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Abstract

We examine how the protection-seeking effort of an import-competing industry, in the form of an antidumping
petition, is affected by the foreign firm’s FDI opportunity. In equilibrium, the protection-seeking effort is either
blockading, deterring, or accommodating FDI. When FDI is deterred, the protection-seeking effort decreases as the
antidumping duty increases, and the foreign firm can benefit from an increase in the duty. Therefore, when the future
duty depends on current exports, the foreign firm may increase its exports in order to dampen protection seeking.
Namely, antidumping policy can induce more “dumping” when the foreign firm has an FDI opportunity.

Keywords: Antidumping petition, Tariff-jumping, Foreign direct investment, Strategic exports, Endogenous
protection

1. Introduction

When a tariff is imposed by an importing country, foreign exporting firms may want to make foreign direct
investment (FDI) in order to avoid the tariff. This argument, called “tariff-jumping”, is one of the traditional
explanations for FDI. In recent decades, various studies, such as Brander and Spencer (1987), Smith (1987), Motta
(1992), Haaland and Wooton (1998) and Belderbos et al. (2004), have elaborated the theory of tariff-jumping FDI in
the framework of oligopoly, focusing on how the FDI of foreign firms is related with the supply of protection by the
government of an importing country. On the other hand, there is another line of researches studying how the demand
for protection is related with FDI. An example is the theory of quid pro quo investment, such as Bhagwati et al.
(1987), Wong (1989), and Grossman and Helpman (1996). More recent papers such as Konishi, Saggi, and Weber
(1999) and Kayalicaz and Lahiri (2007) consider the effect of FDI on the political contributions of the firms to
influence trade policy.

This paper is going to follow the latter line, focusing on how the demand for protection is affected by FDI
opportunity of foreign firms. The bottom line of the idea of this paper is the one pointed out by Ellingsen and
Warneryd (1999): import-competing firms do not want the maximal level of a tariff when foreign firms can make
FDL. In their paper, Ellingsen and Warneryd assume that the government of an importing country is fully captured by
the import-competing industry, so that the government sets a tariff to maximize the profit of the industry. In other
words, the industry can costlessly demand the level of protection they want. On the other hand, in this paper we
explicitly take account of the cost of protection seeking. Specifically, we model that protection seeking takes the
form of a petition for antidumping duty. Thus, the main question we ask is as follows: How does FDI opportunity of
foreign firms influence the demand for protection by an import-competing industry, when the demand for protection
is in the form of an antidumping petition?

In the U.S., when a petition for antidumping duty is filed, investigations are conducted by the International Trade
Commission (ITC) and the Department of Commerce (DOC). The ITC determines whether the import-competing
industry is materially injured by the imports from foreign countries, while the DOC determines whether there is
dumping, and if there is, the size of dumping margin, by observing the prices in the U.S. and in the foreign countries.
In the antidumping procedure, there are three important observations that are relevant to our analysis. First, since the
duty (or the tariff (Note 1)) is determined by technical calculations conducted by the DOC, an import-competing
industry (the one who files a petition) typically has little influence on the determination of the duty when it files a
petition. In fact, some empirical studies reported that the size of the duties determined by the DOC is not very much
influenced by political pressure, while injury determinations by the ITC are more subjective, and more susceptible to
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political pressure than dumping determinations by the DOC. (Note 2) Second, the DOC’s existence-of-dumping test
is easier to pass than the ITC’s injury test. Finger and Murry (1993) reported that only 10% of the petitions have
reached negative determination of the existence of dumping, while 49% has resulted in negative determination of
material injury. Thus, whether the duty is imposed or not largely depends on injury determinations by the ITC. Third,
a typical antidumping investigation takes 280 to 420 days to reach final determination.

From these three observations, the following three crucial assumptions are made in the paper. First, the size of the
duty is dependent on the quantity exported by foreign firms in a period before a petition is filed, but independent of
the protection-seeking effort made by the import-competing industry. This assumption comes from the fact that the
DOC calculates the dumping margin by observing the market outcomes prior to the petition. The more exports mean
the more dumping (i.e., the lower price in the importing county), thus the higher the duty. Also, this assumption
reflects that the import-competing industry has little political influence on the determination of the duty when it files
a petition.

The second assumption is that the import-competing industry chooses how much to spend for a petition, and that the
spending for a petition affects the probability of duty enforcement. Rationales of this assumption are that whether the
duty is imposed or not largely depends on the ITC’s injury determination, and that the ITC’s injury determination is
more susceptible to the political pressure than the DOC’s dumping determination. We assume that, the more the
import-competing industry spends for a petition, the more convincing it can make the petition, and the more likely
the duty will be imposed. In other words, protection-seeking effort of the import-competing industry is directed to
increase the probability of protection.

Third, we assume that foreign exporting firms choose to make FDI after the import-competing industry filing an
antidumping petition, but before whether the antidumping duty is actually imposed or not is determined. In other
words, the foreign firms have an opportunity to make anticipatory tariff-jumping FDI. Rationales that the foreign
firms are engaged in anticipatory tariff-jumping FDI are that it may take a quite long time to build subsidiary plants
and that the foreign firms may lose profit if they do not have plants when the duty is actually imposed. Also, this
assumption is made in order to incorporate the observation that the time length of an antidumping investigation is
long enough for the foreign firms to make FDI.

From this setting of the model, we derive several interesting results. The first finding of the paper is that the level of
protection-seeking effort is either blockading FDI, deterring FDI, or accommodating FDI, depending on the
parameter values. In general, FDI is blockaded (deterred) when the foreign firms’ gain from investment is small
(large) relative to the cost of investment, and the import-competing industry’s gain from protection seeking is small
(large) relative to the cost of the protection seeking. A numerical analysis shows that accommodation of FDI occurs
only in a very limited range of parameter values. This suggests that the actual anticipatory tariff-jumping FDI may
not be observed very often under antidumping protection. This finding is consistent with the empirical study of
Blonigen (2002), which found that not many firms subject to the U.S. antidumping duties made tariff-jumping FDI.

The second result of the paper is in terms of comparative statics for the protection-seeking effort. We found that,
when deterring FDI is optimal, the protection-seeking effort is decreasing in the tariff. The reason is as follows. An
increase in the tariff makes the foreign firm engaged in FDI at the smaller level of protection probability. Knowing
this, the import-competing firm, whose profit is decreased when the foreign firm makes FDI, will lower its
protection-seeking effort and thus lower the probability of protection, in order to keep the foreign firm from making
FDI. An important implication of this finding is that the foreign firm can benefit from an increase in the tariff,
through a decrease in the probability of protection. In turn, this implication leads to a strategic behavior of the
foreign firm in a period prior to the protection-seeking stage, since the tariff depends on how much the foreign firm
exported in a period before the protection-seeking stage.

An idea that the level of protection may depend on the market outcome in a period before protection enforcement is
first examined by Bhagwati and Srinivasan (1976), and developed by Fischer (1992) and Reitzes (1993), among
others. They derived the results that foreign firms strategically decrease exports in order to lower the level of
protection in future. On the other hand, Anderson (1992, 1993) pointed out a possibility that foreign firms may
strategically increase exports when facing future protection.

Different from these papers, in our model, we show that the strategic response of the foreign firm facing future
protection is not uniform. On one hand, when the optimal protection-seeking effort chosen by the import-competing
firm is to blockade FDI, the foreign firm strategically decreases its exports in order to lower the tariff. This is a result
obtained in most of endogenous protection literature. On the other hand, when the import-competing firm is going to
deter FDI, the foreign firm strategically increases its exports in order to discourage protection seeking. This is rather
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a new result. Having an FDI opportunity after the protection seeking of the import-competing firm, the foreign firm
can dampen the demand for protection by increasing the future tariff.

Blonigen and Ohno (1998) presented the similar results to ours. They showed that there is an equilibrium in which
one firm whose cost of FDI is low strategically increases its current exports and the other firm whose cost of FDI is
high strategically decreases its current exports, when they face future protection. Despite the similarity of the results,
however, empirical implications are quite different between Blonigen-Ohno’s model and ours. The result of
Blonigen-Ohno implies that when some firms strategically increase their exports, there must be other firms which
decrease their exports, and that the increase in the exports must be followed by actual investment. Contrary, in our
model all exporting firms may be engaged in a strategic increase in exports. In addition, our model predicts that the
strategic increases in exports may not be followed by actual investment, since it is the existence of investment
opportunity, not necessarily actual investment, that affects the protection-seeking effort of the import-competing firm.
In our setting, the strategic purpose of the foreign firm to increase its exports is to make the threat of investment
more credible.

The rest of the paper is organized as follows. In section 2, we describe the outline of the model. In section 3, the
model is solved and the results are presented. Then section 4 gives brief concluding remarks.

2. Description of the Model

We consider a simple international Cournot duopoly. There are two firms, one in the home country and the other in
the foreign country. We call them the home firm and the foreign firm respectively. It is assumed that the market in the
foreign country is completely protected, thus the competition between the home firm and the foreign firm takes place
only in the home country.

The inverse demand function in the home country is given by p(g,+qy, with p'<0. The variable g, denotes the
quantity sold by the home firm and g denotes the quantity sold by the foreign firm. If the foreign firm does not
invest in the home country, g is provided only from exports. If the foreign firm makes FDI, then it can produce at its
subsidiary in the home country, so g, can be provided from the subsidiary as well as from exports. The foreign firm’s
exports are subject to the per unit tariff, ¢, if the protection is imposed in the home country, while the subsidiary
production is not subject to the tariff.

For analytical simplicity, we assume that the firms have constant marginal cost of production. Let ¢, denote the
marginal cost of the home firm, ¢, the marginal cost of the foreign firm’s production in the foreign country (possibly
including the cost of transportation), and ¢, the marginal cost of the foreign firm’s production at the subsidiary. In
order to focus on the role of FDI as tariff jumping, we assume that c,<c,<c/+t, where t is the prohibitive tariff.
Namely, the foreign firm has no incentive to invest if there is no tariff, but it prefers to produce at the subsidiary if
the tariff is high enough. Because of the assumption of constant marginal costs, the foreign firm supplies ¢, only from
exports (and no subsidiary production) if c+<c,, and it supplies g, only from the subsidiary (and no exports) if
¢rtt>c, and if it has set up the subsidiary.

Now, let us describe the timing of the game. At stage 0, the home firm and the foreign firm are engaged in Cournot
competition in the home country, without any protection policy and without any subsidiary production. However, the
tariff that may be imposed in the later stage is determined as a function of the exports by the foreign firm in stage 0.
Then, at stage 1, given the size of the tariff, the home firm decides how much to spend for a petition for antidumping
duty. The more the home firm spends its resources for the petition, the higher the probability of protection will be.
The probability of protection is denoted by 6. At stage 2, after observing the protection seeking of the home firm, the
foreign firm decides whether to make FDI before the uncertainty about the protection is resolved. The uncertainty
about the protection is resolved after stage 2 (and before stage 3). At stage 3, the home firm and the foreign firm
again play the Cournot game in the home country.

3. Solving the Model
3.1 Stage 3. Cournot Competition
With probability 1—0, the tariff is not imposed. In this case, the home firm chooses g, to maximize its profit m;(¢;.q,):

T (qh, 46) = P(An + 4P)dn — Chh, M
and the foreign firm chooses ¢,to maximize its profit 7/(gs.q)):

¢(qn, de) = p(dn + 4)ds — Ceqy-
We assume that the demand function is “not too convex” so that the profit of each firm is concave in its own quantity
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and that the marginal revenue is decreasing in the quantities of other firms (i.e., the quantities are strategic
substitutes). This assumption guarantees the existence of the unique equilibrium. We use 7,*(c;) and 7/*(c;) to denote
the equilibrium profits. (Note 3)

With probability 6, the tariff ¢ is imposed on exports of the foreign firm. The profit function of the home firm is the
same as (1). On the other hand, the profit function of the foreign firm is

p(an +apqr — ¢sqr
if it has a subsidiary and if c¢/+t>c,, and

p(an +9p)qf — (c¢ + g

if it does not have a subsidiary or if ¢/t#<c,. The equilibrium profits are denoted by =, *(c/+f) and z/*(c/+) if the
foreign firm exports, and denoted by 7,*(c,) and 7/*(c;) if the foreign firm uses its subsidiary.

The assumptions of the strategic substitutes and the concavity of the objective function give the standard
comparative statics results: z,* is increasing and z/* is decreasing in the marginal cost of the foreign firm.

3.2 Stage 2: FDI Decision of the Foreign Firm

At stage 2, given the probability of protection, 6, the foreign firm decides whether to make FDI or not. There are
three cases. First, if the foreign firm makes FDI and if ¢/+>c;, its expected profit is

omi(co) + (1 - O)mi(c) — k,
where k>0 is a fixed cost of FDI. Second, if the foreign firm makes FDI and if ¢/+#<c,, its expected profit is given by
Bm(ce+t) + (1 — 0)mi(cp) — k.
Third, if it does not make FDI, its expected profit is
Oms(ce +t) + (1 — 0)mz(cp).

Obviously, the foreign firm does not make FDI when the tariff is small enough that c/+7<c,. When c/+£>c,, however,
the foreign firm will make FDI for the anticipatory tariff-jumping purpose if the gain of FDI is larger than the cost of
FDI. That is, the foreign firm will make FDI if O[z*(c,)—n/*(c/H)]>k. Now, define as 0 the cut-off level of

probability above which the foreign firm will make FDI. Namely,
O = o @)
me(cs)—me(ce+t)
if ¢/tt>c,. The cut-off probability is increasing in & and c;, and decreasing in . For convenience, let 0=1 if c/+1<c;.
Then, the foreign firm’s FDI decision is described as follows: it will make FDI if >6;, and will not make FDI if 6<6,.

(Note 4)
3.3 Stage 1: A Petition for Protection

At stage 1, given the size of the tariff, the home firm decides how much to spend for a petition for protection. As we
stated earlier, we assume that the probability of protection at stage 3 depends solely on the spending for a petition,
and the probability is an increasing function of the spending. Thus, we can model that the home firm is effectively
choosing the probability of protection to maximize its expected profit, with the cost function Z(8). That is, Z(6)
measures the amount of resources spent for obtaining the probability of protection #. We assume that Z(6) is
increasing and strictly convex, reflecting diminishing marginal returns for the protection-seeking effort. Also, we
assume that Z(0)=0.

Because of the FDI opportunity of the foreign firm, the expected profit of the home firm, as a function of 4, may
consist of two parts. For 6<6,, the foreign firm will not make FDI, thus the expected profit of the home firm is given

by

IM;,(8) = Omj, (cr + ) + (1 — 8)my (cp) — Z(6). 3)
On the other hand, for 6>6,, the foreign firm will make FDI, thus the expected profit of the home firm is given by
M{(0) = 6my(cs) + (1 — 8)my,(cp) — Z(6). “4)

Let 6, and 6, denote the probability that maximize (3) and (4) respectively. That is, 0, satisfies the first-order
condition (Note 5)

(e + £) — i (cp) — Z2'(6) = 0, &)

and 6, satisfies the first-order condition
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mp (cs) — 1 (cp) — Z'(65) = 0.
Then, the optimal probability of protection chosen by the home firm, denoted by 6%*, is given as follows:

0, if 8, < 0,
0* =40, iffs <0, <0, orifd, < 0BandIl}(0,) =I5 (6,), (6)
B if 8, < 85 and I}, (8,) < I5(8y).

Although this may look complicated, the intuition explained below is quite straightforward.

First, consider 6,=1. In this case, (4) is irrelevant for the home firm choosing 8, since the foreign firm will never
make FDI. Therefore, the home firm chooses 6,.

Now, consider ¢,<1. Notice that ;<1 implies c/+r>c,, which in turn implies z,*(c/+t)>m,*(c,). Thus, I1,/(0) is larger
than IT,°(0). Since the foreign firm will make FDI if 8>0,, at 6, the expected profit of the home firm jumps down
from I1,/(0,) to II,°(8,). However, as long as 6, is larger than 6, the FDI opportunity of the foreign firm does not
matter to the home firm, since choosing 6, does not induce the foreign firm to make FDI. That is, FDI of the foreign
firm is “blockaded” in this case: the home firm chooses the probability of protection as if the foreign firm had no FDI
opportunity, and at the chosen probability, the foreign firm will not make FDI.

If 6>6,, however, the FDI opportunity of the foreign firm matters to the protection-seeking decision of the home firm.
Were the home firm to choose 6, the foreign firm would make FDI, thus ¢, would be no longer optimal. So, instead
of 6,, the home firm should choose the probability that “deters” the foreign firm from making FDI. Indeed, when
0,<6,<6,, the optimal probability for the home firm is 6, the one that is just short of inducing FDI.

Finally, if 6, is smaller than 6, the home firm may want to allow, or “accommodate”, the foreign firm to make FDI.
FDI is still deterred if IT,'(6,)>I1,’(6,), that is, the expected profit of deterring FDI is larger than the expected profit of
accommodating FDI. On the other hand, FDI is accommodated if TT;(6,)< IT,’(0,).

Here, one notable feature of the optimal choice of 8 is that the home firm may find it optimal to deter FDI. If the
foreign firm had no FDI opportunity, the home firm would choose §,. However, because of the FDI opportunity of
the foreign firm, the home firm may choose 6, which is less than 6,. In this sense, we claim that the mere existence
of FDI opportunity, not actual investment, can curb the protection-seeking effort of the home firm.

We can now characterize 6* in terms of 7. From the definition of 6, (see equation (5)), it can be shown that 6, is
increasing in ¢, and that =0 when =0. On the other hand, from the definition of ;, (see equation (2)), it is seen that
0y is decreasing in ¢, and that 6;=1 when /=0. Therefore, when ¢ is small, ,<6; holds, thus the optimal choice of 8 is 6,
Then, as ¢ rises, eventually 6, falls below 6,. Let t denote ¢ such that 8(t)=0,(t). At t, the optimal choice of the
probability of protection is switched from 0, to 6, and for £, the optimal choice is given by ;. Finally, as ¢ becomes
large, 6, falls below 6, (note that 6 is constant in 7). Then, the home firm may choose 6, instead of ;. Whether 6; is
chosen depends on the comparison of IT,'(6;) and IT,°(6;). Thus, even when ¢ is so large that ¢, is smaller than 6,, 0,
may not be chosen. We will see this in detail later.

In sum, when ¢ is small, the optimal protection-seeking effort chosen by the home firm is to blockade FDI, and
protection-seeking effort increases as the tariff rises. This is because a rise in ¢ increases the gain from protection. As
¢t increases, however, the optimal protection seeking changes from blockading FDI to deterring FDI, and the
protection-seeking effort becomes decreasing in the tariff. This is because, as ¢ rises, the foreign firm is going to
make FDI at a smaller probability. To keep the foreign firm from making FDI, the home firm has to lower its
protection-seeking effort.

Given the optimal level of protection probability presented above, we can now examine the expected profit of the
foreign firm. Letting TI§(0) = Omf(ce+t) + (1 — 0)7i(c) and TMF(O) = Omi(cs) + (1 — O)mf(c) —k , in
Proposition 1 we present the comparative statics for the expected profit of the foreign firm with respect to ¢.

Proposition 1 The expected profit of the foreign firm is decreasing in £ when 8*=6,, increasing in ¢ when 68*=6,, and
constant in t when 6*=6,.

Proof. When §*=6,, the derivative of the expected profit of the foreign firm with respect to ¢ is given by

dIif(e,) omi(ce+1t) 06, , .
T 0; ot ~ s (ce) — (e +1)] < 0.

When 6*=6,, the derivative of the expected profit of the foreign firm with respect to ¢ is given by
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dH%(Gk) -0 a‘ITF(Cf + t) _ aek

T k ——[m(c)) — mp(cr + )] = By

ome(ce+0) g (cp) — (e + )
1- .
ot ot

ot m;(cs) — mp(cp+t)

This is positive because m/*(c)>m*(c,)>m/*(c/Hf) when *=0,. When 6*=0,, the expected profit of the foreign firm is
constant in ¢ since 6, is constant in 7.

A rise in the tariff affects the expected profit of the foreign firm in two ways: the first effect is through the ex-post
profit when the tariff is actually imposed, and the second effect is through the probability of protection. The first
effect is always negative since a rise in the tariff lowers the ex-post profit. When FDI is blockaded (6*=6,), the
second effect is negative too, since a rise in the tariff encourages the protection seeking of the home firm, which
increases the likelihood of protection and thus lowers the expected profit of the foreign firm. Since both the first
effect and the second effect are negative, the foreign firm is hurt by an increase in the tariff.

On the other hand, when FDI is deterred, the second effect is positive, because a rise in the tariff discourages the
protection seeking of the home firm, which decreases the likelihood of protection and thus increases the expected
profit of the foreign firm. So, the second effect works in the opposite direction to the first effect. Proposition 1
reveals that the second effect always outweighs the first effect, hence the foreign firm benefits from an increase in
the tariff.

Next, let us turn to the comparative statics for the expected profit of the home firm. When the optimal choice of the
probability is 8, or 6;, the comparative statics are simple. First, when 8*=6, the expected profit of the home firm is
increasing in ¢, because dHh’(H,)/dt:Q,[am,*(cf+t)/8t]>0 by the envelope theorem. Second, when 6*=6,, the expected
profit of the home firm is independent of ¢, thus a change in ¢ does not affect the profit. However, when 6*=6,,
whether the expected profit is increasing or decreasing in ¢ is not determinate, because

dITj, (85 Imp(crtt) | 00k [« . ,
b = 0y S 4 S (cp + £) — 1w (cp) — 2/ (B3] 2 0. ()
The first term of equation (7) is positive, but the second term of equation (7) is negative since 06,/0t<0 and
mp*(crtt)—my*(c)—Z'(61)>0. (Note 6) Thus, the expected profit of the home firm can be decreasing in ¢ for some range
of te (£0).

Having found this result, we would like to know under what conditions the expected profit of the home firm is
decreasing in £. To simplify the analysis, suppose that the demand curve is linear, p=a—b(q,+q,), and that the cost
function of the protection-seeking effort is quadratic, Z(6)=(z6?)/2 (thus Z'()=z6). Then, whether the expected profit
of the home firm is increasing in ¢ for the whole range of t € [0,t] is characterized in terms of ¢, &, and z. In
addition, this characterization is useful to see under what conditions 6, is chosen. Proposition 2 below presents the
results. Also, see Figure 1 and Figure 2.

Proposition 2 Suppose that the demand curve is linear and the cost function of the protection-seeking effort is
quadratic. Then,

1). for any given cg € (cy, ¢f + 1), there exists the corresponding value of zk, denoted by (zk);, above which the
expected profit of the home firm is increasing in ¢ for the whole range of t € [0, t]. If zk>(zk),, the home firm never
chooses 6;;

2). for any given cg € (cy, ¢¢ + t), there exists the corresponding value of zk, denoted by (zk),, below which the home
firm chooses 6, for some t > .

Proof. See Appendix 1.
<Insert Figure 1 and Figure 2 Here>

Proposition 2-1 says that the home firm always gains from an increase in the tariff if z and/or £ is large enough. This
is understood by looking at equation (8) below, which is the same as equation (7), but in equation (8) we utilize the
assumption of the quadratic cost function of protection seeking.

dig(8) 0 amy (cett) | 00y
= k + —_
dt at at

96y zk
ot mp(cs)-m(ce+t)’

[mh (cp + 0) — 1 (cp)] — ®)

A rise in the tariff affects the expected profit of the home firm in three ways. First, a rise in the tariff increases the
ex-post profit (the first term in equation (8)). Second, the expected benefit of protection decreases due to the increase
in the tariff, since 6, is decreasing in ¢ (the second term in equation (8)). Third, however, the decrease in 6, helps the
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home firm, since the cost of obtaining 6, falls as 6 decreases (the third term in equation (8)). The size of zk affects
only the third term. The larger the zk is, the larger the marginal cost of protection seeking, thus the more the home
firm can save by a decrease in 6. Therefore, equation (8) is likely to be positive when zk is large. Proposition 2-1
also says that ; cannot be optimal if zk is large enough. This is simply because the expected profit of
accommodating FDI is always less than the expected profit of deterring FDI when the latter is increasing in ¢.

Consequently, for the home firm to choose FDI accommodation as the optimal choice, zk must be small enough that
I1,(6,) is decreasing in some t > &, so that IT,(6;) falls below IT,;’(6,). This is what Proposition 2-2 says. Its intuition
is as follows. When the fixed cost of FDI is small, the probability of protection to deter FDI is small, thus deterring
FDI becomes less preferable than accommodating FDI. When the marginal cost of protection seeking is small, the
probability of protection to accommodate FDI is large, thus accommodating FDI becomes more preferable than
deterring FDI.

In Figure 1, we numerically evaluate (zk), and (zk), for the case where the demand curve is p=1—g,—q; and the
marginal costs of production are ¢,=c/~0. In the diagram, we also show (zk), curve as a reference. In the region above
(zk)o (denoted as Region 0), the optimal choice of the probability is always blockading FDI (for derivation of (zk)o,
see Appendix 2), thus the expected profit of the home firm is increasing in the whole range of . In Region 1, the area
below (zk), and above (zk);, the optimal choice of the protection probability is blockading FDI for small ¢ and
deterring FDI for large ¢. FDI is never accommodated no matter how ¢ is large. In this region, the expected profit of
the home firm is increasing in the whole range of 7. In Region 2, the area below (zk), and above (zk),, the optimal
choice of the protection is still blockading or deterring FDI, but the expected profit of the home firm is decreasing for
some range of  when FDI is deterred. Finally, in region 3, the area below (zk),, the expected profit of the home firm
is decreasing in some ¢ when FDI is deterred, and accommodation of FDI occurs when ¢ is large enough. Figure 2
shows how the shapes of II,/(6;) curves are different in each region of the parameter space given in Figure 1.

Figure 1 demonstrates that FDI accommodation occurs only in a limited area of the parameter space, suggesting that
the foreign firm does not make antidumping-duty-jumping FDI very often. This result is consistent with the
empirical study of Blonigen (2002), which found that not many firms subject to the U.S. antidumping duties made
tariff-jumping FDI.

3.4 Stage 0: Cournot Competition

At stage 0, the home firm and the foreign firm play a Cournot game in the home country, without any protection of
the home market and without any subsidiary production by the foreign firm. However, the tariff that may be imposed
at stage 3 is an increasing function of the exports of the foreign firm at stage 0: i.e., t=#(qyo) with #'(g0)>0, where g,
denotes the exports of the foreign firm at stage 0. As we have explained in the introduction, this assumption comes
from the idea that the more exports by the foreign firm lower the price in the home market, and thus are considered
as more dumping, resulting in the higher antidumping duty. This endogenous determination of protection gives the
foreign firm an incentive to strategically change its exports.

Here, it should be noted that this way of endogenizing antidumping duty is quite incomplete, since the size of
antidumping duty can be influenced not only by the exports of the foreign firm, but also by the sales of the home
firm and by the price in local market of the foreign firm. Therefore, the foreign firm may have a strategic incentive to
change not only its exports but also its behavior in its local market, or the home firm may have a strategic incentive
to change its sales in the home market. However, such a more complete modeling of antidumping duty will make our
analysis complicated, and is likely to obscure our main point on the strategic response of the foreign firm in its
exports. Therefore, we use the simple modeling of antidumping duty described above. Here, we concentrate on the
case of Region 1 in Figure 1: i.e., the expected profit of the home firm is ever increasing in ¢, and FDI
accommodation does not occur for any ¢. This is because looking at the case of FDI accommodation is not very
interesting, as the profit of the foreign firm is constant in # when FDI is accommodated.

Now, let us examine the strategy of each firm in stage 0. Since the home firm’s quantity sold at stage 0 has no
intertemporal effect, it simply chooses the quantity of stage 0 to maximize the static profit, 7,(¢,,q,) (hereafter, we do
not use the time subscripts on g, and ¢, since the quantity variables we see in this subsection are those of stage 0.
Also, we use the notation () and 7(-) to denote the profit of stage 0, and z,*(-) and z/*(*) to denote the profit of
stage 3). The reaction function of the home firm at stage 0, denoted by r,(g,), is implicitly defined by
om(riqy)-q,)/09,=0.

On the other hand, the exports of the foreign firm at stage 0 affect the tariff in stage 3. The foreign firm thus chooses
its exports to maximize the intertemporal profit. When FDI is going to be blockaded, the intertemporal profit of the
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foreign firm is given by

Ve(@n, 4r) = (qn, dr) + 8{B(t(aN) T (cr + t(ap) + [1 — 8 (t(ap))Imi (cp)},
where 8 € (0,1) is a discount factor. Let r/(g;) denote the reaction function of the foreign firm in the case of FDI
blockade. The first-order condition of V(g;,q;) defines 7/ as follows:

el (o) “HE D) 2Dy — i o+ 60 e = ©

0Qf at at

We impose a regularity assumption on Vi(qs.q,) that 6°Vi(qi.q.)/0q7<0*Vqn.q,)/0q,0q,<0. This assumption guarantees
that slope of the reaction function r/(g;) is negative and less than 1 in absolute value, as it is so in the standard
Cournot model.

When FDI is going to be deterred, the intertemporal profit of the foreign firm is given by
Vi(an, ar) = me(qn, qp) + {0k (t(ap) i (ce + t(ap)) + [1 — By (t(ap) s (cp)l-

Let r/‘(qh) denote the reaction function of the foreign firm in the case of FDI deterrence. The first-order condition of
Vidgn.qy) defines r/‘ as follows:

omg(anrf) n Saek(t(rlf»

LTS at [T[; (cs) — 'IT; (cf)]t’(r}‘) =0. (10)

We impose a similar regularity assumption on Vi(gs.qy) in order to guarantee that the slope of ;ffk(qh) is negative and
less than 1 in absolute value.

As a reference, consider the reaction function of the foreign firm when the future tariff is independent of g, Let r(q,)
denote such a reaction function. Since the future profit becomes independent of g in this case, the reaction function
r{qy) is defined simply by the first-order condition of a static Cournot game: 0m/(q,,r7) /0g~0.

By inspection, one can see that the second term on the left-hand side of equation (9) is negative, while the second
term on the left-hand side of equation (10) is positive. Since the intertemporal profit function is concave, it is readily
derived that rf(qh)<rj(q,,)<rfk(qh): on one hand, if the home firm is going to blockade FDI, then the foreign firm has an
incentive to decrease its exports below the static best-reaction level; on the other hand, if the home firm is going to
deter FDI, the foreign firm has an incentive to increase its exports above the static best-reaction level.

Those two different incentives to deviate from the static reaction function give the following two possible equilibria
(See Figure 3). One equilibrium occurs at the intersection of 7,(qy) and r/(g5), denoted by (g4, gf). In this equilibrium,
the quantity of the foreign firm’s exports is smaller than the static equilibrium quantity. Facing the future protection,
the foreign firm strategically reduces its exports, so as to lower the future tariff and lower the protection seeking of
the home firm. The other equilibrium occurs at the intersection of r,(qy) and rfk(qh), denoted by (qhk,qfk). In this
equilibrium, the quantity of the exports is larger than the static equilibrium quantity. Facing the future protection, the
foreign firm strategically increases its exports to raise the future tariff. By raising the future tariff, the foreign firm
can make itself ready to make FDI at a smaller level of protection probability. Then, the home firm, which wants to
deter FDI, will lower its protection seeking. Proposition 3 below formally gives under what conditions each
equilibrium occurs. Also, see Figure 3.

<Insert Figure 3 Here>

Proposition 3 Let J, be the value of g, such that the foreign firm is indifferent between exporting r/(g;) and
exporting r;(q;). That is, Vi(qs 1/(qi)=Vi(dn 1/(a).

1). If §, < qf, then (q%,qb) is the unique equilibrium.

2).If @, > qt, then (qX,qX) is the unique equilibrium.

3). If ¥ <, < g}, then both (qt,qb) and (q¥,q¥) are the equilibria.

Proof. Since the slopes of the reaction functions are negative and less than 1 in absolute value, and since 7/(g)<
rfk(qh), it is seen that qhk is less than ¢;". Then, it suffices to show that the reaction function of the foreign firm is given
by r{(qs) when qy > §p, and it is given by 7/(g,) when qy < @y. Differentiating Vg, /(g1))— Vg 7/(gs)) With
respect to g,

d[Vi(dn rf(qn)) = Vie(an, ¥ (qn))] _ 0me(an, rt(an)) _ Ome(an, rf(qn))
dqp 0qn dqn
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by the envelope theorem. This is positive since &*7(g,q)/0¢,0¢,<0 and r#(g)< rfk(qh). Thus, the larger g, is, the more
profitable for the foreign firm to choose /(g;) rather than ;ffk(q;,). Hence, the reaction function of the foreign firm is
given by r/(g,) when gy, = @y, and given by r/‘(qh) when qy < §y, as claimed.

Proposition 3 says that (qhk,q/(‘) is the unique equilibrium if gy, is larger than g,". From the definition of §;, and g,
it is straightforward to show that 8qy/dk < 0 and 0§y/dcs < 0, while dg;/0k=0 and dq;/0c,=0. Thus, when the
fixed cost of FDI or the marginal cost of subsidiary production is small enough, the strategic increase in the exports
occurs as the unique equilibrium. Intuitively, the smaller k£ or the smaller ¢, is, the more likely the optimal probability
of protection chosen by the home firm is to deter FDI, thus the more likely the foreign firm is to engage in strategic
increase in the exports.

Whether (qhk,q/‘) is the unique equilibrium also depends on the shape of the tariff function, #g,). For example,
suppose that t(0) = f. Then, the probability of protection chosen by the home firm is to deter FDI no matter how
much the foreign firm exports. In this extreme case, (q,,k,qfk) is the unique equilibrium. This suggests that the strategic
increase in the exports is likely to occur if the home government is going to impose a high tariff even when ¢, is
small.

4. Concluding Remarks

This paper analyzed how the protection-seeking effort of the import-competing firm, in the form of an antidumping
petition, is affected by the FDI opportunity of the foreign firm. We have shown that the optimal level of
protection-seeking effort chosen by the home firm is either blockading FDI, deterring FDI, or accommodating FDI.
An interesting result derived in this paper is that when the optimal choice is to deter FDI, the home firm decreases its
protection-seeking effort as the tariff increases. An implication of this inverse relationship between the tariff and the
protection-seeking effort is that an increase in the tariff can benefit the foreign firm.

When the protection is endogenized in a way that the future tariff depends on the current exports of the foreign firm,
the foreign firm will strategically change its exports in order to lower the protection-seeking effort of the home firm.
The second point of the paper is that the direction of the strategic change in the exports of the foreign firm is not
uniform. If the cost of investment is high, FDI is likely to be blockaded, so that the foreign firm strategically
decreases its exports to lower the protection-seeking effort of the home firm. On the other hand, if the cost of
investment is low enough, FDI is likely to be deterred, so that the foreign firm strategically increases its exports to
lower the protection-seeking effort of the home firm.

Antidumping policy, as it is widely believed, has an effect of curbing the exports of the foreign firm. However, our
results suggest that it is not always the case. When the foreign firm has an FDI opportunity, antidumping policy may
encourage the foreign firms to export more, contrary to the intention of the policy.

Appendix 1: Proof of proposition 2
Proof of proposition 2-1
When Z(6)=(z6?)/2, equation (7) can be rewritten as

t *
T = 9, TED 4 P [ (cp + 1) — i (cp) — 28] = At c)[zk— X (b ¢l (Al
where
A(t, Cs) — Oy omg(cet+t) and

N [1f (cs)—m; (ce+0)]? at
« * oy (ce+t) ,Ome(cett) * * , *

X(t, ¢5) = [ (cs) — e (ep + O] (T2 T 4 i (c,) — i g + O] [ (op + ©) — i (<),

Since A(%,c,)>0, it can be seen that dIT,’(6,)/d£>0 for the range of t € [t,T] if and only if

zk = maxeeppg X(t, C5).

Note that X(¢,c;)=0 when ¢=c,—c; In addition, when the demand curve is linear, it is tedious but straightforward to
show that (0X/0t)¢=c,—, > 0, lime_g X(t, ¢5) = —oo, lim,(dX/t) = —o0, and 9*X/0t*> < 0 for t € [cs — 5 T].
Hence, X(¢, ¢,) has the unique maximum at some t € [cs — cg, t]. Let ty denote ¢ that maximizes X(t,¢,). Then, we
define (zk),=X(ty, cy).
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For this definition of (zk), to be valid, it needs to be confirmed that zy >t when zk=(zk), (this is because t depends
on zk). Since O=[m,*(c/+0)—m,*(c))/z and O=k/[m/*(c;)—m/*(c/+H)], when zk=(zk),, T satisfies

[ (s + B — mi (ep][mz (cs) — i (cr + D] = (zK);.
The following chain of inequalities
[ (cr + ) — i (ep[mz (cs) — mi (e + D] = (2k)y = X(tx, )

< [, (eg + tx) — Ty (ep)] Iz (es) — e (er + tx)]

confirms that ¢y >t when zk=(zk),, since [m,*(c/tt)—m,*(cp)][7/*(c;)—n*(c/H)] is increasing in 7.
Finally, note that IT,'(6,)= IT,(6)>I1,°(6,) at =t. Since dI1,/(0,)/de>0 for t € [i,T] if zk>(zk),, we have IT,/(0,)> I1,°(0;)
for t € [t,T]. Therefore, 0, is never chosen if zk>(zk),.
Proof of proposition 2-2
For some ¢ >t, the home firm chooses 6, if

I3 (85) > mineepig My (B0, ©) (A2)
From equation (A1), it is seen that dIT,(6,)/dr=0 if and only if zk=X(¢,c,). Since X{(t,c,) is single-peaked in the range
of t € [t,T], there are at most two ¢’s that satisfy zk=X{(z,c,). Let ty and t§, with ty <t} denote such ¢’s. Since
ty Stgx <ty and since OX/0=0 at ty, we know that 8X/0>0 at t; and OX/0¢r<0 at t}. This means that
d2I1,/(6,)/dP<0 at =ty and d*I1,'(6,)/d2>0 at =tg. Thus, For t € [{, ], there is the unique minimum of IT,(6,) at
=t§. Noticing that ,=[m;*(c,)~7,*(c)]/z, and evaluating I1,/(6) at t{, equation (A2) is rewritten as

[th (cs)~mh (cp)? zk { . + . zk }
> ) - SR S—
2 g (cs) g (ce+td) [ (er + t5) — mn(ep] 2[mf(cs)-mp(ce+td)]

(zk), is defined as the value of zk below which this inequality holds. That is,
(zK)z = [y (cr + £§) — mh (e [mp (cs) — i (cr + £5))]
— [t (cs) — mrer + tB’)]J[ﬁi‘l(Cf +t5) = (e)]? — [mj,(cs) — i, (ep)]?

Since t¢ depends on zk, the equality (A3) implicitly defines (zk),. (4
Appendix 2: Derivation of (zk),

The optimal choice of the probability is given by 6, for the whole range of t € [0,t] if 8(t)<Oi(t). So, (zk), curve,
above which the optimal choice is always 0, is defined by 8(t)= 6i(t). Rearranging this equality, we obtain
(zk)o = [my(cr + B) — mp (oI mr (cs).
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Notes
Note 1. We use the word “duty” and “tariff” interchangeably.
Note 2. See Baldwin and Moore (1991), and Finger, Hall and Nelson (1982).

Note 3. Although the equilibrium profits depend on ¢, as well as ¢; we suppress ¢, from the expression of z,* and 7/
since the marginal cost of the home firm is unchanged throughout the paper.

Note 4. We assume that the FDI does not take place if the foreign firm is indifferent between investing and not
investing.
Note 5. The second-order condition is satisfied since Z(6) is convex.

Note 6. The reason why z,*(c/+)—m,*(c)—Z2'(0,)>0 is as follows. Note that m,*(c/+1)—m,*(c)—Z'(0;) is the marginal
expected profit of the home firm evaluated at ;. The marginal expected profit is zero at 8, by the first-order
condition. Since §;<6, when 6*=0;, m,*(cr+t)—my*(c)—Z'(6:)>0 by the concavity of the expected profit.
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Figure 1. The condition under which the expected profit of the home firm is decreasing in some ¢

1—‘[/7 ;7(61‘)
I1,(6,) 11 (6,)

Parameters are
in Region 0.

Parameters are
in Region 1.

t
< h (gk)
g Parameters are
_/ inRegion2.

¥ / \
[ i\
/ l \'\.\ _/’/H;(Q‘)
I T i B Parameters are
’_ in Region 3.
4

Figure 2. The shapes of the expected profit of the home firm

Published by Sciedu Press 33 ISSN 1923-3981 E-ISSN 1923-399X



www.sciedu.ca/rwe Research in World Economy Vol. 4, No. 1; 2013

q r/f‘f (qh)

q/) """"""""""
o

s

L)
‘\ ~
2
b

Figure 3. Equilibrium in stage 0
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