in raising-the price

of j as:

- (1+t ) (L+e)) o | |
al!. = o : (7)
1] 13(1+t ) (e ) ‘ '

In equatlon (7) 1t is thegconsumptlon tax on ], not the
o’
productlon sub81dy, which has a role since" the market prlce

-of j (on which the input share alj is assumed to be based

".here) is affected by the consumptlon tax but not by the

ng§oductlon sub51dy., From. (6) and (7)

- 1+s .
1+cj T35 _ C
g. = : - : — 7 - ~1, " (8)
] 1 3y S
_(l+tj) (1+c37t, (IT+E)) (;+c{T

'&
A consumptlon tax is equlvalent to a productlon
tax w1th a nomlnal tariff - at the same rate in that it

affects only the pattern of consumptlon and not productlon

A\
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’
4

and hence does not'effect the.degree_of protection. A
production subsidy on j would,have the same effect on
production as.a nominal»tarfff at the same rate, while a.
production tax would have an effect equivalent to an import
subsidy. A similar argument follows for production and‘
cohsumptlon taxes and sub51d1es on input. 1L/ If .the concern
were to be merely with the protection of inputs themselves,
the prev1ous analy51s, w1th respect to output, will hold.
However, if the concern is w1th the effective protectlon of
1ndustry j, then in this case-lt will be the consumption ~\
taxeSvon i'which‘will be relevant. A consumptlon/t;x on an
input has the same effect as a nomlnal tarlff on that 1nput
.and therefore serves to -reduce the effectlve rate of protec-

tion for j.  Thus can be seen the need for rewrltlng equa-

‘tion (4) in the form of equatlon (6). _ | o

- ~

_The flxed 1nput coefflclent measure of the effeq;
tive rate . assumes that the elast1c1ty of substltutlon ‘be-"
- tween' the 1nput is zero. However, while it may be the case>
the. substitution is llmlted, it is nevertheless p0551ble.

‘Thls 1is the subject of the next section.

—

- ll/Lelth J. C., 2 cit., points out that excess compllca-

tion results if we were to. allow for tariffs on inputs . -
used in the production of non- traded goods. "Such tar-
iffs tax the users of nontraded inputs in the same man-
" ner (but not in the same magnltude) as a tariff on a
'dlrect material - input.",
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2.2 SLbstltutlon ané&the Effective ‘
Rate of Protectiqn )

¢

By allowing foy substltutlon between: (1mportable)

‘ 1ntermed1ate 1nputs and domestlc factors, alternatlve\

‘ deflnltlons of the effectlve rate of protection. (ERP) may
be used depenolng on the technology used to evaluate 1t
Cordeﬂ (1971), has provided a measure of effective. protec—
t1ve rates. that may predlct resource movements, prov1ded :v\
the spec1al assumptions regarding the nature of substltutlon
are adhered to.lz/ The substitution effects must,be
unblased', a llmltatlon which wi’l be discdssed‘later in
thlS chapter. However, it must be made clear that the
"effective rate:Bflprotection" does not mean "protective
effect". The protectlve effect is the proportlonate in-
crease in domestlc supply as a result of tarlff changes.
The supply 1ncrease depends not only on the effectlve rate
but in addition depends on the elasticity of supply over
the relevant range- that is, the hlgher the elast1c1ty the
greater the protectlve effegt of a given rate of protectlon.
Elast1c1ty of supply for o&tput is determlned by the produc-
tlon functlon and the’ supply elast1c1t1es of the 1nputs.

ﬂ% Evaluatlon of the protectlve effect must obv1ously start

« from the fundamental dec151on-mak1ng process of the flrm

l—2--/Corden, W. M. "The Substltutlon Problem in Effective

Protection"”, Journal of Internat10na1 Economlcs, 1
! (1971 PpP. 37-57. -
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1

An attempt to analyze tariff changes accorqjng t@ \ profit-~
max1m121ng model. has been made by Kreinin. et al- *%/ How-
ever, tﬁe rebults of Kreinin's model are Jgreatly dtpendent

upon the assumptlon of decrea81ng returns to segle, while

rmost other models, 1n g Corden s, assume coflsiant

returns to scale.;5w% ;l first analyze the eff@c\;ve rate,

and the protectlve effect accordlng to the ex1st1n§ theory
using constant returns to scale In sectlon 3.2 o the next

chapter we w1ll allow for decrea51ng returﬂs to 9C§1e and

»

compare the two models. - ,',; .',‘\\/

Now 1ntroduce SubStltuthn among the inPugs and

3

see how the Corden measure for the effective rat@ Qf protec-
tlon differs. The model we present here dlffers fram the

one which is normally used in that there iS pne (lmportable)
"final good (Q) produced by one (1mp0rtable) producea input

(X) and only one prlmary factor labour (L). The Cgse where
the 'value-added product' 1s produced by varying Prvportlons
of primary- factors, caoltal (K) and laboyr (L)' preﬁents o
‘several addltlonal problems and wﬂﬂi be dlsQUSSQd lﬁter in \v§
this chapter. There is a twice dlfferentlable llne§rly
homogeneous productlon functlon with posltlve marglﬁal proe

¢ ts and a dlmlnlshlng marglnal rate of sUbstltuﬁl%ﬂ The . .

case is one of perfect competition so that the Eact\r prices’

. ¥ . '
lé-/Krein:'tn, QT/B\E Ramsay, J. B., and Kmenta J. "&@ctor
Substitution ahd Effective Protection Recgns d@YQJ"

December 1971, ppP- 891-900.

’.
-—__‘



.. . ) R
. . , o & NP

areuequal<£67the value of their marginal products,

To derive the exact expressions for the effective
raté of protection,. assume that production in the industry
producing Q is determined by ‘the two-input CES production

function: o I ‘ -

9o+ s, e : , (2.1)

where for each flrm g is output, and x and L are. the quantl—
.tles of the 1mported and. labour inputs, respectlvely. The

- level of industry output Q and 1nputs X and L are, Q= nq,
Xv= nx, L = n} where n is ‘the number of firms. Although
there is perfect competltlon in the product market,‘thus
g1v1ng a horlzontal supply curve, this does not mean there‘
w1ll be a perfectly elastlgwsupply of labour at a certaln
‘wage rate, LA The. supply curve of a labour force is upward
'sloplng, and therefore there w1ll be a f1n1te amount .of
labour Supplled a"any glven wage rate. The'model has been'
formulated in such a way. ‘that the effectlve rate of protec—
tlon is the protectﬂon granted to labour. This upward .
sloplng supply curve will therefore ensure an upward’sloplng
‘supply curve for the in reas1ng cost 1ndustry. The third
‘”chapter dlscusses the changes in- output which are p0331ble:=
. as'a result of thlS 1ncreased protectlon.. In this form ofw
the CES productlon functlon e partlal elast1c1ty of sub-

stitution between X and &' is deflned by g = 1/(1+p), where

p is the suﬁs%atutlon parameter. _We may use the followlng
_ “E 23 . o : L



- ' ¢ ‘

e

eqhatidn§4in order to develop ‘the cost function, C(q):
P v;' X : o :
( i
> ¥

q

14

y(glxjg +'622_O)il/0

0 .
[

rx + wi ,

«

so that cost is™a.function of odtput rather than input '
prlces.’\Thls is a long-run cost equation so that the for-

_mula for the expanSLOh path ma§ be wrltten as

.
-

where fl and f ‘are the marginal-physical products of x and
R respectlvely. Eromfthis”information we may calculaté the
" cost functions as P T N

““ : "n C = y(éorl o +‘63W;Eq)l/l_o g 2 . [
) ' | .
and from this we get the marginal CQSt'°f~q;

P = MC = AC ='g-%= y(c r

, ,
g, . 1-0,1/1-0
oW '5) . NERS

lwo

+ 6§

1where P,_the prlce of the flnal product, is equal to mar- {”:

glnal cost under the prof1t-max1m121ng condlthgé of perfect
’competltlon. The price of labour is given as w and the
price of the (1mportable)’1nput is glven as r. 'The;:\prieeel
‘may be restated as P =P (l+t), where t is the tariff oh the
‘ ’output,-ahd-re Ty (l+m), where m 1s the tarlff on the 1nput
'thation (2.2) can'now be solved for the price of the pri-
m%iy';nput,gw:

[
! v
N,

7 :

\D'



L §0/1-0 0-1 1-g, _ 1/1%0 ' o
w =8, vy~ Py (1-h )] o . (2.3)
‘ T
‘where o _" . . | )
) Sorl—c _
h, - n i O l " -y B
o~ 0 I-0 20 _1-0
(Sl ro + §2 w.

so-that‘hO is the ratio';f 1mport cost to unit cost in the

free~trade,situation, and Ot< h < l by deflnltlon.

‘Now introduce tariffs. The effectlve rate (gl)
1s‘taken to. be the proportlonal 1ncrease in the effectlve‘
-prlce, w. The ad valorem Qutput tariff (t) raises P, where
t = AP/P, and the ad valorem tarlff on the 1nput (m) ralses
r, where m = Ar/r. Assume that t is greater than m.t ThlSv
;means that more x'is utilized so that'u » the marginal-
physical product of x, falls and hence r/P falls (1 e.;

T = VMP, = P-MPP_, so r/P = MPR). The fdll in u; must be
_ assocrated w1th a correSpondlng rige in the marglnal—.

physical product of 2 ul(see flgure 1). But.a rise 1n Hoo
b(less labour is utilized), must 1mply that Aw/w is greater

P

,than AP/P Therefore, it follows that-ln rhls caseﬁ

fich is the same result that wouid be expected»

from the flx d coeff1c1ent formula fOr the effectlve rate.
N _
This result may be made somewhat clearer by der1V1ng the

‘formula for effectlve protectlon.

The prlce of the prlmary 1nput, after the 1m9031—f

>

tlon of tarlffs becomes: ' ‘ '\\j//
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=5 [ o-1 _l-g 1-g

L
l-0
Y,: Po. [(1+t) ]

~h_(1+m 179 , (2.4)
O .

in terms of free trade coefficients. The effective rate of
. : .

- protection is defined as:

-

e | - , :
9 T o - 1. ' - (2.5)

Substitucigg equations (2 3) and (2. 4) 1nto equation (2. 5),

- the effectlve rate w1th substltutlon is:
1

. ) CooLL
“i(l+t)l-o-ho(l+m)l v ]1‘0 - K
Wt . e

. - - o]

i

g ' . P o
-1n terms of free trade coeff1c1ents. When %7# m, equation

(2 6) may be rewritten: ' . : ' : .
g, = i:HQ' (1+t) -1 = ¢ , . C(2.7)
. ’ (1=hZ - o -
. - ( ‘

: . B = .
so that gy, =t =m, regardless of the»elastlclty of substl-
tution. Table T glves the results obtalned when u31ng equa—
vtlon (2 6) for the effectlve rate of protectlon. The
results for equation (2 7) are- verlfled The results which

. were expected for the lmpllcatlons of the last sectlon,-
for.-the flxed coeff1c1ent case, are also verlfled It may

5 ea51ly be seen that the effectlve rag@ 1ncreases as the
elast1c1ty of substltutlon 1ncreases. Thls»serveSaeo show
that the use of flxed coeff1c1ents w1ll necessarily. under—

E]

festlmate the effectlve rate when the elast1c1ty of
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substitution is not equal to zero. Table II shows that the
- . ' / ) i

effective rate is-directly related to h_, the share of .

import cost in total cost, when‘t > m.v'If it wasddesired
to provide the sameleffective rates to"two‘products, then
'Table ITT shows what nomlnal tarlff raté~on ‘the ontputdwould‘
>ach1eve thlS result. For example, 1foneproddctweretx>haVe

anominal input tariff of .1 ‘ahd an import cost share of .20

while another had m = .30 andfh = ;50, then a tariff of
t = 23 for the first product and t = .11 for the second

would equate the . two effectlve rates.® This is under the

‘assumption of elasticities of substitution being the same’

A

inAboth.industries.-

So far the analy51s has been carried out in terms
of free trade data. Thlgﬁexpre551on for the effectlve rate
can be converted. readily 1nto an- expre551on in- terms of the
data obtalnable after the tariffs have been lmposed The
most commonly used formula for the effective rate, u51ng
‘protection - data, makes use of the follow1ng relatlonshlp

: between.é}ee trade and protected trade shares-li/

: l-o A, o L S o

1+t ) » . - « v

Substltutlng equatlon (2.8). lnto equatlon (2.6), the protec—

ted trade express1on becomes~'

. = ‘ _ :
li/The relationshlp was glventln this form by Grubel H. G.,
and Lloyd, P. J., "Factor Substitution and Effectlve

Tariff Rates",. Rev1ew of Economic Studies, January 1971.
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. 1
! 1-h' I=0
g, - 2| ) 1. 2.9)
3 1—h'[l+tJ . : .
1+m

It was stated in the,previous section'thatfif the.only data
obtainable,after thevtariffs have heen’imposedvis‘uSed when
there is‘substitution, this will necessarily lead to an -
overstatemgnt, while use_of the free trade data will lead
to an understatement.A Corden has qlven an excellent graphl—
cal 1nterpretatlon of why thls ocrurs., lé/ HlSaresultS'may
be summed up briefly in Figure 1. The marglnal-phy51cal
product of x[ ux, is shown along the horlzontal axis, and
the marglnal phy51cal product of &, “2' along the vertlcalv
ax1s. Due to. homogenelty of degree one property of the
: productlon function, we,w1ll have a concave curve towards
\the origin in the factor. prlce fields. .Thebsiope‘of this
'curve, FFH,-at any point (dux/dul)_is equal to the neéative
of the factor ratro;/y/l, associated-with thad point.
i : S /

Somewhere between R and'R' onvFF' is.a poxnt R*
bwhlch has the’ same slope as the stralght llne RR' It4lS
this p01nt that w1ll glve the u "and uz associated with'the
‘the equlllbrlum supply of g There is a certaln factor .
‘ratlo X*/0* assoc1ated with the equlllbrlum supply of gq. If

; .

the . protectlon 51tuatlon data were used then this would

result 1n a hlgher factor ratlo than x*/z* whlch w1ll

l--5--/Coi:den,op. cit., pp.'38-50. - y S i
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Figure 1°

eR ko

‘Relationship Between,the'Margiﬁal

~Physical
Products of the Inpﬁts
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) !
necessarily result in an overstatement of h*, the input
. share at free prices. This rests on the assumption that
t > m, so that g, will be overstated. Use of the free
trade data will mean using a factor ratio lower than x*/4*,
so that h* w1llluaunderstated and when t > m, thlS means
that 9, W1ll be- understated. "If the effectlve rate is
negat1Ve, the conclusion must be 1ntgrpreted as meanlng
that substltutlon causes the effectlve rate to fall less

[

than it would w1th fixed coeff1c1ents. This ﬁall will be

understated by using the protectloa,situationldata,"

p0531b1y even to the ‘extent of yleldlng a measured rate :

that is p051t1ve. : ' SRR o ﬂff' v

. s : [ SRS

share so ‘that the effectlve rate may be correctly measured.“ﬁ
g«. 1 4 u;_?
In order to achleve thls correct measure lt ls.necesgary to

F/ b

start from the ba51c prof1t—max1m121ng condltlons of pro-

. duction. That 1s, output will be supplled up to the p01nt "3

A{‘.

‘where prlce is equal to marg1nal cost. Wlth‘this 1n m;nd i

as’ in equatlon (2 3), by lettlng..‘

89 r1 9 | ‘ e
h = 1 o. ‘ o
o o _1-o 1 -al| '
61 r, + 6

°2 ¥ -
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and ' | o ifi.ﬁ
. -
I @i 270 (1+m) .
h' = | — —| = hb
o) 4.0 1l=g -0 o -0 o '
61 rO‘ {1+m) + 62‘
and ;
. (1+m) *~° e
l-0 .
(1+m)/ hy + (1-=h )
/
and
, 63 wi ™0 ‘ ™
(l-ho) ='“o _1=-0 o 1l-o
: 67 r + 82 w
1 7o

This input share,-h' Wlll be less than that given by the
protectlon data, but greater than that glven by the free
trade data. It is now p0551ble to modlfy the effectlve rate

“to be

[+t - n b1
= T | -

* =
e

This formula will better estimate the effective rate.

ﬂ%
Ag was mentioned earller in this chapter, the

model used here differs from that used by Corden 1n that it

employs only one prlmary factor._ Corden s model uses two

v prlmary factors, capltal (K) and labour'(L),maklng up the

"... value—added product' which can’ be produced by varylng
16/

3 proportloné%gféprlmary factors...".

'But what is afunit
I -

<«

lé/éorden,-oé; cit.@ p. 49.

7.
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of"value—added product' v? When there are flxed coeffi-
cients between x and a unit of output, then! v is 'simply the
output g minus the input x. All those combinations of L
and K which are just sufficient to produce one unit of out-
put, when a55001ated wlth the flxed amount X, represent one
unit of v. Once substitution ¥s 1ntroduced the ratio of v
to final outoutachanges when reiiégve prices change. Since
v ‘cannot then be defined in terms of unlts of the flnal
‘product, zaproblem arises since v has no "natural units"”.
Corden makes the follow1ng assumpt10n~ "The ratio between
"the prlmary factors in’ 1ndustry j, that 1s, the L/K ratlo,
w1ll change only if the price ratio L and K alters, and the
kratro between the produced 1nput»x and the final good"j,
7that is' the input coefficient X/J, will alter only if the
price ratlo between these two alters.... We can deflne v
Eiln thlS case as a bundle of L and K contalnlng the two

factors in flxed proportlons 17/

e

Corden makes the further assumptlon of 'unbiased"
substltutlon effects, where Corden defines unblased' to

mean that the elast1c1ty of substltutlon of x for & 1s the

same as the elastlclty of substltutlon for capltal 'k, where

nk = K.

| Compllcatlons result 1f X is a much closer sub-

stitute for ‘one prlmary factor than for another.: For

—/Ibld p., 54. I | W)

~
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/
example, assume that Qiis a'labour-intensive industry,'and
N : ’

'that'the'impoited‘input, X, ‘is 'biased' in that it is a
much closer substltute for £ than for k. Now if the.price
of x ‘goes up. because of an input tariff, labour w111 be
substltuted for x because labour is a closer substltute for
"it than caplt -« At a glven ratio of prlmary factor prices, -
this 1ndustry will raise its L/K ratio. But now what if
labour is scarce relative to capital in the economy as a
Whole}_ So the size of the labour -intensive 1ndustry must
contract, whlle that of a capltal intensive 1ndustry using;
X would expand Jo@és gives an excellent mathematlcal

1

t rnterpretatlon of the necessary and suff1c1ent conditions

ERS

for a- decrease in ontput caused by blased substltutlon

effects.l / Jones' general conclu51on is that 1f protec-

tlon is conferred prlmarlly by a large 1ncrease 1n the

F??) output tarlff accompanled by a suff1c1ent1y small increase
T
in the input tarlff ‘the relatlve output of the protected
;commodlty will rise. o
o |

This now brlngs the topic around to the protectlve
»effect,vthat is, the change in output ?,,.Pe 1ndustry
granted some - rate_of,effectlve“protectlon. This is the suo—
‘ject of the next chapter.e | |

18/

Jones, R. W., "Effectlve Protection and Substltutlon
Journal of International Economics, 1, pp. 59-81. The
model formulated by Jones for. partial’ equilibrium was
extended to general equilibrium by Batra, R. N., and
Case, F. R., "Traded and Nontraded Inputs, Effectife
Protection, and Real Wages ' Mlmeo._June, 1971. ‘

Q1



Chapter III -

' THELA;?PR‘QTECTI_VE };FFECT AND PROEIT-MAXIMIZATION
‘{)" ‘i__". - “ o ‘ '

3.1 The Photectlve Effect

¢ \fé, xm‘ Cit
- P <

'ﬂ%effectlve rate has in any way been shown

to be measured satisfactorlly, 1t must still be obxlous that
this rate of. protection is not the sole determlnant of the
:1ncrease 1n domestic productlon, whlch 1is the protective
‘effect that results from the tarlff or sub31dy. The higher
‘the elast1c1ty of supply of the domestlc output the hlgher
.the protectlve effect of a given rate of protectlon. If the
elast1c1ty were ‘zero there would be no supply effect 1rre—
spective of how high the protectlve rate was. It is also
. a .

p0551ble that there 1s no domestlc supply at the world prlce
Po’ but production starts at some hlgher price P (l+t*) |
The supply reSponse is then zero up to a certain prlce so

~that a tarlff somewhat lower than t* would not" have any

productlon-effect. o o o -

The model used w111 con51st of one (1mportab1e)

tflnal good Q, produced by one . (1mportab1e) produced 1nput,

a

X, and one prlmary factor, L. All\productlon functlons ex-

b‘,ﬁhlblt constantlreturns to scale, and the prices of the final
<y _

; g ood and the 1nputs are determlned conpetltlvely so thats the

T e
a

fag%or prlces ‘are equal to. thelr marglnal products. The

(1mportable) input has perfectly elastic supply at the world

- ®
5 prlce P . The supply of the prlmary factor 1s less than

@ ~ 'v

‘ - ) o

N
e

2
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o
1w

perfectly elastic so that its prlce varies w1th the amounts
demanded Further, assume - that trade contlnues after the
imposition of the tarlff structure and that the domestlc

~

prlce is given by the world prlce plus tha“tarlff

S T

It is possible to giwe some geometric precision

to the analysis. Because-of the extreme cOmplexity in the

dlagram which '’ would be nece851tated when substitution is

_1ntroduced the dlagram w1ll be glven for the case when the

elast1c1ty of substltutlon is zero.. Quantltles of both Q
and X are shown along the ‘horizontal ax1s, the units being
chosen so that one: unlt of X is requlre by domestic pro-
ducers to make one unit of Q, as 1ndlcat d by the flxed in-
put coeff1c1ent derlved frOm  their productlon function.

In Flgure 2 OG and OS are- the free trade prlces of x>and Q
respectlvely.' The forelgn sugply ‘curwe of X is the hori- |
zontal - llﬁe GG' and ;hat of Q is SS'. The domestic demand

curve for Q 1s.DD'~and domestlc consumptlon is OB. Thef

i

domestlc supply curve of Q, HJ® H', is, the vertical addltlon

of the supply curve of X ﬁac1ng domestlc producers and the

supply curve of labour. It 1s assumed that domest1C\produc—'.

tion is- consumed before 1mports are purchased In té3¥ab

‘ed from 1mports, not from extra domestlc productlon. Thus
‘the. supply curve of x fac1ng dOmEStlc producers is EJG'

| Wlth a klnk at J ThlS ylelds a domestlc supply curve of

*iof labour depends not on the nominal prlce of‘Q,.but_rather

.

v

'sence of,é tarlff on X any éxtra X. beyond K will beqébtaln—v

.HJ’H' ' Th 1mportant thlng to remember 1s that the supply 4@‘



“\h
34
Figure 2
( > - : _ ‘
P ST,
| o) h' .Ih. . o
. D . .
PR H'
u -N"' e
B T - . N, T
¢ - 3 ’ \ C
. [] .’l \ \\\\ .
':.'o . 'v -
S @,a ':-L k\\\\\ ) : ' (AR
- .,"L't Mo v
Lol |

. '
/7 _ - E

0 .. ‘.‘K Kl A Al BlB ’ . X'Q
Supply and Demand Curves

for an‘Importable'Pnoduct"



‘ . . )
on the 'effective price', which is literally the price of
labour, w. C o . ' -
. : o - |
Now introduce tariffs into the ana1y31s. First

an ad valorem tariff of GF/OG is p’aced on the productlon'
of X. ’Domestlc,output'of X 1is increased by KK", the pro-

-,

duction effect. Assuming that t >'m domestic produftion
of Q w’ 11 increase so that there is no. decrease in the Lon-
sumptlon of X The assumptlon +'at trade continues after
dthe 1mp031tlon of a tariff assures that X will contlnue to
be perfectly elastlc at prlce OF. There is a revenue ef—”
fect 1n that customs revenue 1s ralsed by the amount -

RLV' R'i the tarlff multlplled by the amount of 1mports de-
nanded by the 1ndustry produc1ng Q. There 1s a balance of
payments effect in that the amount of 1mports have changed
'There 1s aMredlstrlbutlon effect 1n 1d§t the pr.ce to -the
‘ domestlc producers has rlsen at the expense of domestlc

- consumers.

A tariff of ST/OS>GF/OG i.e., t > m; is: placedv
on Q. The tariff on the input X has shlfted the domestlc
Supply curve up. Domestlc productlon rlses by AA' Theref~
'1s a consumptlon effect of BB', and a balance of payments
_effect equal to the sum of AA' and BB' L Customs ‘revenue
AV‘has risen by«MNCV Flnally there is a redlstrlbutlon of :

i. 1ncome from consumers to producers equal to STNL'

.

The hlgher the elast1c1ty of substltutlon between

X and L, the larger w1ll be the output change assoc1ated
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~with an incréase in the output tariff. Nou;assume that the
elast1c1ty of supply for the imported input, X, is less
~ than 1nf1n1te,' Then, an 1ncrease in the demand for X im-
plies an ‘increase ln its price and therefore in its margin-
al product; ~Barring the posslbllity of‘factor-intensity

reversals between X and L again means a greater increase

in production due to the imposition of an output tariff.

It is possible that the purpose of a tarlff is to
1mprove the balance -of-payments situation. Then the effect
of a tarlff in redu01ng 1mports will depend-notjonly on the_‘
elasticity of supply for‘Q,‘but also,on”the.domestic demand
elasticityv»-The larger aremthese two elasticities, the
'laréer will bé‘the effect of a tariff bt. Jp to this poxnt
it has. been assumed that trade contlnues to take place
after the 1mp051t10n of" thé tariff structu ’ Then the

- limit on the tariff (t) will be that tari.f Wthh complete—p

ly prohlblts lmports.

The previous analy51s has. taken place under the
assumptlon that the industry in. questlon is an 1mport— |
,competlng one. The assumptlon of constant returns to scale
and perfectly competltlve product and factor markets w1IIA\“\\
contlnue to be in effect. However,'now assume that the in-
~dustry produc1ng Q is an export competlng one. * The domes-
“th producer now faces an 1mperfectly elastic domestic- de-i
‘mand curve as well as an ‘export demand Curve that is per-

fectly elastlc at the world price, PO. Assume an export



sub51dy is always accompanled by an approprlate tarlff
sufficient to ensure the whole domestlc market to domestic
producers of exportables and to prevent re-entry of exports

for home consumptlon.k,An export sub51dy raises the lnter—

nal prlce of an exportable and from this p01nt of view is

equivalent to a tariff This may ‘be seen more easily by

viewing Figure 3. An export suns*dy of ET/OT is placed

' .
P

on Q, and an egugvalent tarlff teg lnsure that OT is the

e

domestlc prlce fac1ng consumers 1s 1nvoked Then doméstic.

qpnsumptlon now falls by ‘R0, . jhe actual'amount'depending
Jig :
on’ the elastrc1ty=of thv demand cuz .y At the same t1me

productlon 1ncreases ‘from A to A', tre actual amount de—

pendlng on the elastlcl‘y of supnply ror Q The export sub—:‘

51dy, therefore, has a prOJUr ion effect of ralslng produc—

| tion to OA' and a consumptlon effect of reduc1ng consump- :
"tlon to OB'x In addltlon there is a two—pronged export :
effect ralsang exports to B' A'.  The revenue effect?is
.fnegatlve and equal to KNVG. 'Therévis alredistributioh'
'effect to producers of ETNK An export tax has the same é‘
ileffect as an 1mport sub51dy and’ w1ll therefore be antl— B
“protectlve. However, 1f the 1nput X 4s an exportable good
‘thern an export ‘tax on X would have the same effect as:a.
’ productlon sub31dy to the 1ndustry u31ng 1t, 1t that 1t

'would have lowered costs of. prodﬁctlon for Q. By‘reallzing

the relatlonshlp between tariffs and sub51d1es,vone can

Ao

analyze the effectlve rate 51m11arly to’ the case where the

',domestlc 1ndustry is 1mport competlng.
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Figure 3
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3.2 'Profit—Maximization'

In the last chapter 1t was noted that Krelnln,
et al. have dev1sed a prof1t—max1m12atlon model~ '"Whlle
the consumer reacts to prlce‘changes on .the flnal product
(and is therefore affected by nomlnal and not’ by effectlve
protection), the producer s action is determlned by theb
prlces of both the flnal{@roduct and the 1nputs. This,

- ‘however, is not equlvaleht‘to 'saying that the producer
reacts to changes’in value added."éather, economic.theory
"1/

suggests that he would react to changes in prof&t =

However, Krelnln S analy51s is. based updéjihe crucial as-

'*sumptlon that there ‘are decreasing returns to scale, while .

the prev1ous analy81s has rested upon the assumptlon of

constant returns to scale.. ' o o .

When the case lS one of apflmport—competlng good,

‘Qs =.E},'where A is the. elastmc1ty of the supply curve. By

substituting  the" equlllbrlum supply condltlons into the
'equaltlon for the CES productlon functlon the equlllbrlum

E

derlved demand for the quantltles of X and L can be shown

mﬁ o R D .
ass | _ AT , S R o . |
L% = npt 6, % (6,%r179 & 6 0yl70)0/1%0 (3.1)
A _ A et o to . o .
X" = nP 61 r (§l‘r + 62_ .(3‘2)

l/:Kreinin,"et al,, 62; cit., p. 891.

Y
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4o _ .2 A=l . | O (3.3)
ar = XPO {(1+t) i .

‘that is, a tariff on output will lead.to an increase in Qs'

The identity vV = PQé - rX‘shpws tﬁe relatiQnship
- between value added and the value of the oﬁtput and the
(importable) input.“Since profit is equal to zero under
cbnStant—rgturné'té scale, V = wL. Since this is the case
it must be that the effective rate of pfotectioh grahted;
to value-added is the same as that ¢ranted to labour. From
equation: (é.l) le£ us define the'demand for labouf, once

tariffs t and m are imposed‘as:

L'-L

_. —_ L' -
" L - 9%, =f--1 !
: : o ' /1l-0
A A. O -o[ o_ 1l-0 l1-o o 1-0]0/
) nPO (1+t) 62 w Gl :o (1+m) f62 | _1‘
) S , g l-0
S g, - o_ l-o o l-o o/
'nPo §2 14 [dl_ro +62 w ]
o o A rh (e 170 L a/1-0
g*ﬂ = (1+t) [ho(l+m)‘ + (1}ho‘)], ‘
= (1+)) (1m0 p7/1p | 6.
where’
b = (l+m)l—0

e l-.g N f‘ Lo
(1+m) *"°h+ (1 hy)
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rd

as before. When the ihdustry producing Q is export-
> ' : _
competing, t is replaced by an applicable export subsidy.

Domestic consumption decreases but total production will

increase if t>m.

Now allow for decreasing returns to scale:

assume that the'margihal'cost curves are identical

and that the productlon functlons of the n firms are 1den—
t1ca1 and that the productlon éunctlons have decrea31ng
returns to scale in the variable inputs: so that the optlmal

'51ze of the flrm as well as the number of firms 1s deter—

2/

mined." The productlon functlon becomes:

q = (6% Pre ™) TP o (3.5

where s 1s the scale parameter, 0<s<1 by deflnltlon. The -

equlllbrlum supply of Q becomes3/

Qs - n§l/l—s PS/I_S(501 1- -0, l 0)-(s/1—s)/1-0

(3.6)
!

+67 jw

Now a change in the output of Q can be determlned by flnd—

ing Q' S the equlllbrlum output after the 1mposxt10n of !

)

s > . . tY

tariffs.

‘2/ Krelnln, et al., p c1t., p.'892.

3 Ibid., p. 892.
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It is then possible to derive a formula for the effective
rate of protection granted to output. The formula will

4/

become:

—»1 _ [l+th/l ® L (s/1-5) /1-0

l+m -t 3.7

where gq is the rate of protection granted to output by the
tariff structure, hO is the share of the 1mported input in
the total cost of productlon, and b is defrned as before.

It was found that the measurement of the effectlve rate of és
~ protection overestimates the amount-of pratection relative
to gq and that the dlvergence beétween these two measures
‘vlncreases~w1th a and t. Yet this is to be expected.
VVKrelnln has correctly seen that in order to properly calcu-”
‘late the change 1n output/caused by a change in the tariff
structure it is’ necessary to start with the proflt--
max1m121ng process of the flrm What the Krelnln articie»'
:does.not seem to_reallzeils that it is'recognized.that the
protective rate does not predlct output changes. Kreinin_'
has attacked the effectlve rate as belng an 1nadequate
measure 'of the protective . effect,” whlch is true. But“thenn
the'. effectlve rate is not meant to measure the. protectlve-
Aeffect because for the protectlve effect it is’ necessary.

,to have the supply condltlons for both the 1nputs and the

'flnal product

&/ Kreinin, et al.;UoEQacit,, p. 898.

Y
[
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Whether it«ie_better_to use decreasing or con-
stant. returns in the modelliquueétionabie. While most
countries might be expected to have constant-returns to
scale.foe the ecohomy as e whoie, it is ndt necessafily

the case for 1nd1v1dual 1ndustr1es. Obviously a great

o
v"

deal of work will have to be done on productlon functions g/
>

before thlS questlon can be properly answered.

@
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Chapter IV

POLICY IMPLICATIONS
A
.;/’ '

The theory of.effective'protection has added new

imensions to tariff theory, brldglng gaos where the use of

: nominal tariffs has proved 1nadequate. In addition, the

A

\Eonceot of the 'Drotective effect‘ is another extenSion to~

'ward better analy51s of 1nternational trade. However, this'

does not necessarily mean. that we are suddenly presented
w1th a true picture oﬁ¢$he real~Worli° "... ‘the dlscovery

of input tariffs does not mean the disCOvery of any hereto—

~ fore hldden costs due to tariffs.' Rather,,we are better

" able to disentangle -the distribution of these cost 1ncreases

permitted by the nominal tariff." L/ Further there'is the
need to prOperly differentlate between import competing and :
exportlng industries in order to properly analyze the ef~

fects of a change in the tariff structure. This need will

be 1llustrated when we discuss the policy implications of a

possible change in the tariff structurerater in this

]

" One of the most 1mportant Yeasons for the calcula-"

tlon of the effective rather than the nominal . tarlff rates

- is that only the effective rates orovide some 1nformatlon'

1/ Leith, J. C. "The Effect of Tarlffs on Productlon%)
Consumption and Trade: A Rev1sed Analy51s . AER,
March 1971, pp. 74-81. : :
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about the direction and magnitude of primary resource move-
ments. Mosf/writers agree that in order to properly use " -
effective rates as an indicator forbresource movements,

.these,/Tates must be considered in a genefal equilibrium con-

text{ Leith (1971), howaver, dlsagrees.j "In a general

equ1§1br um ‘model nelther the price nor the per unit value
added definition of the;effectlve rate of protection is an
‘indicator of resource pullt The value’addedldefinition in«a
generalvequilibrium model suffers from the same problem '

arising from substitutiqn as in-the partial equilibrium

equdlihrium.context'because domestic factor prices‘are iden- -
“tical between all act1v1t1es, w1th and W1thouE protectlon,’
and hence the proportlonate changes in the. factor prlces are:
1dent1cal between all act1v1t1es 2/'Note at this point
therej;s questlon as to ‘the reliability of the effective
rate of protection; however, as it'was“shown in the last
chapter, it is the protective effect whlch actually states

how and by what magnltude an 1ndustny s output w1ll change

in response to a change 1n “the tarlff structure.

)

It is not enough to merely talk ‘about the effec— ©
tive rate or even the protectlve effect It~ 1s necessary to
break down and analyze the dlfferent components of these two

concepts in order to fully understand them, and, therefore,

2/ ‘Leitn, J. C., :(19.71) + AER, p. 78.
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put them to use as analytical tools. ThlS we will attempt

to do in the remalnder of this chapter.

A

=)

,g.l Import;Competing,InduStries

The purpose of ‘a tariff is to protect domestic
1ndustry ' Reasons as to why domestlc 1ndustr1es must be
protected are not always clear; it may be ®he " 1nfant- |
. industry" argument, protection of the domestlc labour force,'
maintenance of the status quo", or compensation for the

1neff1c1ency of the domestic 1ndustry. If the reasoning for

the imposition of the tariff is indeed to compensate for theQr

relatlvely less efficient domestlc 1ndustry, then this may
result in a "vicious c1rcle ‘type of result. When the

. resultant tariff increase is suff1c1ent1y high, the domestlc
1ndustry is protected to the pornt where 1t is unnecessary
‘to improve eff1c1ency in order to compete w1th imports.
However, concelvably it is necessary for eff1c1ency to
improve in order for the,lndustry to expand and develop.

" Melvin and Wilkinson have noted thlS problem. ® ey Cana—
dian effectlve tarlffs, as hlgh as they may appear at first -
glance,’have not been sufflclent to qffset the lower Cana-
dlan eff1c1ency as well as any 1ncrease in returns to labour
n the United States that have been permltted there by -

1"/('

reason of thé)Amerlcan tarlff structure."é/

3/

= Melv1n, J R., and W11k1nson, B. W., Effectlve Protection
in the Canadian Economy, Special Study No. 9, Economic
Council of Canada, Queen's Prlnter, Ottawa, 1968. p. 54.
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A question remains as to who pays for the tarlff.
Perhaps it is not really a questlon because as we saw in the
last" chapter there is a redlstrlbutlon effect fgpm the

consumer to the producer as. a result\of the hlgher cost of

the product and from the consumer to the government because
the, o@nsumer must eventually ‘pay for the customs revenue
collected by the government.' Even the tariff'on the inter—’
'medlate 1nputs is eventually passed on to the consumer
fbecause of hlgher productlon costs. Truc, under the model
.we have been using all benefits from the effectlve_rate 65_
prOtection are passed on to domestic labOur in the.form.of
»higher wages, but also, under the model we are'using‘the‘:
uage rate is uet-Tmined by the supply curve for. labour.

The demand for labour in turn is dependent upon the. output
of the 1ndustry, whlch has been shown to be not solely
'dependent ‘upon the effectlve rate of protectlon. Much has
been wrltten about the theory of effectlve protectlon, but
in comparlson relatlvely little has been wrltten about how\ |
~this theory may ‘be 1mplemented to further economlc develop-
ment. The follow1ng analysis is carrled out in a part1a1
equlllbrlunlframeworklltlllzlng crude assumptlons and 1is only

one of several p0531ble policy 1mpllcat10ns.

+

If it is de31red to increase the competltlveness
of Canadlan 1ndustry by taklng advantage of economies ‘of

-scale, then output must be 1ncreased ‘It would be advanta-b
‘ 'geous to do this wlthout raising tariffs and therefore

-
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prices. In faCt, lowerlng tarlffs has often been touted as ' -
4

a means to 1mprove the competltlveness of Canadian 1ndustr1es

9,
*G.:.

by forcing :esources to flow to the eff1c1ent firms frow;, _
L _ ¥
.the relatively less efficient ones. ' Viewing the analy51s ‘

from a partlal equlllbrlum standp01nt this may be done by

-
/

~a tariff reduction to the (import- competlng) 1ndust&‘

Gucing the final good, accompanled by a sub51dy«tyt]
(import-competing) industry’produc1ng the inte

:input. o ) _: {k

In order to 51mp11fy the follow1ng geometr1ca1
analy51s, we shall make the assumptlon of flxed input coef—.
ficients. The protectlve effect, the change 1n output made
p0551b1e by a change in the tariff structure, is given by
“AA' in Flgure 4, for the flnal product/ Q. 'However, lt lsv
‘p0551ble to view the results, 1f‘1nstead of a,tariff_a'Sube
‘sidyihadfbeeh'civen to the industry p{oducing theAinterme—

diate input, X. These results may be viewed in Figure 4. -

Allow a sub51dy equal to GF/OF for the productlon’ ’
of. the 1ntermed1ate 1nput X; at the same t1me remov1ng the
tarlff on-; Thls w1ll cause the supply curve for X to

~sh1ft down to E"E"', and product;on wlll contlnue to take
.place at 0K'- the domestlc prlce of X now belng equal to
the world prlce of QG. - Since x is now avallable at a lower,

fdomestlc'prlce it w111 mean lower production costs for the

industry producing. Q.’ Therefore,'the.supply‘curve for Q
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;Figure 4
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will now be traced out by HN"H". To maintain the same pro-
tective effect for the industry producing Q wlll require a
tariff of‘only SR/QS K<ST/OS) ' Further con51der 1f the
tariff had only been reduced to some point W (SR/OS<SW/OS
<ST/OS). ‘I this case there would not only have been an
increased output of.Q, at a.lower'price to the consumer
'.than in the Original‘situation, but'there would also_be'a

'customs revenue offsetting part of the cost of the subsidy.

It may thus be.seen‘that'merelyslooking at effec-
tiue rates of protection does not tell the entire‘story of
the effects to. the economy: It would be possible to have
equal effective'rates’of,protection,‘indeed to the same
1ndustry, whlch would have a drastlcally dlfferent protec-

tive effect. 1In the. one. case we are levylng tariffs on

bothathe 1ntermed1ate and the final goods, and thlS repre-

.sents an 1ncreased cost to the consumer as well as 1neff1-
. ‘c1ently'alding thg domestlc 1ndustry._ In the second case
we are levylng only Qn%°tar1ff and even this may not be
',necessary 1f the 1ntermed1ate 1nput plays an 1mportant role
’1n the_productlon-of the flnal good. The beneflts of u51ng
'the'sécond strategy are many. Flrstly, we are loWerlng
domestlc prlce thus benefltlng the consumer. Secondly,
51nce the tariff structure 1s now lower, Canada will be in
'a better lnternatlonal tradlng posxtlon, and better able to

adjust to a, "free trade 51tuat10n, should tth eventually

come about., Thlrdly, 1t has’ been shown ‘that short of an f‘
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entire abolition of the tariff structUre, it would theoreti-
cally be possible to have a un11atera1 reductlon in certaln'

-

tariffs and Stlll achleve an 1ncreased productlon in
domestlc 1mport~compet1ng 1ndustr1es.j’ 3 |

Note that if the elastlcity ‘were hlgher, the ”
effective rate of protectlon would also be hlgher (as shown
in Table I, Chapter 3). Therefore a sub51dy to the 1ndustry
‘produc1ng the 1ntermed1ate 1nput X we o 1d serve to. decrease
productlon costs ‘even i”*t1er.‘ However, even w1th a hlgh

elast1c1ty of substltt_,or total labour used would nob N

L3 . (’-

necessarlly decreage because of the ensulng increase in

ocutput of Q.

4.2 Export—Competing InduStries'

V The final product of an export—competlng’1ndustry

AlS subject to a forelgn tarlff. However, the 1ndustry pro-

r'J.ng the 1ntermed1ate 1nput may -be import—competlng and“~"

therefore subJect to a domestlc tarlﬁf "It would be pos—lt P

sible té give a sub51dy to- the 1ndustry produc1ng the
‘1ntermed1ate irput . and thereby lower the costs to the
export-competlng 1dustry produc1ng the flnal output, the.
ana1y31s belngw51m11ar to that.ln the case of the f1nal

4%

product belng produced by an 1mport—compet1ng 1ndustry.

[

Although in theory it 1s p0851b1e to glve an, ’ 3

S
4

.-export-competlng 1ndustry a sub51dy coupled w1th a tarlff

to ensure that exports W111 not re—enter the country (see T

\ .
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Chanter 3, pp-36-37 ) it is not‘always feasihle to do so.
Under Gatt agreements it would not be allowed for an indus- '
»try to sell at a lower prlce internationally than in the |
domestlc ‘market; that is, export sub51d1es are not permltted
where they Jmay constltute "dumplng in a foreign market.
However, the grantlng of a subsidy would lower both the
export prlce anﬁ the domestlc prlce because 1f the export-
‘competlng 1ndustry was orlglnally selllng at the 1nterna-‘
tional. prlce then thlS 1nd1rect subsidy would now cause both
domestlc and’ export prices t be less than the.1nternatlona1
'prlce. The lower prrce constitutes a de facto barrler to |

1mports, and glves exports an advantage in the world market

The fact that export—competlng 1ndustr1es are -
sub]ect tb the forelgn tariff again exempllfles the need to
properly deflne the theory of effectlve protectlon. It
would not be pos51ble to predlct a flow of resources based.
solely on the domestic tarlff structure because we would
“not be‘aWare of the barrlers fac1ng the export-competlng
’1ndustr1es. Thls problem W1ll be dlscussed further 1n g?e :

' next chaptex. %'

ot
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CONCLUSIONS

. | y ThlS study has shown that the effectlve rate of
protection is not an accurate measure of the protectlve

. effect of a change in the tariff structure, where the pro—
tectlve effect is deflned as be1ng the accompanylng change
in output Yet the question Stlll remains: What is a
change in the tarlfg structure meant to- accompllsh° If

- there is a large degree of unemployment in the country, as»’
‘might well be the case w1th many deve10p1ng countries, then
the effective rate w1ll correctly predlct the protectlon
‘granted to labour.‘ If the objectlve is to 1ncrease output,
‘then it is necessary to know the. productlon functlon and
the supply condltlons for both labour and the (1mportable)
'1ntermed1ate good. If the objectlve is to decrease imports
of the (1mportable) flnal good it is also necessary ‘to

. know the domestlc demand condltlons.
_ - .

The ana1y51s has beén developed along the assump—
tlon that X is an (1mportaole) 1ntermeQ§ate good. However,
‘the’ actual characterlstlcs of X were never dlscussed and
‘ thlsﬁaﬁll be 1mportant 1n notlng the Qegree of substltutlon
between L and X9 If X is a raw materlal or some manufac—
'tured materlal 1nput then. substltutlon w111 llkely be low.
However,llf X rs a capltal good it 1s p0551ble that it could_

"be - hlghly substltutable for labour, espec1ally in the manu- -

facturing sectors. This will have obv1ous 81gn1f1cance for‘

5
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those c;{ntries whcre.the elasticity of.substitution.is very
high. It may not be possible to’place a'high enough tariff
on output to make the effective rate positive. At this.
'point, it will be necessary to sub51d12e the domestlc 1ndus—
ry to ensure its ex1stence. If the- 1ndustry to be granted
protectlon is a primary one then the elast1c1ty of substltu—
,tlon is llkely to be- very low, and Leontlef type productlon‘
. ot
‘functlons will be the case. However, 1f 1t is a;ménufactur—
hlng 1ndustry, then we would expect the productlon functlon
to be of the CES type. Further, con51der the case where the
rlnputs are not substltutes, but rather are complements.

ThlS w1ll certalnly be the case if the good is produced

under a constantxtechnology SO thatvsubstltut;on is at best
b 03, Y »» e Wy
G L ?ﬁé

llmlted.

L R
iy 7

Throughout this the51s, ‘we' have used &Vmodel whlch
allows for only ‘one prlmary factor of productlon, namely

labour. - This is equlvalent to maklng the assumptlon that
capltal is perfectly mobile 1nternat10nally. Thlswassump—

?,,,, -a

‘tlon is obv1ously somewhat unreallstlc. It 1§%notx&powever,

that unreallstlc in a case such as Canada s where capltal ,
% .

~1mports nake up such a large proportlon of our 1mports. In
Canada s case what is an unreallstlc assumptlon is to
exclude natural resources. Recent work has shown Canada s

exports to be extremely natural resource 1ntens1ve relative

"~

L
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to her imports;l/ This finding-aiso*holds true for-manufac—i
turing'and secondary manufacturing trade for most of Cana-
da's trading‘partners.' In addition,‘the greater the natural
resource 1nten31ty the greater the cap1ta1 1nten51ty of

exports relatlve o 1mports. Thus, we may see some ev1dence

of complementarlty of 1nputs.

The theory of effectlve protectlon has been devel-
oped with the hope that the results it shows would help
predlct resource movements. However, in order to study
rresource movements, it will be necessary to move to a gen-
‘eral equlllbrlum model. .Accordlng to the Stolper-Samuelson_
theoryg/ the relatiwve wage of a factor used 1nten51vely in
'an ‘industry w111 rlse, and so w1ll its real wage. It has
heen shown that_effective proteCtiog always raiseslthe.rela—
‘tive reward of the factor used'intensively. However,_it has
. not been shown that effectiveiprotection necessarily'raises
_'the real wage of the-relevant factor in"relation tO'theﬁﬁﬁge

in other industries. Obv1ously it is necessary to extend

the- analy51s to a general equ111br1um framework in- order to

“
0

do thls“=

*

o

If Canada is towimprove her‘internationalytrading

1/

'~/ Based on prellmlnary work done on a study of the factor-
content of Canada's international trade by H. Postner .
and D. Gilfix for.the Economlc Counc11 of Canada_

: v(forthcomlng). v L ,

2/ Stolper, W., and. Samuelson, P. A ' "Protectlon and Real
Wages", Review of Economic Studles (November, 1941).

\r ) . . H
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position and at th"same(tlme 1mprovc domestlt conditions

"/

w1th regard to i, latlon and unemployment then the place to

begln is w1th the 1mport competlng industries. It was shown
in the preV1ous chapter that it is possible to take advan-
tage»of the llnkage effects in domestic industry to increase. .

productibn by manlpulatlon of the tariff structure. If.
4
Canadlan 1ndustry is 1ndeed relatlvely labour 1nten51ve in

the import- competl g 1ndustr1es, espec1ally the secondary

|
manufacturing ones, then 1t is benef1c1al to develop these :

1ndustr1es So as to make them more competitive. The use of
?

analytlc tools prov1ded by the theories of effectlve protec-

tlon and the protective effect are but one step. A great f

Y
T

deal more work must be done in the flelds of non- tarlff

a

barrlers and quantlflcatlons‘of elasticities of supply,

-demand, and substitution to take full advantage of these

- linkage effects.

sent a distor ure of the true 51tpatlon. Partlal

s

equlllbrlum analy51s suggests that theﬁ@%gree ofégrotectlon@.%g%

will be lower; the 1oweq the forelgn elaéﬁ%c1ty@p§91‘

yIf this were to be zero. then a rtge 1n the tariff wll&ul. o
to a fall Qn_the forelgn prlce’equal to the tarlff so that vj;l
there would - be no rase 1n domestlc prlce and hence no‘pro?
tective effect However,-lt also suggests that thms term

of trade effect,'whilexit modlfles and may p0551b1y even

eliminate this protective’effect, cannot possibly reverse@



~1t. But in the general equilibrlum model.the terms of trade
can reverse the protective effect.,u This 1is the
Metzler paradox.é/ A tariff is 1mposed so that there is
p031t1ve nominal and effectlve protectlon and the balance of
pa‘mcnts 1s ‘improved. An exchange rate apprec1atldn is then
necessary to.restore external balance. If the elasticity of
cemand is leSS‘than unity thls-will mean that the apprecia—
tion will actually raise the value of exports 1n terms of
foreign currency ;Slnce the value‘of exports is raised, the
exporting country will again be left with a balance of pay-
'ments,surplusﬁ thus necessitating still further currency
.appreciation Finally, both the value of the exoorts and
the 1nports will be ‘higher than in the free trade situation

and the domestic price'of the importable will be lower. So

'the ordinary effective rate is positive but the 'net' effec-

-

tive rate, which.takes into account,the,largevexchange rate =

adjustment could actually be negative.

o , There fé much work to be done in tariff theory
\The analy51s should be - carrled out in a general equlllbrlum
-framework so that the full potentlal effects of the tarlff
r'w:ll be v1ewed However,.one has to reallze thé potentlal
dlfflcult;dln applylng the %guld be conclu51ons to emplrl—

«cally meanlngful prop051tlons in a general equlllbrlum

world. But even before thlS analysis can be carried out'

3/ Metzler, 4. AP, "Tarlffs, the Terms of Trade and the

Distribution of. National Income", JPE, 57, February
1949, pp. 1-29. v

e v
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there is a far more basic question to be answered in what
the desired effect of a change in the tariff'sﬁructure is
to be. . Only when this qugétion is ‘answered can a fully
adequate analysis be developed.

¥ . . . v A
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