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1. Introduction 

A competitive equilibrium leads to an efficient allocation of resources under the condition that all 

economic agents behave to maximize their objective functions given prices.  This is the well-known 

first theory of welfare economics.  Even including foreign markets, a small country can attain a Pareto 

efficient allocation of resources under free trade when externality, price rigidity, wage differentials, 

and monopoly do not exist allowing 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 

the implementation of free trade, the immediate and complete implementation of a free trade policy is 

not always the best policy or very realistic.  Rather, the phased elimination of existing trade restrictive 

policies in order not to reduce a country’s welfare level must be most realistic.  Generally, analysis 

based on a two-goods model used in international trade textbooks provides the justification for 

gradual reduction of tariff rates when considering the speed of industrial structure adjustment because 

a slight 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 3. 

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

on goods is more than one, a reduction of tariff rates will not necessarily increase the welfare level.  

                                                 
1 The University of Tokyo 
2 Soka University 
3 Fukushima (1979) constructs a model which includes non-tradable goods and Falvey (1988) and Fukushima (1993) 
analyze a model including import quota. 
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The way in which reductions of tariff rates can be implemented is the main theme of this paper.  Using 

a small country model similar to Hatta(1979a) and Hatta(1979b), the favorable procedure for altering 

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 eliminate the distortion is not simply 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 non-traded goods, analyze the relation between quotas 

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

 

２． Distortion and Economic Welfare  

Firstly, we explain that in a two-good model free trade is most favorable to a small country.  A 

two-good model is described as follows. 

2221112121 ,),(),( MQCEQCMEQQ +=−=== ϕφ                                (1) 

where iiii MECQ ,,,  are respectively output, consumption, export, and import of the i-th good 

( i=1,2).  The first equation shows the production possibility frontier and the second equation 

describes the foreign countries' offer curve.  We assume that both curves satisfy the normal conditions.  

Since equation (1) is the condition which determines the consumption possibility sets of the counties 

after trade, the social utility function is defined as: 

 ),( 21 CCUU =                                                                                                             (2) 

Then, maximizing equation (2) given (1), the condition of resource allocation will be derived.  That 

is, 

 )( FPFRTDRTDRS === ,                                                                                (3) 

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

21
KLKL MRTSMRTS =                                                                                            (3.1) 

  For a small country, free trade is the 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 allocation of resources.  

Depending on which equation fails to hold, that is to say, in which market distortion exists, four cases 

are possible  as follows (Bhagwati).   

(a)  ijijij FRTDRTDRS ≠= , j
kl

i
kl MRTSMRTS =  

(b)  ijijij DRTFRTDRS ≠= , j
kl

i
kl MRTSMRTS =  

(c)  ijijij DRSFRTDRT ≠= , j
kl

i
kl MRTSMRTS =  

(d)  ijijij FRTDRTDRS == , j
kl

i
kl MRTSMRTS ≠  

Firstly, (a) is the case where a distortion exists in the non-domestic markets and DP FP≠ .  

Moreover, the existence of monopolistic power in trade is also present in this case so that 

FP FRT≠ compared with FP DP=  under free trade.   Equations, (b), (c) and (d) show the cases 

where distortions 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 sellers put a 

premium on goods, whether imports or domestic products.  The distortion in factor markets which (d) 

shows is the case where marginal rates of technical substitution differ across sectors with the result 

that allocation does not occur on the contract curve and the production point is inside the production 

possibility frontier.  Wage differentiation among sectors, rigidities in factor prices, and immobility of 

factors across sectors lead to this type of distortion. 

The first best policy for (b) (c) and (d) is to directly amend the causes through taxes or subsidies.  
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A trade policy such as tariff to amend a distortion in the domestic market is not the best policy since it 

will give birth to another distortion.  That is;  if a policy which aims to eliminate a distortion causes 

another distortion, the policy does not necessarily increase the welfare level.  Furthermore, when 

more than one distortion 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 

artificial factor such as import restrictive trade policy.  

   

3. Small Economy under Free Trade  

3.1 Outline  

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 nR  and the 

compensated demand function of each good are respectively represented by n , p , )(cu  and 

( , ).c f p u=  Representing the expenditure function by ),( upE , according to Shepard’s lemma the 

partial differential of this expenditure function with respect to price ip  equals the compensated 

demand function for that good,  i if E p= ∂ ∂ .  Defining the matrix composed of the coefficients of 

the partial differentials, ( , 1,2, , )ij i jf f p i j n= ∂ ∂ = L , by ( )i jF f p∂ ∂=  and defining 

( )u if f u∂ ∂= , the following properties are satisfied: 

(D1) homogeneity F p = 0  

(D2) symmetry F Ft=  

(D3) semi-negative definite t y F y for y≤ ∀0 .  
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Domestic production 

 Expressing the domestic supply of goods by x h p= ( )  and ( )i jH h p∂ ∂= , the following 

properties are satisfied: 

(S1) homogeneity H p = 0  

(S2) symmetry H Ht=  

(S3) semi-positive definite t y H y for y≥ ∀0 .  

 

Tariff and revenue 

As the country is a small open economy, the world price q  is given.  The tariff is specific with the rate 

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

as 

          p
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Then, the tariff revenue is  

T t q c x t Q c xi i i i
t

i

n

= − = −
=
∑ ( ) ( )

1

 

Also, the budget constraint of consumers is t tpc px T= +   and the trade balance equilibrium 

condition is satisfied as follows: t q c x( )− = 0 

 

                                                 
4 When qpt << ,0  are satisfied, if i th good is exported, then t  is a tariff, while if it is imported then t  is a subsidy. 
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Import function and trade balance equilibrium condition 

Defining the import function by s p u f p u h p( , ) ( , ) ( )≡ − , s f hij ij ij= −  and s fiu iu=  where the 

import function of good i  is respectively partially differentiated with respect to jp and u .  Hence, 

when ( )S sij= , S F H= −  and the following properties are derived, after taking into consideration 

the properties of the demand function and supply function. 

  (import demand 1) homogeneity  S p = 0  

(import demand 2) symmetry  S St=  

(import demand 3) semi-negative definite t yS y for y≤ ∀0 .  

 

Also, the trade balance equilibrium condition is that t qs p u( , ) = 0 . 

The substitute and complement relationships between goods i  and j  are defined as follows: if 

f ij > 0  then goods i and j  are substitutes, if hij < 0  then goods i  and j  are substitutes in 

production, and if sij > 0  then goods i  and j  are pure substitutes. 

 

3.2 Comparative Statics 

   The equilibrium condition of this model is as follows. 

 （equilibrium condition）

t qs p u
p Q e t

( , )
( )

=
= +





0
 

u satisfying the above two equations determines the welfare level.  Totally differentiating the 

equilibrium condition, we obtain 

 
t

u
tq f du qSdp

dp Qdt
+ =
=





0
 

Assuming t
uq f ≠ 0  ,  

 du
q f

qSQdtt
u

t= −
1

                                                                                                       (4) 

This is the basic equation to used to evaluate welfare level when tariff rates are changed.  When 
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inferior goods do not exist, 0>u
t fq  and a change in welfare level depends on the import function 

(s(p,u)).  Using that QStqSr tt )()1( −=+ ρ  for all real numbers r 5 （ er ⋅=ρ ）, equation (4) 

becomes 

du
q f r

t QSQdtt
u

t= − ⋅
+

−
1 1

1
( )ρ                                                                                            (5) 

Since the matrix Ｓ 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 The Effect of the Tariff Rate Reduction on Economic Welfare 

   Considering equation (5), let us suppose an alternative trade policy so as to enact ( )dt k tρ= −  

where 0 1k< ≤  and ρ= t r r r( , , , )L . This represents the policy to bring all tariff rates 

proportionately close to a given level r .  Then, the welfare level becomes 

      du
q f

k
r

t QSQ tt
u

t= − ⋅
+

− −
1

1
( ) ( )ρ ρ  

      ( ) ( )= −
+

⋅ − − ≥
k

r q f
Q t S Q tt

u

t

1
1

0( ) ( )ρ ρ  （∵semi-negative definite S ）. 

This shows that the welfare level is improving.  As is apparent from the proof, the semi-negative 

definite property of the substitution matrix S  determines the sign and the assumption that all goods 

are pure substitutes is not necessary.  That is, the following lemma is obtained.  If no inferior goods 

exist, then, the policy to bring all tariff rates proportionately close to a certain level r improves the 

country's economic welfare .  This alteration to bring the level of tariff rates to a certain proportional 

                                                 

5 The poof is as follows.  From the homogeneity of degree zero of the substitute matrix S  
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Using the symmetry of S  and Q , QStqSr tt )()1( −=+ ρ . 
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level is the appropriate to eliminate 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.  When the 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 goods in order of tariff rates. 

  「 )1(321 −>≥≥≥> ntttt L 」 

Here, the policy to reduce the highest tariff rate（t1 ）to the second highest rate（t 2 ）appears as follows. 

「 )0,,0,1(12 L−⋅−= tttdt α  where 10 ≤< α .」6. 

When r t= 1  in equation (5), the change in the welfare level is 
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Since ( )1 1+ t ,α q1  and ( )t ti1 −  are all positive, if t
uq f  and ∑

≥

−
2

11 )(
i

iii sqtt  have the same signs, 

a reduction of the highest tariff rate will raise the country’s economic welfare. 

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

are pure substitutes, then t
uq f > 0  and ( )t t q sn i i

i
1 1

2

0− >
≥
∑  are satisfied.  Hence, we conclude the 

following.  If no inferior good exists and the goods whose tariff rates are reduced and all the other 

                                                 

6 The piecemeal policy to bring 1t  close to 2t  little by little corresponds to the parameter α  moving from 0 to 1.  The 

policy that 1t  is decreased to 2t  corresponds to 1=α .  In this case, all the tariff rates are not reduced to zero at the same 

time, and this is the case of piecemeal trade policy.    
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goods are pure substitutes, then the alteration of the trade policy to reduce the highest tariff rate to 

the level of the  second highest tariff rate improves the country's welfare level.7 

 

 

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 model 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: 
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7We do not deny the possibility that when the highest tariff rate 1t  decreases to a level higher than the secondly highest rate 

2t , the welfare level might rise.  For under the condition of t
uq f > 0 , if ∑

≥

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



 10

)(

1

1

0

0 111

TT

mmm

T teQ

t

t

q

q

p

p
p +=

















+

+
















=
















= MOM  

By the small country assumption, ),,( 1 m
t

T qqq L= is a constant vector and the tariff revenue is 

returned to consumers as lump-sum subsidies. 

 

The equilibrium condition for this economy is 
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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 
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The first equation presents the trade balance equilibrium condition and the second shows the 

demand-supply equilibrium in the non-traded goods market.  Totally differentiating the above 

equilibrium equations  we obtain, 
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Then, expressing the equations in matrix form,  

t
T Tu

t
T TN

Nu NN N

t
T TT T T

NT T T

q s q s
s s

du
dp

q s Q dt
s Q dt
















 = −











 

Next we need to derive the inverse of the coefficient matrix. 8 
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Then, since S  is homogeneous of degree zero（ 0=pS ）, 
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Also by the existence of 1−
NNS , we can solve the second equation for Np .  Substituting this into the 

first equation,  

( ) TTTNTNNTNTT pDpSSSS 01 ==− − . 

Since the matrix S  is symmetric , as is the matrix D , then 0=DpT
t . 

As shown in the last section, since for any i  satisfying },,1{ mTi L=∈  it follows that 
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The proof is to divide a matrix B following matrix A, and to determine the B so as to satisfy 

   )( matrixidentityIAB = .  Finally confirm IBA = . 
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Substituting this into 0=DpT
t , 

DQtDqr TT
t

T
t )()1( −=+ ρ                                                                                                            (7) 

using that mt Rrrr ∈= ),,,( Lρ  and r  is any real number. 

Substituting (7) into(6), 
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From the symmetry of S  and D , ZSZD t=  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 

0≥us , the sign depends on the matrices 
TNS  and 1−

NNS .  If non-traded goods are substitutes for all of 

the other goods, TNS  is a non-negative matrix（ 0>TNS ）.  Moreover, the diagonal components of 

NNS  are negative and the non-diagonal components are non-negative.  As is well known from the 

Hawkins-Simon (1949) condition, the matrix ( )NNS−  has positive diagonal elements and non-positive 

non-diagonal elements.  If the determinants of the principal minors are all positive, then 

( ) ( ) 0I 1111 ≥−=−⋅=− −−−−
NNNNNN SSS . 

This is a non-negative matrix.  Actually, since S  is semi-negative definite, using 、

( ) ( )N
t

NT
t pppp ,0, == , 

   ( ) ( ) 0>−=− NNNN
tt pSppSp . 

So, for any Np , ( )NNS−  becomes positive definite and the determinants of the principal minors are 

all positive.  That is, 01 ≥− −
NNS  and 

   ( ) 0I)( 11 >⋅−=− −−
uNNTNNuNNTNTu sSSSSSS M . 

 

Summarizing the above, 

Suppose that no inferior goods exists and all non-traded goods are substitutes for 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 1−>r 9, a policy to make r =0 is best in the small open economy 

                                                 

9Since when 1−≤r , domestic prices become negative or zero, it is a natural hypothesis that 1−>r . 
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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 

mtttt ≥≥≥> L321  and examine the policy to reduce the highest rate ( 1t ）to the second highest 

rate level（ 2t ）.  Since we obtain 

( ) ( ) 10,0,,0,0,10,,0,0, 1212 ≤<∈−⋅−⋅=−⋅= ααα mtt
T Rttttdt LL ,10 

substituting this into （８）and using 1tr = , 

 

  
( ) ( )

















 −

⋅−



















−

−
⋅

+

−
⋅

−
−= −

−

0

0
10

1)(
1

1

21

1

12

1 MM TNTNNTNTTT

m

t

NuNNTNTuT
t

QSSSSQ

tt

tt

t

tt

SSSSq
du

α  

    
( ) ( )

















−

⋅−



















−

−
⋅

+

−
⋅

−
−= −

−

0

0
0

1)(

1

1

1

21

1

12

1 MM

q

SSSSQ

tt

tt

t

tt

SSSSq NTNNTNTTT

m

t

NuNNTNTuT
t

α  

 

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

matrix ( ) ( )ijNTNNTN bSSS =− −1  are non-negative. Adding ( )ijTT aS = , we obtain 

 

( )


















⋅+−

⋅+−
⋅+−



















−

−
⋅

+

−
⋅

−
−=

−

111

12121

11111

1

21

1

12

1

)(

)(
)(0

1)(
qba

qba
qba

Q

tt

tt

t

tt

SSSSq
du

mm

T

m

t

NuNNTNTuT
t M

α  

                                                 
10 When there exist l  goods having the highest tariff rate,（ 1121 −>≥≥>=== + mll ttttt LL ）,、

( ) mt
lT Rttdt ∈−−−⋅−= + 0,,0,1,,1,111 LLα  where 10 ≤< α .  Here, the values of the first element 

through the l -th element in the vector are all )1(− . 
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     ( ) ( )mmmm
NuNNTNTuT

t
qqbattqqbatt

t

tt

SSSSq 111121212121
1

12
1

))(())((
1)(

⋅+−++⋅+−⋅
+

−
⋅

−
=

−
L

α  

 

If the first good, having the highest tariff rate, is a substitute for all other goods (i.e. from the second 

good through the m-th good), then 01 >ia .  The following lemma holds: If no inferior good exists, 

non-traded goods are substitute s for all other goods, and the highest tariff rate good and all other 

traded goods are substitute s, then the trade policy to reduce the highest tariff rate to the level of the 

second highest tariff rate improves the country's welfare level. 

  

5. A Small Country Model Including Import Quotas 

In the preceding section we generalized 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 constructed11 model.  

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

goods with tariff （Ｔ）and goods with quota （Ｒ）.  

Let the domestic price and world price vectors be defined by 















=

R

T

p

p
p L , 
















=

R

T

q

q
q L , and let import 

quotas, compensated excess demand functions and the substitution matrix be represented by z , 









=

),,(
),,(

uppS
uppS

s
RTR

RTT  and 







=

RRRT

TRTT

SS
SS

S , giving ( )TTT teQp += . 

Then, the equilibrium condition is 

                                                 
11 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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t

T T
t

R R

R

q s q s
s z

+ =
=





0
 . 

Totally differentiating these equations, 

t
T TT T

t
T TR R

t
T Tu

t
R RT T

t
R RR R

t
R Ru

RT T RR R Ru

q s dp q s dp q s du q s dp q s dp q s du
s dp s dp s du dz

+ + + + + =
+ + =





0
                            (9) 

and from the second equation, 

  dp S dz S dp s duR RR RT T Ru= − −−1 ( ) . 

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

dzqSSqdpSSSSqduE R
t

RRTRT
t

TRTRRTRTTT
t )()( 11 +−−=− −−                                                  (10) 

( )















=−≡ −−

Ru

Tu

RRT
t

RuRRTRTuT
t

S

S
SqsSSsqE LM 1

TR
1 S-I)(  

First consider the case of tariff liberalization under quota implementation.  When an import quantity 

is fixed at a given level（ 0=dz ）, from equation (9) 

  



=++
=++

0
0

dusdpsdps
dusqdpsqdpsq

RuRRRTRT

TuT
t

RTRT
t

TTTT
t

 

As mentioned previously 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 

quota and all of the other goods are substitutes, 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 dpT = 0  into (10) and using both conditions of homogeneity of degree zero and 
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symmetry of the substitution matrix 12, 

( )1( ) ( )t t
R R T T TR RREdu p q p q S S dz−= − + −                                                                            (11)  

This shows that the effects of a change in quota level to country's welfare level are divided into 

a direct effect, （( )t
R Rp q dz− ）,plus an indirect effect,（ dzSSqp RRTRTT

t 1)( −− ）. 

 Under the conditions that dpT = 0  and 0=du , from RRRdpSdz = , if the quota is binding13 , 

dzSdp RRR
1−= .  Since dzSSdpSdS RRTRRTRT

1−== , 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 

quotas are enacted when the level of the quotas is altered.  

 When a quota level on good Rj ∈  is relaxed, if the demand for goods Ti ∈  on which tariffs are 

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

（ )0(0 ><
∂

∂

j

i

z

S
）14 and as shown, the effect of a change in quota on welfare level is indeterminate.  

  Let us evaluate three cases of quota change.  Firstly, the tariff rate is zero（ TT qp = ）.  In this case, 

(11) becomes 

∑
∈

−=−=
Ri

iiiRR
t dzqpdzqpduE )()(  

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





=+
=+

0
0

RRRTRT

RTRTTT

pSpS
pSpS

   

Multiplying both sides of the second equation by 1−
RRS  and transposing the matrix, we have 01 =+ −

RRTRT
t

R
t SSpp , and 

then subtract this from (10). 
13 When we say that a quota implemented on good ( Rj ∈ ) is binding, it means jj qp > .  That is, it is the case that 

the domestic price of the good changes when the quota level changes. 
14The substitutionary relation defined here is different from substitute which we have used as a pure substitute relation.  

Needless to say, ( )ijRRTR
j

i SS
z

S 1−=
∂

∂
. 
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and there exists no indirect effect.  When 0>E , if there exists a good on which a quota is binding, 

then the relaxation of the quota will improve the country's welfare level.  If there exists no good on 

which a quota is binding, then the relaxation of the quota will not improve welfare.  On the 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 substitutes 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.  First, let us examine the simple case where no binding quota exists（i.e. RR qp = ）. Then, we 

have 

( )( )∑∑
∈ ∈

−− −=−=
Rj Ti

jijRRTRiiRRTRTT
t dzSSqpdzSSqpduE 11)( . 

The effect of the quota depends on the matrix 1
TR RRS S − .  If no inferior good exists and all of the goods 

on which quotas are enacted are substitutes for all other goods, then 0>E , 0TRS >  and 1 0RRS− ≤ .  

Therefore, we obtain the following lemma.   In 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 quotas are imposed 

are substitutes for all of the other goods, then the welfare level will increase by introducing binding 

quotas 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  

    ( )dzSSqpqpduE RRTRTT
t

RR
t 1)()( −−+−=  

       ( ) dzSSqpqp
Ti

ijRRTRiiRR
t

















−+−= ∑

∈

−1)()(  

           ( ) j
Rj Ti

ijRRTRiijj dzSSqpqp∑ ∑
∈ ∈

− 






 −+−= 1)()(  
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       j
Rj Ti j

iT
iijj dz

z

S
qpqp∑ ∑

∈ ∈











∂

∂
−+−= )()( .                                                                 (12) 

Accordingly, under the condition that  0>E  for both all Ti ∈  and all j R∈ , 

when 0i jS z∂ ∂ > ,  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 quota level will improve welfare. 

 However,we should consider whether or not the conditions 0>E  and 0i jS z∂ ∂ >  (for all Ti ∈  

and all j R∈ ) are consistent.  The condition we used, that there exists no inferior good and all of the 

goods on which quotas are imposed are substitutes for all other goods, is the sufficient condition for 

0>E .  This is also the condition used to define the goods on which tariffs are imposed 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 all of the goods 

on which quotas are imposed are substitutes for all other goods, then the effects on welfare are 

indeterminate because the direct effect and the indirect effect work in opposite directions .  Modifying 

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

 

    ( )dzSSqpqpduE RRTRTT
t

RR
t 1)()( −−+−=  

       ( ) j
Rj Ti

ijRRTRiijj dzSSqpqp∑ ∑
∈ ∈

− 






 −+−= 1)()(  

       ( ) j
Rj Ti

ijRRTR
i
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j

i

j

jj
j dzSS

p
qp

p
p

p
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p∑ ∑

∈ ∈

−










 −
+

−
= 1)()(  

      ( ) j
Rj Ti

T
iijRRTR

j

iR
jj dztSS

p
p

tp∑ ∑
∈ ∈

−











⋅−−= ~)1(~ 1  

 

where 

      )(~ Rj
p

qp
t

j

jjR
j ∈

−
=  (tariff equivalent to domestic price) and 
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       )(~ Ti
p

qp
t

i

iiT
i ∈

−
=   (tariff rate measured by domestic price). 

Moreover, when all goods subject to quota are substitutes for all other goods, 

         ( ) ),(1 RjTiSS
p
p

ijRRTR
j

i
ij ∈∈−= −δ  

This is non-negative and the sum for all Ti ∈  is  

( ) 11 11 −−

∈∈

⋅⋅−=−= ∑∑ RRTR
th

T
t

j
ijRRTR

Ti
i

jTi
ij SSofcolumnjp

p
SSp

p
δ . 

Since from 1 0t t
R T TR RRp p S S −+ = , obtained from the homogeneity of the substitution matrix, this 

sum equals zero, where ijδ  can be treated as a weight.  Then, the equation to evaluate the welfare 

change becomes  

j
Rj Ti

T
iij

R
jj dzttpEdu ∑ ∑

∈ ∈









⋅−= ~~ δ . 

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 domestic price will improve the welfare level. 

   That is, assuming that there exists no inferior good and all of the goods with quotas are 

substitutes 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 

 In this paper, we focused on the case in which import restrictive trade policy results in distortions that 

cause differences between world prices and domestic prices and examined options to alter trade 

policy without lowering welfare level.  In particular, in the case of a more-than-three-good model, we 

showed that a relaxation of a restriction in order to reduce a given distortion can increase the effects of 

another distortion and does not necessarily improve the welfare level. 

   Let us summarize some of the sufficient conditions to increase welfare level derived in the paper.  
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First, if no inferior good exists, and if the good whose tariff rate is to be reduced and all 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 improve the welfare level.  Secondly, even when there exist non-traded goods, the policy to 

bring  all the tariff and subsidy rates proportionately close to zero improves the country's welfare level.  

Lastly, in the case that quotas exist, if the quota level is fixed at a given level, the results are identical 

to the case of a small open economy with non-traded goods.  When a quota level is altered without 

changes in tariff rates, the effects of the change in the quota level on the country's welfare level is 

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