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This paper identifies sufficient conditions for an increase/decrease in a
country’s welfare due to partial trade liberalization where the domestic
industry is characterized by a monopoly or Cournot oligopoly. Different trade
restrictions are considered. Those are quotas imposed by the foreign country
(VERs), quotas imposed by domestic country and tariffs. In the case of VERs,
welfare unambiguously decreases when the first unit of trade is introduced
into the economy. It is shown that the decrease in welfare due to additional
import under VERs may take place for a substantial range. On the other hand,
as we leave free trade position to restrict the last unit of trade, under VER,
welfare unambiguously decreases even in the large country case. In the case
of quotas, if the domestic marginal cost is greater or equal than the foreign
price cum transportation cost, then importing country's welfare rises due to
additional import. When he marginal cost is lower than the foreign price cum
transportation cost, and export 1is not possible, then welfare may decrease
with additional import. Thus, in general, there is no monotonic relationship
between the reduction in the degree of quota (both export and import quota)
and importing country’'s welfare. In the case of tariffs, as the tariff is
reduced from the prohibitive rate, welfare rises.




Introduction

An alternative approach to international trade based on increasing
returns to scale and imperfect competition has been developed in recent years.
This theory succeeded in explaining trade phenomena that could not be
explained by the traditional factor’'s proportions approach (see, for example,
Dixit and Norman [1980], Ethier [1979], Helpman [1984], Helpman and Krugman
[1985], Krugman [1979, 1981, 1984], and Lancaster [1980]). 1Industrial policy
under imperfect competition and increasing returns to scale has also been
investigated recently (see, for example, Brander and Spencer [1984, 1985],
Dixit [1984], Eaton and Grossman [1983], Flam and Helpman [1985], Krugman

[1984], and Spencer and Brander [1985]). On the other hand, most of the

analysis of trade liberalization that has been developed lately assumed a

competitive environment (see, for example, Aizenman [1981, 1983], Baldwin,
Mutti and Richardson [1980], Bhagwati [1978], Buffie [1984]. Krueger [1978],
and Markussen [1981]).1

Trade liberalization 1is often partial. In many trade agreements the
movement toward free trade is step-by-step (see, for example, different rounds
of GATT or different countries’ agreements with the E.E.C.). Not only the
decrease in the trade restrictions is partial, but also it may not be valid in
all the industries (across the board).

The purpose of this paper is to identify sufficient conditions for
increase/decrease in country’s welfare when (i) we move one small step out
autarky position, (ii) along the way to free trade and (iii) when we start

use commercial policy from a free trade position. It also sheds some light




the magnitude of trade liberalization that has to take place until gains from
trade can be established.

This paper considers a monopoly or Cournot oligopoly in the industry
which its product is imported in free trade. The rest of the industries are
characterized by constant returns to scale and perfect competition. It shows
that in the case of a voluntary export restraint by the foreign country (VER),

opening the country to the first unit of trade unambiguously decreases

welfare. It might be a substantial volume of trade until country’s welfare

rises above autarky level. In the linear demand linear cost case, under a
VER, as long as the quantity produced domestically 1is greater than the
quantity imported, we find a decrease in welfare due to additional increase in'
imports. It also shows that moving out of a }ree trade position, disallowing
the last unit of trade to enter the country, under VER country's welfare
unambiguously decreases even in the large country case. However, in the case
of tariffs, as we decrease the tariff from the prohibitive rate, welfare
rises. In the case of quotas, country’s welfare improves for any increase in
the quota if the foreign price cum transportation cost is equal or lower than
the domestic marginal cost. If the foreign price cum transportation cost is
greater than the domestic marginal cost, and this ihdustry does not export
(because of transaction costs, for example), then country’s welfare could
decrease or increase due to a change in import restrictions. Thus, in
general, there is no monotonic relationship between the reduction in the

degree of quota (both export and import quota) and importing country’s

welfare.




The plan of the paper is as follows. In section II a domestic monopoly
case is analyzed and in section III we analyze a Cournot oligopoly. The final
section concludes the paper with some remarks.

II. Monopoly and Trade Restrictions

Consider an industry in the domestic country where a monopoly exists in
autarky. In order to focus on the welfare implications of the industry under
investigétion we assume that the rest of the economy is characterized by
constant retﬁrns to scale and perfect competition. We do not rule out
increasing refurns for the industry analyzed by us.

Let M denote the duantity of imports sold in the domestic country at
the monopolist price, and let X be the quantity produced and sold by the
domestic monopoly. Let P(X+M) be the (inverse) demand for the product with
P’ <0 and C(X) its cost function with C’ > 0. The demand function and
the cost function are assumed to be twiceAcontinuously differentiable. The
monopolistic problem is to choose X so as to maximize [P(X+M)-X - C(X)].
Let | X(M) be the internal solution to the monopolist problem, then the first

and the second order conditions are respectively

(1) P(X(M)+M) + P* (X(M)+M)-X(M) — C"(X(M)) = O

(2) 2P* (X(M)+M) + P"(X(M)+M)-X(H) < O.




Assumption 1 (Al). At all possible outputs, the marginal revenue faced by the
monopolist is steeper than the demand function, i.e., 2P’ + P"X < P'.2
An increase in the import quota causes a reduction in the residual demand

facing the monopolist. Hence:

Lemma 1: Under (Al), an increase in import results in a decrease in the

monopolist’s output, i.e., é&&%l < 0.
Proof: Differentiating (1) yields:
3) dX(M)/dM = (P’+P"<X)/-[2P’+P"+X-C"].

By the second order conditions the denominator is always positive, using (Al),

we obtain g% < O.3

Let us use as a welfare measure the sum of consumer and producer surplus,

and government revenues. At the monopolist equilibrium we have

(M)+M _
(4) W(H) = Jx [P(s)-P(X(M)+M)]ds + P(X(M)+M)-X(M)-C(X(M))
0

+ [P(X(M)+M) - Px(M)]M

where W(+) is the welfare level and P is the foreign price cum
transportation cost. The last term on the RHS of (4) is government’s revenues

from auctioning off the quota licenses. In the case of a voluntary exports




restraint (VER) by the foreign country, which may well be the most rapidly
spreading of protectionism instrument in developed countries, this term does

not exist, i.e.

(4%) WV(M) = JX " +M[?(s)—P(X(M)+M)]ds+P(X(M)+M)oX(M)—C(X(M))
= o |

when WV(M) is the welfare level in the VER case.4
In many situations the relaxation of import restrictions is partial, or
industry specific and the movement toward free trade is step by step.
Therefore,,it is interesting to evaluate the changes in W due to a change in
‘M, 1i.e., the impact of increasing imports. For the case of a VER (4’) with

simple manipulations we obtain:
v = (pc X - prygdX
(5) dW' (M)/dM = (P-C )dM P M(dM + 1).

Thus, voluntary export restraint by the foreign country influences
domestic welfare in two ways (as is observed from equation (4)). First, an
increase in import shifts the domestic demand faced by the mbnopolist inward
which in turn causes a contraction in dometic output. Since price is above
marginal cost, this constitutes a negati&e effect on welfare. The second way
is an opposite term of trade effect. That is, an increase in import decreases
the price the domestic country pays for its import (a positive effect). A

conclusion that followé from this analysis is formulated in proposition 1.




Proposition 1: Assume a monopoly in the domestic importing industry and
voluntary export restraint by the foreign country, then under Al, the
introduction of the "lst unit" of import reduces welfare.

v dx

. a¥ (M) - X | pydX
Proof: e M (P-C*)g = - P'Xgz < O.

The last inequality follows from Lemma 1.
O

Proposition 1 implies that in the VER case no trade is better than a
litFle trade; or a small increase in competition decreases welfare. The
economic forces at work in the proposition can be described in two stages. In
the first stage, before the domestic industny adjusts its output, as the first
unit of import is introduced into the domestic economy ‘domestic price falls at
a rate of P’. Thus, consumer surplus increases by the fall in price times
domestic consumption. But at M ; 0, domesfic consumption equals monopoly’s-
output, hence producer’'s surplus falls exactly by the same amount. However,
in the second stage, domestic monopoly reacts by contracting output produced
(Lemma 1) so as to maximize its profits. This contraction when P > C* results
in a decrease in economy’s welfare.5

The foliowing example shows that the decrease in welfare due to

additional import under VERs may take place for a substantial range. Assume a

linear demand function, a linear monopoly cost function, and a voluntary




export restraint by the foreign country (i.e., P" =C" = 0). Under these
assumptions, equation (3) is reduced to dX(M)/dM = -1/2. Thus, using (1) and

(5) one obtains

v
. dW .
51gn[aﬁ—ﬂ = sign[M-X].

In other words, in the linear demand linear cost case, under a VER, as long as
the quantity produced domestically is greater than the quantity imported, we
find a decrease in welfare due to additional increase in import. At X = M,

country’s welfare is globally minimum (since at M < X de/dM >0 and at M

>X dWV/dM > 0). VWith the additional assumption that Px = C', it is shown
in the appendix that country’s welfare reaches autarky’s level at M = 4X

(i.e., when import ~constitutes 80 percent of domestic consumption), and

reaches its maximum at free trade. Figure 1 depicts this case.

M=4X
Figure 1

It can also be seen from figure 1 that in this case importing country’s

welfare unambiguously decreases as import is voluntarily restricted from the




point of free trade. In the general case, there are three cases for the
marginal cost curve, as depicted in figure 2. Only case (a) is relevant for

the VER because in cases (b) and (c) there is no import in free trade.

)
P :

ik

Figure 2

In case (a), the domestic price equals the monopolist's marginal costs at
free trade. Using (5) to énalyze the weifare cbnsequénce of admitting the
last unit of import (abolishing the VER) we find that the first term on the
RHS disappears. When domestic output contraction is less than 1 (as implied
by the following assumption), the second term is always positive, i.e., the

level of welfare rise as a result of abolishing the VER.

Assumption 2 (A2). At all possible outputs, the slope of the monopolists’
marginal cost function (strictly) exceeds the slope of the demand function,

ie., C'(X) > P (x+).C




The above analysis is summarized in the following proposition.

Proposition 2: Assume a monopoly in the domestic importing industry, (Al) and
(A2), then restricting the "last unit" of import of entering the country
by VER unambiguously reduces welfare.

We now turn to the analysis of the impact of an increase in import in the
case of quota licenses. We first analyze a small country case (i.é., P* is

exogenously given). Using (4) with simple manipulations we obtain

(6) %@l = (PC)E + (P-Px)

where WS(°) denotes the small country welfare level. The economics
interpretation of equation (6) can be described again in two stages. At the
first stage (before the domestic industry responds), due to the intréduction
of additional units of import, consumer surplus rises by the fall in price P’
times the amount consumed. This equals precisely the fall in government
revenues and producer surplus. In the second stage, government revenues
increase by P-Px (a positive effect). One may consider the importers as
producers with a unit cost equal to P%. Thus, if domestic output contraction
is less than one, and domestic marginal cost is greater than the importers’
unit cost, the net effect is aﬁ increase in welfare. This is summarized in.
proposition 3.

Proposition 3: Assume a monopoly in the domestic importing industry of a

small country and import restriction in the form of quota licenses




which are auctioned off. If (Al) and (A2) hold and the domestic
marginal cost is greater or equal to the foreign commodity price, any

increase in import increases welfare until free trade, i.e

aw>
dM

L)

if P ( C° then —=— > O.

. . . dX(M) _ _ P - C"
Proof: Equatlon (3) may be rewrlften as M = 1 + S IPRC

Using (A2) and the second-order condition imply that X > -1. Thus, wusing

dM
(6) one obtains

deM!M! - (P-C*)(1 + %) + (C' - P») > 0.

a|
In the large country case, where the foreign price P» is a function of
M we have to consider also the terms-of-trade effects of relaxing the quota
restriction. Hence (6) becomes
daw(M) _ »ydX . _ wdPx(M)
o= (P-C )dM + (P-Px(M)) - M o
It can be seen from (6) and (7) that at M = O, the introduction of the first
unit of import in the case of quota licenses may decrease welfare. This

result is summarized in the following proposition.




Proposition 4: Assume a monopoly in the domestic importing industry,
import restrictions in the form of quota licenses and the industry
does not export (because of transportation costs, for example). If
(A1) holds and if ([P - C’(X(O))]%% > (P;P*) then the introduction of

the first unit of import decreases welfare.

In words, if the monopolist’s marginal cost at the autarky level C’(X(0)) are

‘low enough and the own production effect %% is sufficiently large in

absolute value,.then no trade'is better than a little trade.

In the case of a tariff, the'monopolist'é marginal revenues coincides
with the foreign price plus‘the tariff, until it reaches the domestic demand
function. Then it jumps either to marginal revenue derived from the domestic
demand function or to the infinite elastié demand from abroad at Px. This is
~called the "effective marginal revenue curve" (see Fishelson and Hillman
(1979) for an elaborate discussion). If we start from the autarky price of
the importing industry, as the (prohibitive) tariff rate decreases, the
monopolist output increases and so doés country’s welfare. But import does
not increase immediately. The country starts to import only when the
monopolist marginal cost equals to the domesfic price (C’ = P). At that
point, the firm’s monopoly power disappears.

The above results are summarized in Table A where t denotes the tariff
rate. For completeness, we also bring the well-known effect of a tariff on a

large country (see Ethier (1983), p.551).




In the next section we will show the results arrived at for the monopoly
case hold also for the Cournot oligopoly case where the number of firms is

fixed.

III. Trade Restrictions and Cournot Oligopoly
Consider an industry in the domestic country where a Cournot oligopoly
exists, 1i.e., n 2 2 Cournot firms each produces output Xi > 0 with cost

function ci(Xi) where Ci(Xi) > 0. The rest of the economy is characterized

by constant returns-to-scale and perfect competition. Let X = En Xj be the
=19

total quantity produced domestically and Xk =X - Xk'

Assumption 1°(A1)*: P’ (X+M) + P"(X+M)-X, < O for M 50, X; 20,
j=1,...,n.

Assumption 2°(A2)": P'(X) - c;(xi) €O for X;20. j = l...n. (A1)’
and (A2)’ are Hahn's well-known sufficient conditions for the stability of
the Cournot'oligopoly.7 It can be shown that (A1)’ and (A2)° assure the
existence and uniqueness of the Cournot-Nash-Equilibrium (CNE) of this model.8

The problem of each Cournot.firm is

= P(X+M)*X; - C,(X,)

Max wi
X.
i

Let X? = Xi(Xi,M) be the internal solution to (8) for i =1,...,n.




The first-order conditions for maximization are:
(9) P(X X[ +H) + P*(X+X[+M) X} - C;(X}) =0 i=1.....n.

Differentiating (9) with respect to M yields, after some manipulations:

X, (P +P""X) gy dX,

1 dX
(10) am " ™ P. L‘d_M' + 1]. where d—M— = Z) dM—.
i~ ) ' i=1

Using (A1)’ and (A2)' we have

dX,
stgn[g] = sign[-(Gf + D]

dXi/dM <O

H+1>o0,

(a) (11) implies that sign [dXi/dM] = sign[de/dM] for all i % j.
if dXi/dM 2 0 then dX/dM > O . which contradicts (11)

(b) Directly from (a) and (11).

In the case of a VER, the welfare measure WV(M) at the CNE is




M)+M
(12) W) = JZ C[P(s) - P(X(M)+M)]ds + P(X(M)+M)-X(M) - Z].CJ.(Xi(M)).

Differentiating (12) with respect to M, one obtains, after some manipulations:

» aX (M
(13) W' (U)/am = -P* (X(MC+H) (X + 1) + 2),[P(X(M)+M) - ¢ (X, () 15—

Using (9) and (13) we have

dx . (M)
(14) sign[dW' (M)/dM] = sign[Mox + 1) + zjxj(M)—gM—].

Proposition 1°: Assume the existence of a Cournot oligopoly with a fixed
number of firms in the domestic importing industry and a voluntary

export restraint. Then, under'(Al)’ and (A2)’, the introduction of
\'

the first unit of import reduces welfare, i.e., gﬂ_&%l'M—O < 0.

A" .
Proof: When M = O, (14) and Lemma 1 imply Qﬂ_&%l < 0.

In the linear demand linear cost case (i.e.,

it can be shown that dwv/dM % O as M % X..

In the case of quota, government revenues are added toA(12). Therefore,

we obtain in the small country case:




dX . (M)
W) _ . e A
(14) @ = (PP) + ) TPCK(H)+H) = C (X, (M) ]—dp—.
In order to ‘'establish a parallel result to proposition 3 in this case we

require P to be lower or equal min[Cj]. Hence one concludes:
j .

‘Proposition 3': Assume that Cournot oligopoly with a fixed number of firms
exists in the domestic importing industry of a small country and there

are import restrictions in the form of quota licenses. If (A1)’ and

(42)" bold and Px < Min[C,] then dW>/dm > 0.
J . :

Similarly, one can show that the similar result to Proposition 4 also

holds in the oligopoly case. That is

Proposition 4°: Assume that Cournot oligopoly with a fixed number of
firms exists in the domestic importing industry, there are import

restrictions in the form of quota licenses and this industry does not

- dxX . (M)
export. If (A1) holds and IEJ(PX(M)+M) - C(X,(M)T—I—| > (P-Px) then

the introduction of the first unit of import decreases welfare.

Concluding Remarks
This paper has. analyzed the welfare effect of partial trade
liberalization where the domestic industry is characterized by a monopoly or

Cournot oligopoly. Different trade restrictions were considered. Those are




quotas imposed by the foreign country (VERs), quotas imposed by domestic
country and tariffs. In the case of a VER, welfare unambiguously decreases

when the first unit of trade is introduced into the economy. It was shown

that the decrease in welfare due to additional import may take place for a

substantial range. In the case of quotas, if the domestic marginal cost is
greater or equal than the foreign ptice cum transportation cost, then little
trade is better than no trade (the importers can be considered as producers
with unit cost equal to the foreign price). When marginal cost is lower than
foreign price cum transportation cost, and export is not possible, then
welfare may decrease with units of trade. in the case of tariffs, as we
decrease the prohibitive tariff welfare rises. Bhagwati’s result (1971,
p.835) that the reduction in the "degree" of (and only) distortion are
successively welfare increasing until 'distortion is fully eliminated does not
hold here since the competition is not perfect.

Emerging from our analysis.is an important distinction between price
restriction (i.e., tariffs) and quantity restrictions. While decreasing the
rate of the tariff, from a prohibitive point and on raises domestic output,
i.e., creates a procompetitive effect (see Helpman and Krugman, Ch.5), which
results in an increase in welfare, increasing the allowed quota from M =’0 has
a contractionary effect which_may cause a reduction in country’s welfare.

Our analysis emphasizes the short-run effect in the oligopoly case (the
number of firms were fixed) since gradual trade liberalization has a short-run
effect at each round. However, welfare analysis of the long-run are needed

for trade liberalization that does not end up in free trade.




An exception is Buffie and Spiller’s (1986) paper which analyzes the
impact of trade liberalization in oligopolistic industries on domestic
output and prices. However, they stopped short of analyzing its welfare
consequences. Buffie and Spiller emphasize perverse effects of trade
liberalization on domestic output and price using assumptions that, among
other things, rule out linear demand curves (those assumptions also
violate Hahn’s (1962) stability conditions).

Ruffin (1971, pp.494-495) makes this assumption and demonstratos its
reasonableness. An alternative interpretation to (Al) is that the
marginal revenue faced by the monopolist at a given output of his is a
diminishing function of import, i.e., P* + P" « X < 0. In the next
section, (Al) with another assumption are invoked in order to ensure
stability.

Note that the reaction of the domestic industry to the increase in import

depends, among other things, on the concavity/convexity of the domestic

demand curve (P"(+)). For example, the more negataive P"(+) is, other
things beiog. equal; the larger 1is the decrease in the monopolist’s
output. This, in turn, affects country’'s welfare in both the monopoly
and oligopoly cases (see equations (4) and (12)).

An example of voluntary export restraint is the restriction on Japanese'
automobile exports to the United States (see Ethier 1983, pp.186-189).

For many more examples, see Hamilton (1986).




This paper concentrates on the welfare effects that result from a
decrease in the degree of artificial trade restrictions. The welfare
analysis of the effect of a decrease in the natural barriers of trade,
i.e. transportation cost of a coﬁntry.facing upward sloping supply of
import curve is precisely the same as in our VER case. That is, a small
. decrease in transportation cost from a prohibitive level may create trade
and decrease welfare.

(A1) and (A2) are Hahn’s well-known conditions for the stability of the
Cournot oligopoly case. Note bnly that (Al) and (A2) imply (3).

A recent paper by Al-Nowaihi and Levine (1985) shows that Hahn's

conditions assure global stability only for the case of n > 5.

Otherwise these conditions assure only local stability.

It can be shown that existence and uniqueness of the CNE is a special
case of Rosen (1965). (See, for example, Levin (1982)).
The second-order conditions are: 2P'(X1+X:+M) + P"(Xi+X:+M)X?

”"” * . _
- Ci(xi) <O fori=1,...,n.




Assume that the domestic demand curve faced by the monopolist is
(A1) P = PO - (M+X)

The marginal revenue is (PO-M—2X) and the marginal cost is constant and equal

to c. From the first-order condition of the monopolist problem we have
(A2) X = (Py-H-c)/M

Country’s welfare as a function of import is

(A3) W(M) = W, +'JMW'(t)dt = Wy + AW
| 0

where WO = W(M = 0) 1is the autarky’s welfare. In our case (2) in the text

is reduced to dX/dM = -1/2 and (4) is'reduced to W'(M) = (M-X)/2. Hence,

(A4) AW = %J:(Bt-Po—c)dt = %M[-%M—(Po—c) 7.

We now inveStigate the sign of AW at free trade. Denote byb M the quantity
imported at free trade and assume that P = c. Since P(M) = P* where M

is also the amounf consumed; then M = PO — P». Hence




(46) MW(H) = 3(P,P[S(PyP¥) - (Pgc)] = S(p-P0)2 > 0.

In words, the free trade welfare level is greater than autarky welfare.
It is also interesting to find out at what stage of M > O, AW(M) = o.

Integrataing AW by parts yields:

(A6) AW = %J:(t—x)dt = %[(t—X)tlg - J:t(l—dX(dt)dt = %{M—élX].

> > M
Thus AW 3 O as M - 4X 3 0 or T 4.

In words, country’s welfare rises above autarky level in our case only when

the quantity imported is larger than 80 percent of domestic consumption.
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