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1. Introduction
The post World War 1I era is often hailed as s period of great trade
liberalization, which led to gains for all parties through free trade. Due to

a series of negotiations conducted under the auspices of GATT, tariffs have
been negotiated steadily downwards, until at present tﬁcy are at an average
level of about 4% on manufactured goods.l However, this figure does not
necessarily indicate that protection has fallen over time. Since 1970, a new
kind of protectionism involving non tariff barriers (NTB's) has arisen.

The leading instruments of this "new protectionisa” have been the so-
called "voluntary export restraint” or VER, and its relation, the orderly
marketing arrangement (OMA). Although the articles of GATT explicitly forbid
quotas since they are inherently discriminatory, the proportion of total world
trade that moves under some kind of quantitative restraint is thought to be
between 30 and 50%.2

The rise in the "new protectionisa® coincided with the slow economic
growth and higher unemployment of the early ;910'8, and is often. linked
causally to the adverse economic environment faced by established industries
in this period. The popularity of VERs is due to & nuaber of .legal, political
and economic advantages which they have over more traditional protectionist
seasures.  This is likely to make thes even more widely advocated in the
future. - VERs, however, tend to be socially insfficient ways of providing
protection although they do have advantages for cortliq groups.

There are two broad sets of reasons which are often given for why VERS

are being increasingly used.  The first set relates to the legal and political

environment.  The second set relates to the economic environsent.
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Consider their Jegal end politicel ndvantngesl There sre at least three
such advantages. '

The f{rst one is that GATT places several rastrictions on the use of th?
more traditional forms of protection, tariffs and quotas. Tariffs have been .
restricted through agreements on dbindings {(which are promises to bind tariffs)
and through negotisted reductions in tariffs. Quotas are expressly forbidden
by article XI of GATT. Thus, it is natural for substitution to occur towards
other legal forms of protection such as VERs.

The second‘ndvantuqe of VERs compared to less discriminatory measures is
that the VERS sre set on particular industries and countries. Their
inherently discriminatory nature allows producer snd labor groups in the
sffected industry, who stand to gain from a VER, to easily coordinate their
efforts in the hope of mutuel advtntige. On the other hand, consumer losses
from higher prices are spread over a1} consumers and this makes it harder to
coordinate opposition to such measures from consumers, since an individual
consumer has less to lose than the interest groups in the affected industry
do. As VERs on each industfy are imposed in a piecemeal fashion, consumers
and consumer groups ere even less 1ikely to strongly oppose each individual
VER.

More important, VERs tend to circumvent the public debate which is
associated with policies which have to go through Congress. Since VERs are
“negotiated” between the executive branch and foreign governments who agree to
enforce them, industries can, in effect, obtain VERs without prolonged public
debate.3

Next, consider the economic advantages of VERs. The most discussed

economic reason for their popularity is that VERs, unlike tariffs, offer a
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bribe to the foreign producers in the fors of the implicit quota rents which
accrue to foreigners. This, it is felt, sakes thes more amenable to such
arrangements. . This is particularly true since the carrot of sdditional
revenues is accompanied by the threat of tariffs, Mouc@cr. Tu-iir (1985), for
example, argues that this threat.is not necessarily credible given that
tariffs are hard to obtain from Congress. . In addition, they are often illegal
under GATT so that a presidential veto would almost certainly have to follow
congressional spproval. This lack of credibility is not, however, an issue if
producers are better off with a VER. This is quite probable since another
effect of & VER is to, in effect, legally create a cartel organized by the
agency implementing the VER.  This is another advantage of & VER for foreign
and domestic producers, since such a cartel is likely to raise thc!r profits.

In an. imperfectly competitive market the creation of a cartel is not
required for foreign firms to benefit from a VER. This is dus to the fact
that the VER itself alters the "game” that domestic and foreign firms play by
acting ss & credible constraint on the output of the foreign firm. There are
two aspects to this. The first is related to the fact that & VER allows &
foreign entrant in an established domestic industry to precomsit to s saall
size. In the sequential game that follows, the entrant sets a }on’cnough
price so that the established domestic firs does not find it worthwhile to
undercut the foreign firm and accommodates entry.  This is an example of the
“Judo economics" described by Gelman snd Salop (1983).4

The second way in which a VER changes the “game"” played by firms is that

the capacity constraint on the foreign firm acts as a facilitating device

making it optimal for the domestic and foreign firms to raise their prices in




~4-

equilibriue when they produce substitute goods. ihis gives them higher
equilibrium profits. This argument is independent of the cartelization of
foreign firms by the implementing authority previously mentioned. This is
shown in Krishna (1983).

This paper has two aims. First, to examine alternative ways of modelling
VERS in imperfectly competitive markets. This is important, since the effects
of VERS are sensitive to the models used. Second, to argue that it is vital
to be clear about the timing of moves by players, and to model the effects of
® VER carefully. This point is illustrated by extending the model of Krishna
{1983} to alliow complementary goods to be produced by domestic and foreign
firms. If goods are substitutes, VERs set at free trade levels raise all
profits, while if they are complements, the VERS have no effect. Thu{ tarrifs
and quotas are fundamentally non-equivalent under Bertrand duopoly when
substitute goods are produced, but are equivalent when complementary goods are
being produced.  This is contrasted to the case of Stackelberg leadership.
The importance of specifying the sffects of any restriction on the payoff
functions of agents and using this to analyze its effects on equilibrium of
the game is emphasized. The next section briefly surveys some of the work in

this area.
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2. Approaches to the Analysis of VERs

The analysis of voluntary export restrictions (VERs) h‘s attracted much
attention since the imposition of VERs on the import of Japanese automobiles
to the United States in 1981. A number of different approaches have been
taken to modeling their effects in imperfectly competitive markets, at both a
theoretical and empirical level. The classic work of Bhagwati (1965) on the
non-equivalence of tariffs and quotas in the presence of a dosestic monopoly
is the starting point of much of this work.

The approaches used to analyze the effects of VERs vary from static
cligopoly models to dynamic repeated game models. Static models tend to give
more clear cut empirically testable results than dynamic ones. This is both
because of the normal multiplicity of equilipris which arise in dynamic
models, and because the more varied effects which occur in such models can
offset each other. Ultimately, the choice of modeling strategy should, of
course, be guided by the empirical validity of its predictions. ' For this
reason it is worthwhile focusing on the empirically testable implications of a
given modeling technique.

I will focus on static models in this paper and argue that it is
important to model carefully the effects of a VER upon the game played by the
firms. - This is particularly so when neither the domestic nor: the foreign firm
is & Stackelberg leader. Recent work by Harris (1985) and Itoh and Onoc (1984)
does not adequately model this case. As a consequence, their results differ
from those obtained when the effects of a VER on the profit function of the

firms, and hence on the game itself, are more carefully analyzed as in Krishna

(1983). 1 will first discuss how the work of Harris (1985) and Itoh and Ono
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{1984} relates to my work, and then briefly survéy other recent work in the
area which is less ctoseiyyrelated to this paper.

Itoh and Ono (1984) analyze the effects of a VER in an oligopoly model
with one foreign and one domestic firm. Firms are assumed to compete in price
and to produce differentiated substitute products. They argue that tariffs :
and quotas are equivalent in such a model. However, Itoh and Ono's results
hold only when excess demand for the foreign good has no effect on the demand
for the domestic good. Since‘the goods are substitutes, this is hard to
justify.  ®When the game is carefully modelled, as in Krishna {1983}, it is
clear that VERs have effects by their very existence and that this makes
tariffs and quotas fundamentally non-equivalent when foreign and domestic
goods are substitutes.

Harris (1985} argues that VERsS are truly voluntary since they raise
profits of all firms. However, he does not model the effects of the VER‘on
the profit functions of both firms and hence on the game itself in a careful
way. Rather, he assumes that a VER makes the domestic firm into a Stackeiberg
leader. Krishna {1983) does not make this assumption, but Q;gggg'thgt in the
unique mixed strategy equitibrium the domestic firm earns the same profits as
2 Stackelberg leader when a particular rationing rule is used. Both papers
deal only with the case when the products of the two firms are substitutes.

In this paper I show that when the products produced by the two firms are
complementary, the VER has no effect on equilibrium and does not even give the
dom#stic firm the profits of a Stackelberg leader.

The essence of the argument that the game itself changes due to a VER ‘can

be understood by realizing that there are three effects of a VER in
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oligopolistic markets. I call these the “"competitive”, "monopoly" and
"interactive” effects.

The “competitive” or "C" effect is the only one that operates in
competitive environments. In a competitive framework, a VER uork; by altering
market demand and/or supply functions wherever the constraint is binding. If
the VER is set at the free trade level of imports it will have no effect,
since such policies only affect equiliﬁrium in competitive markets by being
set at restrictive levels,

With domestic monopoly and foreign competition, even VERs set at free
trade levels have effects. These arise because VERs alter demand and/or
supply conditions at points other than. the unconstrained equilibrium point and
so affect the decision of the domestic monopolist.  In this. manner
restrictions can have significant effects by their very presence. This point
was made by Bhagwati (1965). I call this the monopoly or "M" effect and it
operates in addition to any "C" effect that may occur.

- In an oligopoly model not only do the effects present under monopo ly
occur, but because each agent can be affected in the same manner as the
monopolist, and the actions of all agents are.interdependeant, an additional
effect, which I call the interactive or "I1" effect, arises.

In the analysis of VERs with differentiated products, when firms compete
in price and produce substitute goods, the imposition of & VER on the foreign
firm makes the domestic firm's demand function less elastic for price

jncreases. This makes it profitable for the domestic firm to raise its price

at what would be the free trade equilibriuam. ' This is the "M" effect. The

increase in the domestic firm's price makes the constraint bind on the foreign
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firem and makes %t oﬁtiua! for it to also raise its price since it is
effectively supply constrzined. This is the essence of the "I" effect.

Both "I" and "M" effects raise domestic profits when the goods are
substitutes. Moreover, as long as foreign supply is not constrained too far
below the free tradé¢ level, foreign proféts also rise along with pr%ces. This
is basically the argument in Krishna (1983} about how VERs facilitate
collusion with substitute goods. The équi]ibriun with a2 YER is shown to be a
mixed strategy one which gives the domestic firm the profits of a Stackelberg
leader when a particular rationing rule is used, and raises profits both at
home and abroad.

Since Harris {1985} assumes that a VER makes the domestic firm into a
Stackelberg leader, his results on proféts are similar to the above when goods
are substitutes, However, when complementary products zre considered, there
are no "M" and therefore no "I" effects, as is shown below. Thus, with
complementary products, tariffs and quotas are equivalent even with Bertrand
duopoly. This is not the result obtained by assuming thai a VER makes the
domestic firm into a Stackelberg leader.

There has been a good deal of work on the effects of VERsS in other market
structures, and using other strategic variables. I briefly review some of .
this literature in order to relate the results to those of this paper.5

Work has focused on the effects of VERs in Stackelberg leadership models,
Cournot models, repeated game models, and on the quality change effects of
quotas. The models traditionally used are duopoly or monopoly models since
they are the simplest ones in which such issues can be adressed.

Stackelberg leadership models show that quotas are not in general

equivalent to & tariff in such a setting and that a VER may have effects even



-g-

when set at free trade levels, Moreover, these models show that the
endogenous determination of a Stackelberg leader tends to work in favor of the
home firm being the leader.  The work of Itoh and Ono (1982), {1984) addresses
such issues. However, it is not clear why one should sxpect one or the other
firm to have a first mover advantage and it is desirable to consider models
without this requirement.

The effect of a VER and the equivalence/non-equivalence of tariffs and
quotas when neither firm is a Stackelperg leader and firms compete in quantity
& la Cournot is elementary. when quantity is the strategic varible, tariffs
and quotas are obviously equivalent and a VER at the free trade level has no
effect.

Although both price and quantity competition models {(and their variants}
are widely used, it is a bit unsatisfactory to use Cournot models in analyzing
quanfity constraints, since quantity constraints restrict th; strategic
variable itself and leave no room for firms to change their strategic behavior
endogenously. This is the main reason in favor of using price setting models
in the analysis of VERsS. The sensitivity to the strategic variable used of
the results of trade. restrictions in oligopoly models has been analyzed in
Eaton and Grossman (1986).5

The effects of VERs have also been studied in the context of repeated
games. Their effects in such -Qdals are harder to predict, since a VER
reduces: the profitability of deviations from a collusive outcome but alsc
curtails the ability to punish such deviations. In addition, the usual
problems in such games of having too many equilibria also arise. Davidson

(1984} deals with the effects of tariffs while Rotemberg and Saloner (1986)
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deal with quotas. Lambson and Richardson {1986} deal with the effects of
quotas in such models, both from 2 theoretical and empirical point of view.

In the long run, firms could choose to modify product type as well as

‘price in response to a VER. This is studied for monopoly and competitive
situations by Rodriguez {1979), Santoni and van Cott {1980}, Das and
Oonnenfeldl(1984), Falvey {1979) and Krishns {1984,1987). Das and Oonnenfeld
{1988) also analyze the effects of trade restrictions with a special duopoly
model of vertical product differentiation. However, to the extent that
product adjustment takes longer than price adjustment, models focusing on the
short run effects of trade restrictions can safely neglect such effects.

A good deal of empirical work has also been evident in this area. In
particular the work of Feenstra (1984, 1985, 1987), who documents the rise in
quality of automobile imports following the VER, and of Aw and Roberts (1986)
on footwear, is worth mentioning. In addition, Dixit {1986) and Levinson
{1987) is a mix of theory, simulation and empirical'work in the automobile
industry which seems particularly promising. While none of the empirical work
explicitly tests whether the VERs on automobiles made firms behave more
collusively, there are indications that they may have done so. For example,
while the VERs imposed in March 1981 for March 1981-April 1984 were at 1.68
million cars per‘year, about 5% below the existing level of imports, the
incresse in the price of Japanese imports was almost 20% in the first year of
the VER.T tLevinson (1987) estimates the own elasticity of demand for Japanese
imports to be around 1.57. This would seem to suggest that the VER may have
had the kinds of effects suggested by the model of Krishna {1983) and that it -7

is worth understanding such models better.
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In this paper I will concentrate on the effects of a VER with
complementary goods in order to focus on the difference bctuotﬁ Harris'
approach and mine. ' Its effects when goods are substitutes are more complex
and are dealt with in Krishna {1983). The model is presented in the next
section and a VER is analyzed in Section 4, as is a tariff. Tariffs and
quotas are shown to De equilvalent when goods are complements, in contrast to
their non-equivalence when goods are substitutes. The final section contains

some concluding remarks.
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3. The Moded

There are two firms, domestic and foreign, producing differentiated goods
in amounts x and x* respectively. Oemand arises from utility maximization by
an aggregate domestic consumer of u(S) + n, subject to a budget constraint.
The scalar, S = F(x,x*}, represents the services produced by the two goods.
Services can be thought of as being produced by the aggregate consumer in
which case F(.) is a household production function. ‘Aiternatively, S could be
thought of as being produceﬁ by competitive suppliers of services who in turn
require x and x* to make S. F is assumed to be a constant return to scale
production function. n is the amount of the numeraire good consumed. As

usual, the budget constraint is given by
Pss +n €l +T,

where Ps is the price of a unit of services which of course depends on the
prices of x and x* and the production technology. 1 and T denote lump sum
income and any tariff revenue that arises. 1 and T are taken as given
constants in the maximization of utility.

These assumptions give rise to a demand function for S, SD, where
0
$ = O(Ps).

0f course, Ps » C(P,P*) where C(.) is the unit cost of producing a service
associated with the production function F(.} given that the prices of goods
produced at home and abroad are P and P*, respectively. This is because of
either competition in the market for services or because of househo]dk

production of S. The demand for the home f{rm is therefore given by
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x(P,P*} = a(P/P*)D(C(P,P*)],

where a{P/P*} = CP(P,P*) by Shephard's lemma and is the amount of x needed to
produce a unit of S.at minimum cost, given the prices of x and x*. Siamilarly,

the foreign firm's demand function is given by
x%(P,P*} = a*(P/P*)D[C{P P¥)]

where a*(P/P*} = Cp.tPoP*)-

An increase in the price of the imported good, P*, has two effects: it
raises x{.) since it raises a(P/P*}, but it also reduces x(+), as it raises
C(.)} and hence reduces D{C{.)]. The intensity of the first effect depends
positively on the elasticity of substitution between x and x* in making S.
The intensity of the second effect depends on ¢, the price elasticity of
demand. for S. With a constant elasticity of substitution, g, between x and
x*%, goods are substitutes when o0 - € > 0 and complements when g. - € < 0.8

I. will consider the case where ¢ - € < 0, so that the goods are
complements in demand. Firms are assumed to compete in pricn.’ In order to
eliminate the possibility of multimarket interactions, I assume that marginal
costs of production of the two firms are constant at r and r*. The domestic

firm chooses. P to maximize its profits n(.), where
n(P P*} = (P-r)a(P/P*)D{C(P,P¥)].

It takes P* as given and chooses its optimal P for every P*, which yields its
best response function B(P*}. Similarly, the foreign firm's maximization of

n*{P,P*} defined analogously yields B*{P). The intersection of B{.) and
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B*(.) gives & Nash equilibrium point. ! will assume that n(.} and m*(.} are
concave in their own price for any given price of the other and that a unique
stable Nash equilibrium exists. 1In order to focus on any possible effects of
2 VER, I will assume for simplicity that in its absence firms are identical.
Both upward and downward sloping best response functions are possible, so
that no assumptions about the slopes of B8(.) and B*{,) are made aside from
their both being of the same sign, and the system being stable. The stable
equilibrium with downward sloping best response functions is depicted in
Figure 1. Profits of each firm increase as the other's price decreases, as is

shown by the direction of the arrows in Figure 1.
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4. The Effects of Trade Restrictions

Having specified the operation of the model in.the absence of trade
restrictions, @ tura to the effects of trade restrictions on the equilibriua
of the game. 1 first consider the effects of VERs and then turn to the
analysis of tariffs.

The first step is to identify the region of prices where the VER is
binding.  To do so, consider the set of prices such that the constraint on
imports is exactly met, I uili assume in the exposition that the VER is set
at the free trade level. It will become clear that the analysis generalizes
for any level of the VER in a straightforward manner.

The line P* = G{P} depicts the set of P and P* such that the demand for
x* equals its level under free trade.  Hence, it passes through (PN, P;). the
Nash equilibrium point. . As the goods are complements, G(P} is downward
sloping, and the constraint binds on the foreign firm at points below the line
G(P}. For a given P, low values of P* raise its demand and make the
constraint bind, For a given P*, low values of P raise the demand for x*,
making the constraint bind.

Consider the effect of the VER on the best response function for the
foreign firm. The case depicted in Figure 1 with downward sloping best
responses will be anaiyzed. It should be obvious that similar arguments can
be used to analyze upward sloping best responses. for P < PN’ the foreign
firm would, in the absence of a VER, choose to charge a price such that its
demand exceeds. the level of the VER. This. is evident from Figure 1 as 8%(P}
lies to the left of G(P} for P < PN' The VER, however, forces the foreign

firm to sell less than it would desire, and its optimal strategy is to sell
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all that it is allowed at the price that clears the market -- i.e., at E(P).10
for prices above PN, B*(P) l1ies to the right of G(P) and the constraint

does not affect the foreign firm's behavior. Thus, the foreign firm's best
response fuynction in this region is given by é*(P) mhich is depicted by‘the
dashed 1ine in Figure 1.

Next, consider the effect of the VER on the profits of the domestic firm.
Define ﬁ(P) = n(P,G(P)). ﬁ(.) gives the profits for the domestic firm along the ;
line G(P). It is assumed that m(P} is concave and reaches a finite maximum at
PS < =, shown in Figures 1 and 2. §(P) is depicted in Figure 2.

®(P,P%) is also depicted in Figure 2 for a given vaiue of P*. Notice
that n(P,P*) = ;(P) when P is such that G(P} = Px -~ i,e,, at P = G'I(P*). At
this point it is easy to see that np(P,P*) < ;p(P). This is because an
increase in P reduces P* along G, which acts to raise n, while no such effect
operates on A,

Let ;(P*,P) be the profit function of the domestic firm when the VER is
imposed on the foreign firm. For a given value of P*, the domestic firm can
charge a low pr%ce and make the constraint bind on the foreign firm, or charge
a high price and leave the foreign firm unconstrained by the VER. If the
domestic firm charges a relatively low price, j.e. below G-l(P*), the foreign
firm is supply constrained at P* since it; supply is limited by the VER and its
demand exceeds this level. In this case, I assume that the following
rationing rule applies: Consumers fortunate enough to obtain the foreign good
at P* will resell it at a price that clears the market. Since the form of the
domestic consumer utility function implies that there are no income effects, -
. the effect on the domestic firm is exactly that of the fore%gn firm charging
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G(P) itself. However, this is exactly what ;(P)
is defined to be. Hence, if P < G'1(P¥), n(P,P*) = A(P].

1f, on the other hand, the domestic firm charges & high price, i.e.,
P> G'l(P*), the VER does not bind on the foreign firm when it charges P* so
that it is not supply-constrained and the domestic firms' profits remain
R(P,P*). Hence, if P » G 1(P*), n(P,P*) = n(P,P¥).

;(.) is depicted in Figure 2. Notice that ;(.) is continuous in P.by
definition.  Since Ep(P) > nptP,ﬁ') at P = G-I(P*) and n(.) and n(.) are

concave in P, one of the three cases must hold. Either
np(.) > np {(.) »0, Case (a);
;p(-) >0 > up(.), Case (b):

or 03 np(.) > np(.), Case (c).

These three cases are depicted in Figure 2(a),. (b} and (c).

Notice that even. though ; is made up of segments of n and 7, it remains
concave. Thus, the best response function of the domestic firm with a VER,
E(P'), is continuous. In fact, {1t is easy to see what i(P') is from Figure 2.
In Case (a), B(P*) = B(P*); in Case (b), B(P*} = G"1(P*); and in Case (c),
;(P*) = Pg. Also, sach case is completely characterized by the slopes of
n_ and ¥ along G(P).  Thus in Figure 1 when P* > P; the relevant case is (a).

p P
when P; <Pr < P;, it is (b} and when P* < P; 1t 43 {c). This gives rise to
the B(P*} function depicted by the solid line in Figure 1.

Notice that a VER at the free trade levels has no effect on the

equilibrium when goods x and x* are complements. Intuitively, this result can

be explained as follows. Consider the effect of the VER on the demand for x
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F14 (PN,P:). x(P,P:) is depicted in Figure 3(a). Let ;(P) be the demand for
the domestic product on the assumption that the foreign fira sells the exact
amount of the VER which requires that P* = GiP). Hence, ;(P) s x(P,G{P}}.

;(P) is a;so depicted in Figure 3(a2). It intersects x(P.P:) at P = PN' It

is also steeper than x(P,P:) 2t P = PN as depicted in Figure 3(a). This is H
pecause x (P} = X (Py.G(PL)) + X, (Py.G(PY)G' (Py)) which exceeds X (P, Py)

as xp,{.) <0 and G'(.) < O.

The demand function facing the domestic firm in the presence of a VER is
given by the curve AEC since the VER only binds on the foreign firm when P<P;
since the goods are complements. Although the demand function for the
domestic firm on the assumption that the foreign firm sells the amount of the
VER is less elastic than the demand curve facing the domestic firm when the
foreign firm's price is given, the VER only restricts the foreign fire when P
is low. Thus, the VER makes the demand facing the domestic firm less elastic,
put only for price levels below the competitive equilibrium price. This does
not create any incentive to raise or lower price on the part of the domestic
firm -- i.e., no "M" effect occurs.

xi(PN.P*) is depicted in Figu}c 3(b}. Xx* is the demand fecing the foreign
firm on the assusption tha; the VER is binding. x* is just the vertical line
at the level of the VER. It intersects x*(PN,P*) at Pk = P;. The VER is only
binding when P* < P:. Thus, the VER makes the demand curve facing the foreign
firm into A'E'C'. Hence, the foreign firm also has no resason to change its
price given PN' and the free trade equilibrium remains an equilibrium.
Moreover, the VER does not give the domestic firm the profits of a Stackelberg

leader.
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This is in contrast to the effects of a VER with substitute goods. - It
is easy to see that if np.(.) > 0, as it is’nith substitute goods, G(P*) is
upward sloping. However, even in this case, ;p remains greater than np at
P = G'I(P*). Therefore, the three cases previously mentioned remain the
only ones. . However, the constraint binds for high values of P and not low
ones.  This is what creates a nonconcavity in ; {+) when goods are substitutes.
This nonconcavity causes a discontinuity- in the best response function and
makes. the unique equilibrium a mixed strategy one. However, since the peak
of ®{p), the profits of a Sfackelberg leader, can be attained by the domestic
firm by charging 3 high enough price, the domestic firm's profits must be at
least those of a Stackelberg leader and in equilibrium can be. shown to be
equal to those of a Stackelberg leader.

The details of this analysis can be found in Krishna (1983).  In
equilibrium, all prices and profits are shown to rise when a VER at or
close to the free trade level of imports is imposed. Some intuition for this
comes from noticing that the relationship between x(Pn,P;) and ;(PN} with
substitute goods remains the same as with complementary goods. This is
because G'(P} > 0 and xp,(.) > 0 so that xp(PN,P:) < ;p(9~3 as before.
However, the constraint now binds for high values of P given P*. Hence, the
demand chvc facing the domestic producer is given by BED in Figure 3(a} and
becomes more inelastic for prices above PN' This creates an incentive for the
domestic firm to raise its price.: This in turn shifts the foreign firms'
demand function outward to BG in Figure 3{b), and makes it optimal for the
foreign firm to also raise its prices to that corresponding to the point F in

Figure 3(b). This is why all prices tend to rise, which tends to raise

profits as well.
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Returning to the effects of a VER with complementary goods, it is easy to
verify that if best response functions are upward sloping, exactly analogous
arguments show that there is no effect of a VER at free trade levels. In this
case, é*(P) always lies to the right of P* tiP; so the Nash equilibrium
profits also equal the profits when the domestic fire is 2 Stackelberg leader.

Now consider the effects of a tariff. A tariff on imports shifts the
foreign firm's pest response function outward to one such as B*(P,t} in
Figure 1. This leads to an equilibrium at E. The line P* = G(P,t}) depicts
the set of prices which lead to the demand for. imports being equal to their
level under the tariff t. As G(P,t) lies above G(P), the level of imports
falis. 1t is easy to verify, by using arguments analogous to those previously
made, that if this level of imports is set as a VER, the equilibrium of the
game remains at E. Thus, tariffs and VERs are equivalent with complementary
goods. The only difference between thes lies‘in the fact that no revenues are
collected Sy the domestic government under a VER. However, tariffs and VERs
are not equivalent when the goods are substitutes for one another. In this s
case VERs have effects by their very presence, even when they are not set at

Given that tariffs and quotas have different effects depending on whether
goods are substitutes or complements, the natural question to ask is when one
might expect to see lobbying in favor of VERs and by whom.

If goods are complements, 2 restrictive VER reduces foreign output, which
reduces domestic profits. {This can be seen in Figure 1 as profits rise in
the direction of the arrow so that domestic profits at E are lower than at A.)
Intuitively this is because a reduction in the availability of the foreign

good reduces the willingness to pay for the domestic one because of



-2]-

their complementary nature, 1t is, therefore, unlikely that domestic firms
would lobby for VERs. For the same reasson, the domestic firm would not lobby
for- a tariff on.imports. The foreign firm is also unlikely to desire: VERs
that are even moderately restrictive. It will not desire them if best
response functions are upward sloping. However, if best response functions
are downward sloping, slightly restrictive VERs would raise its profits. This
is because the iso-profit contours are horizontal at A and a slight VER would
move the equilibrium into the shaded area in Figure 1 where the foreign firm's
profits rise. However, the increase in profits is . likely to be marginal.

The incentives to lobby when goods are substituteslnre completsly
different.. In this case a VER serves as a precommitment device that
facilitates collusion and &l profits rise in a discrete manner when a VER at
or close to free trade is imposed.  Lobbying for VERs by both foreign and
domestic firms is to be expected in this case. Tariffs on the other hand,
improve the competitive position of domestic firms and raise their profits,
but. reduce those of the foreign firm. Thit is because the tariff tends to
raise the foreign price when goods are substitutes. This acts to raise
domestic profits along the domestic best response function -- and reduce

foreign profits. Here, & domestic firm will lobby for a tariff and a foreign

one will oppose it -~ which is the usual presuaption.




~22-

5. Conclusion

The resuits of the preceding analysis suggest that we should see efforts
to lobby for YERsS when substitution possibilities between products in making
the services are large compared to the elasticity of demand for services --
i.e., when goods are substitutes in demand. We should not see such effarts
when they are complements. Thus, if domestic producers made only speakers and
foreign ones made only amplifiers, one would not expect to see lobbies for
YERS on amplifiers. However, if both made complete systems and only sold them
3s a unit, one would expect to see such lobbies. Moreover, the results imply
that tariffs and quo(ls are equivalent when goods are compliements -- even with
oligopoly. However, they are fundamentally non-equivalent when goods are
substitutes.

The paper suggests that large price increases should be associated with
the imposition of a VER with substitute goods, but not with complementary
goods. This is so even when the VER is set at a level close to the free trade
one. wWhile a VER does give the domestic firm the profits of a Stackelberg
leader when gooqs are suost%tutos, and a particular rationing rule is
empioyed, it does not necessarily dq $0 when they are complements and it is
inappropriate to assuse that a VER makes the domestic firm into a Stackelberg
Teader. '

Finally, the profusion of models used to study the effects of VERs and
the variety of results yielded by them make f;rthcr work on the empirical side

highly desirable.
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Footnotes

1. - See Cline (1983), p. 4.

2. See Tumlir (1985), p. 2.

3. Ses Tumlir (1985), p. 42.

4. In GeIman and Salop (1983) capacity choice plays the same role a VER
plays here. Herver, it can be prohibitively expensive for the foreign firm
to constrain capacity if it sells in Q;har markets as well. A VER then
operates as a selective capacity constraint.’

5. This is necessarily a brief review of the work in the area. More
detailed references can be found in the papers cited.

6. Recent work by Kreps and. Schienkman (1985} alsc relates price and
quantity competition models by showing that the Cournot outcome arises as the
equilibrium of a two stage game, where firms first choose capacities and then
compete in price, given capacities.

7. sgovFeenstra (1984} .

8. See Krishna and Itoh (1988} for a proof.

9. See Sonnenschein (1968) and Singh and Vives (1984} on the relation
between Bertrand and Cournot Nash equilibrium with substitutes and complements
being produced.

10.. The unconvinced reader should draw & concave m*(P,P*} for a given P and

‘verify that the VER alters m*(P,P*] by creating s linear segment for low P*.

The resulting kink in m* is what makes it optimal to price at G{P}.
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