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1. Introduction

A competitive equilibrium leads to an efficient alocation of resources under the condition that all
economic agents behave to maximize their objective functions given prices. Thisis the well-known
first theory of welfare economics. Evenincluding foreign markets, asmall country can attain a Pareto
efficient alocation of resources under free trade when externdity, price rigidity, wage differentials,
and monopoly do not exist alowing the country to maximize its welfare. That is, an immediate
implementation of free trade will be the first best policy for a small country if not considering the
effects on domestic income distribution.

However, when we take into consideration the adjustment process in industrial structure caused by
theimplementation of free trade, the immediate and completeimplementation of afree trade policy is
not alwaysthe best policy or very redlistic. Rather, the phased elimination of existing trade restrictive
policies in order not to reduce a country’s welfare level must be mogt redlistic. Generdly, analysis
based on a two-goods modd used in international trade textbooks provides the justification for
gradual reduction of tariff rateswhen considering the speed of industrial structure adjustment because
adight reduction in the tariff rate will raise the countries economic welfare under an import tariff
enforced. This happens when the source of the distortion is the only one tariff °.

However, in the case where the number of imported goods as well as the number of tariffsimposed

on goods is more than one, areduction of tariff rates will not necessarily increase the welfare level.
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% Fukushima (1979) constructs a model which includes non-tradable goods and Falvey (1988) and Fukushima (1993)
analyze amodel including import quota.



Theway inwhich reductions of tariff ratescan beimplemented isthe main theme of this paper. Using
asmall country model similar to Hatta(1979a) and Hatta(1979b), the favorable procedure for atering
policies such as reduction of tariff rates and relaxation of import quotas will be carefully discussed.
The paper is organized as follows. In Section 2, we explain that trade restrictive policies such as
tariffs and quotas cause distortions and the policy to eiminate the distortion is not smply obtained
when multiple (more than two) goods exist. In the next section, introducing a small country and
multi-goods model, we will show a basic relation between reduction of tariff rates and welfare level
and then analyze the piecemeal policy to reduce tariff rates. In both Sections 4 and 5, we will extend
the model in Section 3 to the case including nonttraded goods, analyze the relation between quotas

and welfare, and develop the same argument as in Section 3.

Digtortion and Economic Welfare
Firstly, we explain that in a two-good model free trade is most favorable to a smal country. A
two-good model is described as follows.

Q =f(Q).E =] (M),C,=Q;- E,C, =Q, + M, 1)
where Q.,C.,E,,M, are respectively output, consumption, export, and import of the ith good
(1=1,2). The first equation shows the production possibility frontier and the second equation
describesthe foreign countries offer curve. We assumethat both curves satisfy the normal conditions.
Since eguation (1) is the condition which determines the consumption possibility sets of the counties
after trade, the social utility function is defined as.

U =U(C,C,) (2)
Then, maximizing equation (2) given (1), the condition of resource alocation will be derived. That
IS,

DRS = DRT = FRT (= FP), ©)

denoting the domestic rate of substitution, the domestic rate of transformation (in production), the



foreign rate of transformation (in trade), and the foreign price by DRS, DRT, FRT, and FP. Needless
to say, the condition that the marginal rates of technical substitution among factors are equalized is
satisfied.
MRTS,, = MRTS?, (31
For asmall country, freetradeisthe optimal policy when the Pareto optimal condition (3) is satisfied
and efficient resource allocation will be obtained. However, when conditions (3) and (3.1) are not
satisfied, free trade is no longer the first-best policy in terms of optimal alocation of resources.
Depending on which equation fails to hold, that isto say, in which market distortion exists, four cases
are possible as follows (Bhagwati).

() DRS, =DRT, ! FRT,, MRTS = MRTS}}

(b) DRS, = FRT, * DRT,, MRTS} = MRTS}

(c) DRT, =FRT, ! DRS,, MRTS;, = MRTS}}

(d) DRS; =DRT; = FRT;, MRTS; * MRTS}}

Firgly, (a) is the case where a digtortion exists in the nondomestic marketsand DP* FP.
Moreover, the existence of monopolistic power in trade is also present in this case so that
FP 1 FRT compared with FP = DP under freetrade. Equations, (b), (c) and (d) show the cases
where digtortions exist in domestic markets. External economy (diseconomy) in production or the
presence of monopolistic factors in production lead to distortions such as (b). Equation (c) presents
the case of distortion in consumption caused by external effects in consumption or when sdllers put a
premium on goods, whether imports or domestic products. The distortion in factor markets which (d)
shows is the case where margina rates of technicd substitution differ across sectors with the result
that alocation does not occur on the contract curve and the production point is inside the production
possihility frontier. Wage differentiation among sectors, rigidities in factor prices, and immobility of
factors across sectors lead to this type of distortion.

The firgt best policy for (b) (c) and (d) isto directly amend the causes through taxes or subsidies.



A trade policy such astariff to amend a distortion in the domestic market is not the best policy sinceiit
will give birth to another distortion. That is; if a policy which aimsto eliminate a distortion causes
another distortion, the policy does not necessarily increase the welfare level. Furthermore, when
more than onedistortion exists, if a rule to measure the degree of the whole distortion can be defined,
then that will become a guideline for policy intervention.

As discussed above, there are several types of distortion. In this paper we will focus our analysis
on the (a) type of distortion and limit our discussion to the case where a distortion is caused by an

artificia factor such asimport restrictive trade policy.

3. Small Economy under Free Trade
3.1 Qutline

Domestic demand

The following general model is constructed to evaluate a distortion caused by tariff. The number of
goods, price vector, the utility function defined in the non-negative quadrant of R" and the
compensated demand function of each good are respectively represented by n, p, u(c) and
c = f(p,u). Representing the expenditure function by E(p,u), according to Shepard’s lemmathe
partia differential of this expenditure function with respect to price P, equas the compensated
demand function for that good, f; = TE/Tp,. Defining the matrix composed of the coefficients of
the patia differentias, f ;=1f/fp; (i,j =12, ---,n), by F:(‘ﬂfi/‘ﬂpj) and defining
f, = (‘IT f./1 u) , the following properties are satisfied:

(D1) homogeneity Fp=0

(D2) symmetry F='F

(D3) semi-negative definite 'yFy £ 0 for" .



Domestic production
Expressing the domestic supply of goods by x =h(p) and H :(‘ﬂh/ﬂpj) , the following
properties are satisfied:

(S1) homogeneity Hp =0

(S2) symmetry H='H

(S3) semi-positive definite 'yHy3 0 for" .

Tariff and revenue

Asthe country isasmall open economy, theworld price q isgiven. Thetariff is specificwith therate

t and the revenue is wholly returned to consumers. Then, the domestic price vector p isexpressed

as
= oEe
:(; qz +g1+t2+:
€0 qnélﬂnia
006
S L g e
whereQ=g 2 ;,ezgfj,t:g.j.‘l
go a5 &y &5

Then, the tariff revenueis
Y
T=atq(g- x)=1Q(c- x)
i=1

Also, the budget constraint of consumers is ‘pc='px+T and the trade balance equilibrium

condition is satisfied asfollows: ‘g(c- X) =0

“Whent <0, p < ( aresatisfied, if | th good isexported, then t isatariff, whileif it isimported then t isa subsidy.



Import function and trade balance equilibrium condition
Defining the import function by s(p,u) © f(p,u)- h(p), §; = f; - h; and s, = f,, wherethe
import function of good i is respectively partially differentiated with respect to p;and U. Hence,
when S= (sﬁ), S=F - H andthefollowing properties are derived, after taking into consideration
the properties of the demand function and supply function.

(import demand 1) homogeneity Sp=0

(import demand 2) symmetry  S='S

(import demand 3) semi- negative definite 'ySy£0 for" .

Also, the trade balance equilibrium condition isthat ‘qs(p,u) = 0.
The substitute and complement relationships between goods | and | are defined as follows: if
f; >0 then goods i and j are substitutes, if h; <O then goods i and | are substitutes in

production, and if §; >0 thengoods i and | are pure substitutes.

3.2 Comparative Statics

The equilibrium condition of this modd is as follows.

i i i'gs(p,u) =0
Ul orium condition |
= 1 p=Qe+t)

U satisfying the above two equations determines the welfare level. Totdly differentiating the

equilibrium condition, we obtain

i'gf,du+'qSdp=0
i
i dp=Qadt

Assuming ‘gf, t O,
1

=- t 4
du = - 7" asQt (4)

This is the basic eguation to used to evaluate welfare level when tariff rates are changed. When



inferior goods do not exist, 'qf, >0 and achangein welfare level depends on the import function

(s(p,u)). Using that (L+r)‘'qS="(r - t)QS for al rea numbers r > r =r:e , equation (4)

becomes
du = 1 xi‘(r ) QSQdt (5)
-~ 'gf, 1+r

Since the matrix  is semi-negative definite by the properties of the import demand function, the

welfare level can increase with the appropriately selected reduction in tariff rates.

3.3 TheEffect of the Tariff Rate Reduction on Economic Wefare
Considering equation (5), let us suppose an aternative trade policy so as to enact dt =Kk(r - t)
where O<k£1 and r='(r,r,---,r) . This represents the policy to bring al tariff rates

proportionately closeto agivenlevel I Then, the welfare level becomes

— 1 kt
du = - tqfuﬁ (r-1)QN(r - t)
k

- m’tq%t((?(r - 1))S(Q(r - )2 0 semi-negative definite S .

This shows that the welfare level isimproving. As is apparent from the proof, the semi-negative
definite property of the subtitution matrix S determines the sign and the assumption that all goods
are pure subgtitutes is not necessary. That is, the following lemmalis obtained. If no inferior goods
exist, then, the policy to bring all tariff rates proportionately close to a certain level r improves the

country'seconomic welfare. This ateration to bring the level of tariff rates to a certain proportional

5 The poof isasfollows. From the homogeneity of degree zero of the substitute matrix S

al+t)q 0 alrn)- (- 4))a, 6
0=Sp=SQ(e+t)=S><g : Z=S>{§ : -
&l+t)dy  &@+n)- (-t
=(@+r)Sg- SQ(r - t)
Using the symmetry of Sand Q, (1+71) 'qS='(r - 1)QS.



level is the appropriate to eiminate the entire distortion without inducing or enlarging other
distortions. Next, following the same procedure, let us analyze the policy to reduce only the highest
tariff rate to the second highest level. Whenthe highest rate falls,total distortion should also decrease,
but what is the resultant change in the welfare level?
As the following equations are satisfied, we put the number of goodsin order of tariff rates.
tl >t2 3 t3 3 ...3 tn(> _1)
Here, the policy to reduce the highest tariff rate t, to the second highest rate t, appearsasfollows.
dt=alt, - t,[*(-10,--,0) whereO<a £1. °,

When r =t, inequation (5), the change in the welfare level is

tan 6 Iae 0 sy S - S,@8 O

O
9 : ot
1 1 1 | t,-t Sy Sp - Sy 0 =
du=- t % 9 1° . _QSQ ::t| | g( .2)%‘_8 %1 :22 ) 2 —_g .
f, 1+t 1+tl q f, : : St oL
gt - t g(tl - tn)qn ésnl Sn2 snn é 0 B
|t2 - t1| a Q1
= t - t)q
1+, tqfu§2(1 )4 Su

Since (1+t,),aq, ad (t, - t,) aredl postive, if ‘qf, and é (t,- t.)g s, havethesamesigns,

i32
a reduction of the highest tariff rate will raise the country’seconomic welfare.

If inferior goods do not exist, and if the goods whose tariff rates are reducedand al of the other goods

are pure substitutes, then ‘qf, >0 and@ (t, - t,)a s, >0 ae saisfied. Hence, we conclude the
32

following. If noinferior good exists and the goods whose tariff ratesarereduced and all the other

® The piecemeal policy to bring 1; closetol, littleby little corresponds to the parameter & moving from0to 1. The

policy that t; isdecreasedto t, correspondstod = 1. Inthiscase, al the tariff rates are not reduced tozero at the same

time, and thisisthe case of piecemeal trade policy.



goods are pure substitutes, then the alteration of the trade policy to reduce the highest tariff rateto

the level of the second highest tariff rate improves the country' swelfare level .’

4. The Small Country -Open Economy-Model with Non-Traded Goods

In this section as well as the previous section, a small country, n-good open economy model was

considered Now the modd will be generalized to include non-traded goods. The first M goods are

traded goods while the rest of the goods, (N- M), are non-traded and each vector is defined in block

form by the following set of equations:

B
ce
-0

¢ .
(o
" X - ,
C:?%X:ngszgsrn_:?g
Cn o X\ g gsmﬂj S\ g
ésn o
éesll Sl,m S1,m+1 Sl,n 9
S= g Sm,l Sm,m Sm,m+1 e S‘n,n _: @H’ STN g
gsmﬂl Smem S me S : gSNT Sw g
C - T
8Sn,1 Sn,m Sn,m+1 Sn,n Q

"We do not deny the possibility that when the highest tariff rate t; decreases to alevel higher than the secondly highest rate

[¢]
t,, thewelfarelevel might rise. For under theconditionof ‘q f, >0,if @ (t, - t,)G;S, > O isstisfied, it happens.
i32

The conditions obtained to increase the welfare level are all sufficient conditions.



&P, 0 0@d+t, 6
e & LT
¢i+7¢ - w1 +TQ(ett)

&no &0 O, &ltt,g

By the small country assumption, g, ='(q,,-:-,d,,)iS a constant vector and the tariff revenue is

returned to consumers as lump-sum subsidies.

The equilibrium condition for this economy is

t

d;Sr(p,u)=0
sy(p,u)=0

i
I
.I.
1 pr=Qie+ty)

where the third equation shows that the domestic prices of traded goods are presented as world prices

multiplied by tariff rates. Substituting the third equation, we obtain

1105, (Q(e+1,), py.t) =0

T Su(Qr(e+tr), py,u) =0

The first equation presents the trade balance equilibrium condition and the scond shows the
demand-supply equilibrium in the non-traded goods market. Totaly differentiating the above

equilibrium equations we obtain,

} "G Sy, AU+ 0l S dpy + 0 S Qr ity =0
T Swdu+Sydpy +8;Qrdty =0

Then, expressing the equations in matrix form,

géqum Oy SpyGeedud _ ®qrsyQrdt; 0
€ SNu SNN deQ e SNTQTdtT a

Next we need to derive the inverse of the coefficient matrix.

&, A0

8 Dividing amatrix, so that A = g =,
A21 Azz (4]
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-1 ~ N .
&qT Sn th S 9 — e A - - Ath Sﬂ\l SNE 9
(g‘ Snu S ﬂ é‘ Sr-\#\lSNuA SNlN + Sl-\llNSNuAthSTN SN}\J ﬂ

~ ) -1
where A= (th Sru - th STN SN]N SNu )

Hence,
du = - (qu (S - SivSinv Sw ))1 ><t dr (S - Siv S SNT)bT xdt (6)
))<th (Srr - STN SN:IL\J SNT)bT thT

1
o (8w - SwSSw)
- th DQ; >dtT
ar 25,
usng D=S;; - Sy S Sy adz=(1 i -S,S%).
Then, since S ishomogeneous of degreezero Sp =0 ,
| SrePr Sy Py =0
T SyrPr + Sw Py =0y
Also by the existence of S, we can solve the second equation for p,,. Substituting this into the
first equation,
(STT - Sy SNI%I Syt )pT =Dp; =0,.
Since the matrix S is symmetric, asisthe matrix D, then ! p; D =0.
As shown in the last section, sincefor any i satisfying il T ={1---,m} it follows that
P =(@+t)q =(1+r- (r-t))q,
and we obtain

tpT :(1+r)tQT't(r - tT)QT'

-1 _% IZ\ - AAsj~ ZAé; 9 e 1 -1
A= ~ = where A= |A; - ALALA] .
é’ “2_21' ‘21A "2_21"'"2_;“21'“‘12“2_215 ' (Ai Al AZ AQ )

The proof isto divide amatrix B following matrix A, and to determine the B so as to satisfy

AB = | (identity matrix) . Finaly confirm BA=1 .

11



Substituting thisinto ' p,D =0,
@+r)'ag;D='(r - t)Q;D (7)
using that r ='(r,r,---,r)T R™and r isany rea number.

Substituting (7) into(6),

= 1 N ] . ;
N CNCRRE NN e (- 1) (S - S S Sir Jor 2ty ®

by rt -1,

Then, suppose that dt; =a(r - tT), O<a £1. The numerator of equation (8) is

a>E(QT(r -k ))(Srr - SI'NSNll\l Skr )(QT(r - ))'
where the sign depends on the matrix D =(S, - S, S;}S,; ), While the sign of the denominator

depends on
=

(STu - STNSI_\II{ISNU):( - STNSN;)XQ T:( I - STNSI_\I}\J)XSu-
8SNUE

& 0
D=(Sy - SwSiSw)=( 1 - sus@pg -
&S o
&S, 6
(1 -SuSd ) ==Sy - SuSidSu =0-
SSNNE
Using
1), 8 S :
| © -S,S z=(D ! O
( " NN)>§SNT SNNﬂ ( )
zl 0
(D o)%‘...;:o,
&5
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e | 9
Sm% -=Z7S'7

=[5y - Snsisi)=( 1 - susi T N I

]
From the symmetry of S and D, D='ZSZ and the sign of the numerator is determined by the
negative definite condition.

Let us consider the sign of the denominator. As previously mentioned, under the condition that
s, ® 0, the sign depends on the matrices s, and s . If non-traded goods are substitutes for all of
the other goods, S, is a non-negative matrix S, >0 . Moreover, the diagonal components of
S\ are negative and the non-diagonal components are non-negative. Asis well known from the
Hawkins-Simon (1949) condition, the matrix (- s ) has positive diagonal elements and non+positive

NN

non-diagona elements. If the determinants of the principal minors are al positive, then

-sw)'=Swd 1) =-5a20.
This is a non-negative matrix.  Actualy, since S is semi-negative definite, using
_t

p="(pr. px)= (0. pu),

' p(" S) pztpN (' SNN )pN >0.
So, for any py, ( SNN) becomes poditive definite and the determinants of the principal minors are

dl positive. Thatis, - S5 ¢ 0 and

(Sru B STNSI-\IESNu):( - STNSNJI\-I))SJ >0.

Summarizing the above,

Suppose that no inferior goods exists and all non-traded goods are substitutesfor all other goods.
Then, the policy to bring all tariff rates proportionally close to a certain level improves the
country’s economic welfare.

Although this theorem holds when I > - 1°, a policy to make r =0 is best in the small open economy

%Sincewhen ' £ - 1, domestic prices become negative or zero, it isanatural hypothesisthat I > - 1.
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case. That is, suppose that no inferior goods exist and all non-traded goods are substitutes for all

other goods. Then, a policy to bring all tariff and subsidy rates proportionately close to zero
improves the country's economic welfare.

Next, as in section 3, we arrange the number of goods in order of tariff rates such that
t,>t,31t,3..-31t andexamine the policy to reduce the highest rate (t,; to the second highest
ratelevel t, . Sincewe obtain
dt, =a*(t, - t,0,0,--,0) =a At - t,[*(- 1,0,0,---,0)7 R™, 0<a £11°

substituting thisinto  andusing r =t,,

@0 0 2 10
du=- a J 1| gt (Srr S, SLS )Q )% :
) (tQT(Sm'STNS,-\"{,SNU)) 1+t, ¢ : NN NT :
- o
I?OQ a0
_ a JtZ- tl|y(}t1' - é 0=
(‘o (Su-SwSmSw) 1+t § ; Qr(Sr - SwSiisw )%  *
gtl'tmE éo p

If non-traded goods are substitutes for all other goods, as we have seen above, al the el ements of the

matrix (- S, S S,r )= (b, ) are non-negative. Adding S, =(a, ), we obtain

t

G
_ a It - t1|xgtl -t,
(‘ar (Sw- SwSwiSw)) 1+, §

19\When there exist | goods having the highest tariff rate, t; =t, =--- =t >t 3 ---3t >-1
dt, :a|t|+l - t1|>£(- 1-1--,- lO,m,O)T R™ where 0 <a £ 1. Here, the values of the first element

through the | -th element in the vector areall (- 1) .

14



a Jtz' t1|
= ty - 1) (@ +0,) 00+ + (L, - 1)@ D)
(th(STu B SI'NSI-\IJI\-ISNU)) 1+, >((1 2)(@y +0,4)>0,0, (t; - t)(@ng +ba) 1Qm)

If the first good, having the highest tariff rate, is a substitute for al other goods (i.e. from the second
good through the m-th good), then a,, > 0. The following lemmaholds: If no inferior good exists,
non-traded goods are subgtitutesfor all other goods, and the highest tariff rate good and all other
traded goods are subgtitutes, then the trade policy to reduce the highest tariff rate to the level of the

second highest tariff rate improvesthe country's welfare level.

5. A Small Country Modé Including Import Quotas

In the preceding section we generdized the basic model so as to include non-traded goods. In this
section a model which includes import quotas will be constructed. In particular, when import of a
good is zero due to a quota, the model built in this chapter will be identical to the model with
non-traded goods developed in the previous chapter. Therefore, the model constructed here will, in a
sense, be a generalization of the previously constructed™* model.

Let us assume a small open economy enacting an import quota, resulting in two groups of goods,

goods withtariff ~ and goods with quota

Py
L et the domestic price and world price vectors bedefined by P =¢---+, 9 =¢"-- +,and let import
&Prp  &hko
guotas, compensated excess demand functions and the substitution matrix be represented by z,
1 lu 6 b
Széér(pT Pr )iand SZE@T STRi,giving B, :QT(e+tT)'
SR(pT’ pR'U)Q SRT SRR@

Then, the equilibrium condition is

1 Strictly it is not a generalization, for we do not classify traded goods by type of import restriction such as tariff or quota.
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Yt t —
:, qTST+qRSR_O
i Sk=2 '

Totally differentiating these equations,

"0 Srrdp; +'07 Sr PR + Oy Sy AU+ 0 Ser APy + 01 SerdPR + 0 SR,AU = O

i

i 9

} SrrdP; + Sedpg + Sp,du = dz ©

and from the second equation,

dps = Sir(dz - Serdpy - SRudU).

Subgtituting this into the first equation and rearranging it, we have

Edu = th (S - SI'RSI-?éSRT)de - (th Sk Sﬁe%z +th)dZ (10)
Sy, 0

Eo t _ -1 —t ( I Lol S— 1 )g _

Or (Sl'u SI'RSRRSRu)_ Or . STR RRJC "7 -

&Sa g

First consider the case of tariff liberalization under quota implementation. When an import quantity
isfixed at agivenlevel dz=0 , from equation (9)

‘} 'y Spr APy 0 S APg + 0y S, du = 0

T Srrdp; +SgrdpPg +Sg,du=0
As mentioned previoudy this is the same equation as in the model including non-traded goods.
Hence, if we rewrite the condition such that no inferior good exists and the imported goods under
guota and al of the other goods are subgtitutes, then the argument of the small country model
including non-traded goods holds with no modification. Also, even though there exists a distortion
such as a quota, the optimal tariff rate becomes zero and the quota does not influence any other
markets. Accordingly, the distortion, i.e. quota, can not be a justification for restricting trade by
implementing tariffs on the other goods.
Next, let us analyze a change in welfare level when the quota level changes with no change in tariff

rates. Substituting dp; = O into (10) and using both conditions of homogeneity of degree zero and

16



symmetry of the substitution matrix *2,

Edu = ("(ps - Gg) + (Pr - Gr)SieSis ) 02 1)
This shows that the effects of achange in quotaleve to country's welfare level are divided into

adirect effect "(pr - Og)dz plusanindirect effect, ' (Pr - O ) S SrrdZ .

Under the conditions that dp, = 0 and du =0, from dz = Sgsdpg, if the quota is binding™,
dpr = Sprdz. Since dS; = Srdpx = Sk Srrdz, the indirect effect is (keeping the utility level
constant) a change in tariff revenue caused by a change in demand for goods on which tariffs are
enacted. This change in tariff revenue results from the change in domestic prices of goods on which
guotas are enacted when the leve of the quotasis atered.

When aquotalevel ongood j1 R isrelaxed, if the demand for goods il T onwhich tariffsare

enacted decreases (increase), then we define this to be a substitutionary (complementary) relation

1S . . .
——<0(>0) *and asshown, the effect of a change in quota on welfare level is indeterminate.

z,

Let us evaluate three cases of quotachange. Firstly, the tariff rateiszero pr =g . Inthiscase,

(11) becomes

Edu="(px - g:)dz= & (p, - 9)dz,

iR

12 From the conditions of homogeneity of degree zero and symmetry of the substitution matrix, we have

1 5Py + Sy =0
TSRTpT +SRRpR :O

Multiplyingboth sides of the second equation by S,';é and transposing the matrix, we have ' Pr + Pr Sk S,;é =0,and
then subtract this from (10).
13 When we say that a quotaimplemented on good ( j T R) isbinding, it means pj >q j- Thatis, it is the casethat

the domestic price of the good changes when the quotalevel changes.
1The substitutionary relation defined here is different from substitute which we have used as a pure substitute relation.

Needlessto say, :T]—ZSI = (STRSRE)” .

i
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and there exists no indirect effect. When E >0, if there exists a good on which a quotais binding,
then the relaxation of the quota will improve the country's welfare level. If there exists no good on
which a quotais binding, then the relaxation of the quotawill not improve welfare. Onthe other hand,
when decreasing a quota level, the level of welfare will fall when the restriction becomes binding.

That is, when there exists a good whose tariff rate is zero and quota is binding, if there exist no
inferior goods and goods on which quotas are enacted are subgtitutes for all other goods, then
relaxation of quotas will improve the welfare level.

The following case is that of non-zero tariff rates on all goods. In this case there exists an indirect
effect. Fird, let us examine the smple case where no binding quota exists i.e. pg =Qg . Then, we

have

Edu="(p; - qT)STRSI-?édzz é é. (pi - G )(STRslgle)ij de _

iTRITT

The effect of the quota dependson the matrix S.S.5. If no inferior good existsand al of the goods
on which quotas are enacted are substitutes for all other goods, then E>0, S, >0 and S £0.
Therefore, we obtain the following lemma.  I1n the case where all tariff rates are non-zero and there
exists no binding quota, if there exists no inferior good and all goods on which quotasareimposed
are subgtitutes for all of the other goods, then the welfare level will increase by introducing binding
guotas on any goods on which quotas are imposed.

Finally, let us investigate the case of binding quotas. When binding quotas are present, we need to
evaluate both direct and indirect effects at the same time. The equation to evaluate the change in

welfare level is

Edu=("(pe - ) +'(P; - Or)SSik oz

:g(pR - qR)+(?é (pi - qi)(STRS'_?;)iJ ggdz
eir 20
= ? g(‘pj - qj)+é (p - qi)(SrRSI;%}?)ij %Zi

R inT
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éé(pj a)+a (p - Q.)%‘dz (12)

TR inT i @

Accordingly, under the conditionthat E >0 forbothal il T anddl ji R,
when 1S 1 z >0, i.e the goods on which quotas are imposed and the goods on which tariffs are

imposed are subject to the substitutionary relation, the relaxation of quotalevel will improve welfare.

However,we should consider whether or not the conditions E >0 and 1S A z >0 (for al it T
anddl j1 R) are consistent. The condition we used, that there exists no inferior good and all of the
goods on which guotas are imposed are substitutes for al other goods, is the sufficient condition for

E >0. Thisisalsothe condition used to define the goods on which tariffs areimposed and the goods
on which quotas are imposed as subject to the substitutionary relation. That is, when all of the tariff
rates are non-zero and there exist binding quotas, if there exists no inferior good, and dl of the goods
on which quotas are imposed are substitutes for al other goods, then the effects on welfare are
indeterminate because the direct effect and the indirect effect work in opposite directions. Modifying

the eguation for evaluating welfare change, we can see which quota should be relaxed.

Edu = (*(Pr - G)+'(Pr - Gr) S S oz

= é- g:(‘pj B qj)+é (p - qi)(SrRqu}q)” %Zi

ir@ T

o xp -q; | 0
=& p S+ 4 2P (s,s), 21,

iR P; it Pj P, )

_ &R 2 P
_a plétJ aCH— (STRSRR) xt 'dZ

iR iT P;

(iT R) (tariff equivalent to domestic price) and

19



t' = P-9 (i1 T) (taiff rate measured by domestic price).

Moreover, when all goods subject to quota are substitutes for all other goods,
P, - 7 7
d, =- ?(STRSR%{)” (17,01 R)
i

Thisis non-negative and thesum foral il T is

1 . 1 , ]
é d; =- _é P (SFRSRJF-%)ij =" p_*pT xj "columnof S S
]

T PjiiT
Since from 'pg + ' p; SrSw =0, obtained from the homogeneity of the substitution matrix, this

sum equals zero, where d;; can be trested as a weight. Then, the equation to evaluate the welfare

change becomes

Edu=§ p,¢ct"- ad, XtTTifJIzj.

firR € inT

This result shows that a relaxation of the quota on the good whose tariff-equivalent domestic price is
higher than the highest tariff rate measured by domegtic price will improve the welfare level.

That is, assuming that there exists no inferior good and all of the goods with quotas are
subgtitutes for all other goods, a relaxation of the quota on the good whose tariff-equivalent
domestic price is higher than the highest tariff rate measured by domestic price will improve the

welfare level.

6. Conclusion

Inthis paper, we focused on the case in which import restrictive trade policy resultsin distortions that
cause differences between world prices and domestic prices and examined options to ater trade
policy without lowering welfare level In particular, in the case of a more-than-three-good model, we
showed that arelaxation of arestriction in order to reduce a given distortion can increase the effects of
another distortion and does not necessarily improve the welfare level.

Let us siImmarize some of the sufficient conditions to increase welfare level derived in the paper.
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Firgt, if no inferior good exists, and if the good whose tariff rate is to be reduced and al the other
goods are pure substitutes, then alteration of trade policy, either to reduce the highest tariff rate to the
level of the second highest tariff rate or to bring all the tariff rates proportionately close to a given
level, will improvethewelfarelevel. Secondly, even when there exist non-traded goods, the policy to
bring all thetariff and subsidy rates proportionately close to zero improvesthe country's welfare level.
Ladtly, in the case that quotas exigt, if the quotaleve isfixed at a given level, the results are identica
to the case of a smal open economy with non-traded goods. When a quota level is atered without
changes in tariff rates, the effects of the change in the quotalevel on the country's welfare level is

divided into direct effects and indirect effects; the total effect on welfare leve is indeterminant.
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