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Abstract

Traditionally, tariffs have been used to protect domestic industries. In particular, a country with
more bargaining power makes a punitive threat to maintain a certain level of market share in the
market of other country. In this paper, we study the effect of punitive tariffs on an irrelevant
industry. In particular, when a country tries to achieve a market share or quantity target in an
industry, we examine the effect of threats to impose tariffs on the major export of another
industries which are irrelevant to the targeted industry.

Using a simple duopoly model, we show that there is a Cournot-Nash equilibrium which
supports that a country has an incentive to resolve a trade dispute voluntarily to protect its major
export industry under the credible treat of punitive tariffs. This result is mainly due to the fact
that the trade policy of a country concerns the aggregate benefits from trade over all its export
industries. To obtain this result, this paper employs the linkage between the targeted and
irrelevant industries by using the lobby of the irrelevant industry to curb the targeted industry. A
lot of recent bilateral trade agreements can be applied to our results.
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1. Introduction

In the age of trade wars, each country in the world is striving to find how to ensure its own
gains from trade by means of a variety of trade policies. (Conybeare, 1985) Since the General
Agreement on Tariffs and Trade (GATT) in 1948, many countries have tried to enjoy the benefits
from free trade to improve the efficiency of resources allocation in the short run as well as
fundamental economic growth in the long run by means of several multilateral trade agreements
such as Uruguay Round and World Trade Organization (WTO). From a theoretical point of view,
free trade is the most desirable situation under some regular assumptions. In practice, however,
there are so many impediments to free trade, which reflects the reality that the regular
assumptions are not satisfied more or less. In this context, almost all countries impose some kinds
of impediments such as tariffs, quotas, and so on. (Satapathy, 1999)

From the perspectives of trade war, one of the notable experiences was the “Super 301" by the
US government enacted in 1974, which provided the United States government with a most
formidable weapon as a trade policy.2) Super 301 gives authority to the US Trade Representative,
an executive office of the US president, to investigate other countries to see whether other
countries’ trade policies are fair and open enough or not from the US traders’ point of view. If a
country fails to meet the investigation, then Super 301 can potentially impose huge penalties not
only on the market in question, but on the entire trade markets of that country. It is usual that
when a country is identified to take an unfair trade practice as a trade partner, the other country
should impose punitive tariffs on the market over which the dispute was centered. Super 301,
however, gives power to the US government to impose punitive sanctions on the other markets
regardless of their relevance to the market in which the dispute takes place. Until recently, this
kind of protectional idea such as Super 301, as a super-powered trade policy literally, was
reflected in bilateral trade agreements such as NAFTA. In bargaining Free Trade Agreement

(FTA) with foreign countries, the US government usually reserves certain kinds of comprehensive

1) For the gains from free trade, for example, Dixit and Norman (1980) provide the assumptions under which free
trade is Pareto—optimal.

2) Initially, Sections 301-310 of the US Trade Act of 1974 played a major role in initiating investigations on unfair
trade practices, and then the US government reinforced them in 1988, which was dubbed as "Super 301." It
expired officially in 1990, but was revived several times via the executive orders of the President until late 1990s.
See Kherallah and Beghin (1998) and Perroni and Whalley (2000) for more details.
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and exclusive measures to penalize the unfair trade practices that the partner countries may take
in the future.

In this paper, we study the effect of punitive tariffs on irrelevant industries. In particular, when
a country tries to achieve a market share or quantity target in an industry, we examine the effect
of threats to impose tariffs on the export of another industries which are irrelevant to the targeted
industry. The use of threats in trade policy is common in many countries. Since it is well
realized that an implemented punitive tariff reduces welfare for both countries that are in dispute,
such a threat to induce a certain kind of voluntary import expansion (VIE) plays an important
role in trade policy as long as it is credible. Krishna and Morgan (1998) and Ethier and Hom
(1996) analyze the effect of a results-oriented trade policy in the context of VIES3) They show
that by making threats to a linked market, a market share target may be implemented with fairly
weak information and administrative requirements. According to their models, credible threats to
impose tariffs on a linked market achieve a market share target without its execution. To obtain
these results, they assume that the markets are linked, so that the threats in one market affect
another market through linked demand functions.

In reality, however, we have witnessed a lot of cases where such market share targets are
violated as well as satisfied.4) In this paper, adapting the model of Krishna and Morgan (1998),
we develop a simple model of tariffs on irrelevant industry to explain this reality. Our model
may possess a Nash equilibrium supporting a violation that the market share target is not met. To
derive this result, we introduce a new concept which links the targeted market and the irrelevant
market: lobbying of the irrelevant industry to the government against the targeted industry. In
most of countries, especially in developing countries, the governments try to increase the overall
value of exports by controlling the relative size of their exporting industries. In the process for
the government to adjust the relative trade volumes, it is natural that an industry would lobby to
its government when it expects losses caused not by its own behavior, but by an irrelevant
industry. Also, the government influenced by the one industry’s lobby would give some
disadvantages to another industry that caused problems, such as tax investigations and reducing

subsidies. Using these concepts of lobbying and penalty, we could make an indirect linkage

3) See also Nagaoka (1997) for a Bertrand competition model of VIE.

4) Refer to 2011 Special 301 Report by the Office of the US Trade Representative (2011) to figure out the frequency
and diversity of trade disputes between other countries and the US. Recently, one of distinguished cases is the
intellectual property dispute with China. See Ionascu and Zigic (2004).
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between the two irrelevant industries.

This paper is organized as follows. In Section 2, we characterize an extensive form game we
are studying. In Section 3, we find a Nash equilibrium for this game in which a market share
target may be violated or satisfied depending on market demands. In Section 4, we discuss the

implications of the model and provide concluding remarks.

IT. The Model

There are two countries, home(/) and foreign(/), and two industries A and B which are
irrelevant to each other.5) For example, it would be make sense that A denotes Korea, F the
United States, A automobile industry, and B cellular phone industry. Suppose that the industries
A and B exist only in country A. In market A, two firms, one from A and another from £,
compete a la Cournot while in market B, a A company enjoys monopoly power.®) The two
firms in industry A are assumed to be identical with constant marginal cost ¢.? The F
government has set a result-oriented trade policy in industry A, which implies a market share
target in the sense that the F' firm’s sales share should be at least « in market A. The F
government can make threats to impose tariffs 7 (> 0) on the exports of industry B firm of A
country if the market share target of A is not satisfied. The A government is assumed have no
policy tool corresponding to the threats.

The extensive form game we are considering can be described as follows: At the beginning,
the /' government announces the market share target level « and the tariff rates 7 which will be
imposed in case of target violation. Next, the two firms in market A compete a la Cournot and
the announced target is either met or not. If the target is met, then the game ends. If not,
however, the F' government imposes the announced tariffs 7 on industry B. Corresponding to the

tariff 7, the A monopolist in market B can lobby to the A government. Finally, the A

5) We use the term "industry” and "market” interchangeably as long as it may cause no confusion since we are
considering the markets or industries in only one country, ie., country A throughout this paper.

6) For a canonical model of Cournot competition, refer to, for example, Varian (1992) and Osborne and Rubinstein
(1994).

7) The assumption of identical firms are just for analytical convenience.
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government imposes an excise penalty ¢(7) to the A firm of industry A.
To simplify the analysis, if the market share target is not met, then the A monopolist is
assumed to be able to spend enough money in lobbying to ensure that the government penalty

¢(7) makes the A firm of industry A worse off than when the target is met.8)

Il. Equilibrium Analysis

Let 2’ denote the quantity supplied by the country j firm in the market A, for j= H, F.
Assume that the inverse demand function faced by the A industry firms can be expressed by

p=pla”+z").
Notice that the demand function stays the same no matter whether the tariff is imposed or not
unlikely as in Krishna and Morgan (1998).

As the next step, consider the profit functions of A industry firms. First, the #' firm’s profit
function is independent of the imposition of tariff since the tariff is imposed on the irrelevant
industry B. Thus the profit function of # firm in market A is

WF(IH,.Z'F): [p(acH—i— J:F)— c] 2t (1
However, the A firm’s profit function depends on the imposition of tariff since if tariff is
imposed on industry B, then the A government may penalize it corresponding to the lobby of B
industry firm. If the imposition of tariff reduces the profit of B industry firm over the lobby

costs, then B industry firm would lobby the government. Suppose for a while that it is the case.

Thus, the composite profit function of A firm in market A is given by
WH(IH,.Z'F) = [p(acH—i— J:F) — c] 7

o0

when no tariff is imposed, while it is given by
w(@?,a") = [pa”+2") = c—o(r)] 2"
when tariff is imposed on industry B. We assume that these profit functions are concave and that

due to ¢(r)> 0, for a given 27,

8) The meanings of this assumption are discussed in Section 4 in detail.
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. 1l—« Va
[p(:r:H+xF)— c]xH if 27 < x
o (2" )= @ (4)

[pa+27)— c— ()] 2" i gl s AT

Figure 1(a) depicts 7" (z”,2%"), and Figure 1(b)-(d) show the possible cases of 7 (z, z%)

for a given 2*. Note that by inequality (2), 77 (2 ,2%) is above n(z",z*) and the peak

point of 77 (x¥,2") is to the right of that of 77 (z” 2").9
Since the two firms in market A are under Cournot competition, consider the best response of
each firm given the other firm’s choice. To begin, for each x, the F firm’s best response
function o’ (z) is
o (%)= argmax_r (2 27). 5)

To find the A firm’s best response function o ("), consider Figure 1(b)-(d), which depicts
2( ) for possible cases as the bold curves. Let o (z%")

the composite profit functions 7 (2%, z .

denote the best response of A firm against x’° when no tariff is imposed. Analogously, let

o (2") denote the best response when tariff is imposed. That is,

H

H _F
o )

o (mF): argmax wf(w , X

’

Uf(mF)Z argmax s Wf(mH,wF).

Define implicitly 2" and 7" respectively as the (unique) solutions!®) of

Then, it follows that

Proposition 3.1: The best response function of A firm in market A4 is

H H
T o

2 o
9) To see this, consider F*—H: &(1)>0. Thus, if zis such that ol =0, that is, at the peak point of
T T

671'5
7 (2" ), then Wi <0, that is, the slope of 77 (z”,2") should be negative.
X

10) We assume that these solutions are unique. If p= p(z+27) is linear, this assumption holds.
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Proof: Using Figure 1(b)-(d), it suffices to consider the three cases that are distinguishable

depending in the relative size of 2.

)= ol(

)

() 27 < 2’ In this case, it is obvious that o (z x

N ~F . 11—« .
i) = < 2 <z In this case, Wf(af(xF),xF) < Wf(TxF,mF). Thus, it follows

that o (%) = 1=a 27

(67

7 . 1—
(i) =" <z’: In this case, 7rH<oH(a:F),xF)>WH(Taa:F,xF). Thus, we have

T T [

)= a(

= o (z"). QED.

In market A, we can define the Cournot-Nash equilibrium as the solution of simultaneous
equations (5) and (6). Figure 2 shows the equilibrium for the three possible cases depending on
the A government’s penalty ¢ (7). From Figure 2, it is clear that there always exists at least one
oure strategy Cournot-Nash equilibrium. For a given level of market share target «, there could
be a unique equilibrium as in Figures 2(a) or Figure 2(c), while multiple equilibria as in Figure
2(b).

IV. Discussion and Concluding Remarks

According to equation (2), the difference between the profit functions without tariff and with

H

tariff is ¢ (r)2” for ¥ given. If ¢(r) is large enough that ¢(7)x increases highly as z”,

then the difference between z' and =  is also large enough that such a Cournot-Nash

equilibrium as in Figure 2(c) would exist. If ¢(7) is not large enough, however, then those
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equilibria as in Figure 2(a) or 2(b) would be prevailing.

From the perspective of country # which influences ¢(7) by means of the tariff rate 7, it is
desirable to maintain the equilibrium like £, (or £;) rather than £) (or £,). Thus, assuming
that the penalty level function ¢(7) is increasing, country F should impose large tariff rate
enough to guarantee the equilibrium like £,. Of course, in this situation, such a trade policy is
just a reliable threat since in the equilibrium such a threat is not implemented as a result.

This result explains, for example, why the trade disputes between the United States and other
countries usually end up with compromises under the heavy threats by the United States. Facing
the jeopardy of losses in domestic industry, the US government or congress has frequently
announced the tariff retaliations or punitive sanctions against the industry in dispute as well as the
linked or even irrelevant industries. Those countries under such threats want to control the
disputed industry to avoid the more severe retaliations that would have hurt their major exporting
industries had the demand of the US government not be satisfied.

In practice, it is observed from time to time that such a threat is implemented when the
inter-industry control has failed. The present model is also providing the explanations for those
cases. On the one hand, the threat of the US might not be as credible as expected. Recall that
the threat should be a credible commitment. On the other hand, it happens that the threat is not
that serious so that it would have a limited impact on the disputed market. This situation is
consistent with the case as in Figure 2(a). Even though a high tariff rate is expected, its impact
could be ignorable regarding to the disputed industry.

Recently, a lot of bilateral agreements have been enacted in international trade, especially, as a
result of FTA. It is usual for the bargaining countries of an FTA to persist some retaliation
methods once a trade dispute is initiated. Our model could easily be applied to the case of FTA

case of trade dispute.
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