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Abstract

This paper shows that export subsidies may be harmful when they are used to support a
technologically inferior firm relative to the competing foreign firm in the exporting
market. To explain this, we consider a three-period entry deterrence model, where,
particularly, the firms producing a homogeneous good compete a la Bertrand if entry
occurs. Under complete information, only a subsidy policy can deter entry. We also
investigate if the ‘no subsidy’ policy can deter entry under incomplete information,
where the government’s policy on export subsidy is assumed to be unknown to the
foreign firm. We also found that our findings under Bertrand competition are not
sensitive to the mode of competition and that the government of the LDC has an
incentive to use a policy of strategic ambiguity not to disclose information on export

subsidies.
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1. Introduction

Many papers have discussed the various roles of export subsidies. Brander and Spencer
(1985), the classic and seminal paper in this field using a Cournot duopoly model between a
domestic firm and a foreign firm, formalized the idea that export subsidies by a domestic
government can shift profits of the domestic firm from those of the foreign firm by
manipulating the strategic relation between these firms. It implies that export subsidies are
attractive as a strategic policy because they increase not only the profits of the domestic firm
through a bigger market share but also its national welfare.

However, the World Trade Organization (hereafter WTO) disciplines the use of
subsidies and prohibits export subsidies' because they could distort trade among its member
countries. Some subsequent papers, inspired by Brander and Spencer (1985), strengthened
this philosophy of regulating trade-distorting policy tools. Collie (1992) showed that export
subsidies can deter the entry of foreign competitors with the Cournot oligopoly model, in the
sense that such export subsidies increase the number of domestic firms and simultaneously,
reduce that of the foreign firms. Collie and Hviid (1993) explored that under incomplete
information on costs of firms, export subsidies play the role of a signal in order to reveal the
competitiveness of the firm so that a large amount of subsidies by the domestic government
may lead the foreign firm to lower its expectation of the marginal cost of the domestic firm.
They pointed out that signalling of the firm’s competitiveness, based on export subsidies, is
similar to providing the first-mover advantage to the domestic firm, which has been already
discussed in Brander and Spencer (1985).

Realizing that subsidies may play an important role in developing countries, however,
the WTO allows an exception that least-developed countries (LDCs)? and developing

countries with less than $1,000 per capita GNP are exempted from disciplines on prohibited

! Article 3.1 of the Agreement on Subsidies and Countervailing Measures under the WTO regulates that export
subsidies and import substitution subsidies are prohibited. Export subsidies are defined as “subsidies
contingent, in law or in fact, whether solely or as one of several other conditions, upon export performance”.

2. The United Nations designates countries with lowest indicators of socioeconomic development as LDCs. As
of September 2012, there are 48 LDCs in the world.




export subsidies.® It implies that LDCs and certain developing countries have the flexibility
to finance their exporters, consistent with their development needs.

In the real world, however, LDCs have considerable difficulty in exporting their
products simply because these products are not competitive in a world market due to their
low technology level. Without considering technology inferiority in LDCs, the simple
permission of using export subsidies would not be helpful for those countries as designed and
expected under the WTO disciplines on subsidies, as discussed above.

Therefore, the main objective of this paper is to explore the potential impacts of
export subsidies in LDCs when exporting firms of LDCs are technologically inferior to
foreign firms from more advanced countries in a third exporting market. Can the government
of the LDC deter entry of technology leaders to the market by using export subsidies? If so, is
it possible for the government to deter entry without providing export subsidies when the
information on whether exporting firms are subsidized or not is uncertain?

In order to answer these research questions, we adopt a three-period entry deterrence
model, where the firms are supposed to compete & la Bertrand if entry occurs.* In the model,
there are three countries, including two exporting countries, home (an LDC) and foreign (a
developed country), and a third importing country. We assume for simplicity that each
exporting country has a single firm producing a homogeneous good. The domestic firm in the
LDC takes the entire exporting market as a monopolist, first, and then faces the threat of the
entry of the foreign firm from a technologically more advanced country. Then, can the export
subsidy policy by the domestic government of the LDC deter the entry of the technologically
advanced firm? The answer depends on the amount of export subsidies. If the amount of
export subsidies is so low that it cannot overcome technological inferiority, then, entry is not
deterred. However, if the amount of subsidies is large enough to win in this price competition,
then the subsidy policy can deter entry. However, problems of such policy arise when
subsidies are costly to the government of the LDC, whereas they are always helpful to the
subsidized firm. Thus, if the government must spend a lot of subsidies to lead its domestic
firm to be competitive with the foreign firm, it may be harmful to the national welfare of the
LDC.

% See Article 27.2 and Annex VII of the Agreement on Subsidies and Countervailing Measures.
*. The subsection I11-c will check if the result of this paper is sensitive to the mode of competition, price versus

quantity, when entry occurs.




This research has contributions to both academic and policy fields. In the previous
literature on strategic trade policy, there have been a number of works providing different
views on export subsidies from the traditional one with a strategic and positive role of export
subsidies, as discussed above. Bagwell and Staiger (1997) revealed that in the natural
monopoly market, the exporting countries are indifferent between the result from a subsidy
game and that from a game without subsidies. Moore and Suranovic (1993) even showed that
if lobbying costs are considered, the export subsidy policy may not improve the national
welfare. Kang (2006 and 2009) considered various issues of R&D subsidies and the
protection of intellectual property rights on R&D outcomes, by extending this discussion to
R&D subsidies. Moreover, Etro (2010) showed how the endogenous entry of international
firms in an integrated market affects the optimal subsidy to domestic production.

This work also investigates if it is possible for the government to deter entry without
providing any export subsidy to its exporting firms under incomplete information, while it
was not at all under complete information. In the model, unlike Collie and Hviid (1993), the
government’s policy on export subsidy is assumed to be unknown to the foreign firm. Since it
is private information, the domestic firm observes such policy. Thus, the foreign firm, as an
entrant, has to make a decision on the entry without knowledge of what policy the
government adopts. In this situation, the level of price set by the domestic firm in the
previous period can play the role of a signal for the entrant to infer what type the incumbent
is. On the one hand, if the incumbent (domestic firm) receives the subsidies, then it will try to
show itself off to be competitive in order to deter entry by setting a low price. On the other
hand, if the government does not subsidize, then the firm may try to cheat as if it could be
competitive. Following the Milgrom and Roberts (1982) model of limit pricing, to deal with
this problem, the perfect Bayesian equilibrium concept for the subgame will be adopted by
the firms. In the separating equilibria, since the entrant infers the type of the domestic firm
correctly, only the firm with a subsidy policy (the high level of subsidies) can deter entry.
However, in the pooling equilibria, under a certain condition, even the firm without a subsidy
policy can deter entry by setting the price, which is different from its true monopoly price.
The level of price in the separating equilibria is lower than that under complete information.
The intuition is that the subsidized wants to lower the price so sufficiently that it can deter
entry, and the firm without subsidies cannot cheat by setting the same price.




Our results may shed light on how to deal with the export subsidy policy of LDCs
from the perspective of the developed countries including Korea. In reality, it is commonly
observed that the governments strategically make their export subsidy policies vague when
they exert those policies. As we discuss this matter in the environment of asymmetric
information, the ambiguous export subsidy policy makes the competing firms not easy to
capture the effective cost structure of domestic firm, which includes its own cost and the
amount of subsidy.® Since China’s accession to the WTO, U.S., EU, Mexico, and Canada
often raised issues on export subsidy policy of China.® They argue that China has been
executing the export subsidy policy but that its policy is so ambiguous. Thus, they scrutinize
the Chinese government’s export subsidy policy. Since the monitoring cost is high, however,
they sometime rely on the trade policy review mechanism, designed to review the trading
regime and trade policies of its member countries of the WTO. Presumably it could be much
difficult to identify the existence of export subsidies in a smaller country, whereas much
easier to find export subsidies in a big country such as China. Therefore, if exists, the degree
of ambiguity of export subsidy policy may be greater in smaller countries. Combined with the
cases against China, our results imply that it is the most important to monitor and examine
the possibility of export subsidy policy in order to dilute the effect of the ambiguity of export
subsidy policy.

This paper also provides implications for policymakers of LDCs and international
organizations in order to help these countries. We verify that it is not proper for the WTO to
simply allow LDCs to use export subsidies without considering the technology gap between
LDCs and advanced countries. The WTO and other international organizations, such as the
World Bank and the UNCTAD, need to work together in order for LDCs to catch up with
technology leaders, by designing various programs to disseminate advanced technology, and

for LDCs to embody the cutting-edge technology to their firms.

® This is also noted by Maggi (1999).

® These countries have brought cases to the WTO’s dispute settlement procedures (DSP), including DS451:
China — Measures relating to the production and exportation of apparel and textile products (complainant:
Mexico); DS450: China — Certain measures affecting the automobile and automobile-parts industries
(complainant: the U.S.); DS419: China — Measures concerning wind power equipment (complainant: the
U.S.); DS387-388: China — Grants, loans and other incentives (complainants: the U.S. and Mexico) and so

on.




The paper is organized as follows. Section 2 illustrates the model that we will use.
The entry deterrence game using the export subsidy policy under complete information is
discussed in Section 3 and that under incomplete information is discussed in Section 4,

respectively. Section 5 concludes.

2. The Model

Following Brander and Spencer (1985), we consider two exporting countries, a home country
(no “*”) and a foreign country (“*”’), which are assumed only to export a homogeneous good
to a third importing country. We presume that the home country is a least-developed country,
while the foreign country is a developed country having well advanced technology in order to
produce this good. Each of the two exporting countries has only one firm producing the good.
Let us assume that the importing country does not impose tariffs on the good and the demand
of the good is big enough to import all of the goods supplied by these exporting firms.

As in Bagwell and Staiger (1997), the natural monopoly market will be discussed for
the market structure of the importing country. Specifically, only a monopolist can enjoy the
positive profits, whereas duopoly firms gain nothing through price competition. Suppose that
a firm from the LDC initially gains the monopoly power in the market of the third country.
This specification is very compatible with a real situation that LDCs face in the exporting
markets because firms from LDCs are not technologically competitive and hence, they can
enjoy positive profits in a small market where only a single firm can be profitable. For
example, suppose that a firm from Cambodia enjoys a monopolist’s profit in a clothing
market of Laos, where domestic producers of Laos are technologically inferior to
Cambodians. Thus, Laos imports clothes from its neighbour, Cambodia. Now this monopolist
from Cambodia faces a threat of entry by a foreign firm, for example a Chinese firm, which
has better technology; therefore, the Chinese firm can produce the good with lower costs than
the Cambodian. We also assume that if the foreign firm enters the market, unlike Brander and
Spencer (1985), they are assumed to compete in price with each other a la Bertrand. It can

win the race of price competition even without subsidies, while the incumbent firm cannot




survive without sufficient subsidies from its government because it has technology inferiority
with higher costs in order to produce the good.’

Since this paper examines the role of export subsidies in LDCs with technology
inferiority as well as the relationship between the export subsidy policy and entry deterrence,
we assume, as above, that only the LDC’s government can support its domestic firm using
export subsidies, but that the foreign advanced country is unable to use the export subsidy
policy. As discussed above, this setup is more realistic because the WTO prohibits its
member countries to use export subsidies, however, LDCs are exempt from this prohibition.

For the model to be at its simplest, the LDC’s government is assumed to have two

levels of subsidies, high and low: s, for the high level of subsidy and s, for the low

level of subsidy. The exporter of the LDC knows the exact subsidy level that it will receive
from the government. In a setup of complete information, the foreign firm does observe the
level of subsidies given to the exporter of the LDC. However, in one with incomplete
information, we assume that the foreign firm does not observe the level of subsidies given to
the exporter of the LDC; yet, it knows the distribution of subsidies, denoting & to be the
probability that s, is used for the policy, and (1-6) for s, . Assume that all other things

are publicly known, except the fact that the export subsidy policy is private information to the
exporter of the LDC. That is, while the foreign firm does not know which policy the domestic
government adopts, the domestic firm of the LDC has privately owned information on its
government’s export subsidy policy. However, the foreign firm can observe or has complete
information on the price level set by the exporter of the LDC, which is the current monopolist
in the third importing country’s market, even though the foreign firm does not know the

monopolist’s type (the type of policy on export subsidy). In the circumstances described

. Our model comprises the case in which a foreign company does not directly compete with a low-tech
company from LDC, but instead, it acquires or makes foreign direct investment to a company from another
LDC, and makes some efforts to lower the cost of the FDI-recipient company so that the latter competes in
an exporting market with better technology. Those efforts may include nominating a highly qualified CEO,

handing down technical know-how, and so on. We thank an anonymous referee who points out this case.
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above, the monopolist sends a signal to its potential rival by setting a price to show its type,
even though its type is totally determined by the LDC’s government.®

Consider a three-period model, in which the last period has two stages, as follows.
The first period is a policy decision stage, where the government of the LDC will choose the
export subsidy level out of the two alternatives (s, ,s, ); maximizing its domestic welfare,
that is, the domestic firm’s profits over all periods minus the cost of financing its export
subsidies. We assume for simplicity that the LDC’s government commits itself to
maintaining the amount of export subsidies to its domestic firm at every period equally, after

choosing its optimal export subsidies. Then, the government’s problem is given as follows:
max z"(s) ~sq" (s) +[(s) ~sq(s)]. (1)

In this equation, s is the subsidy rate, with sg for the total amount of subsidies,

z™ is a monopoly profit in the first period, g™ is the optimal level of monopoly output, 7
is an incumbent’s (domestic firm’s) profit in the second period, and g is an incumbent’s

optimal output after the entry decision of the foreign firm.® We also assume that the
government and the firm do not discount the future value, i.e., & =1, which is a reasonable
assumption in this model, because both the domestic firm and the government places big
weights on the outcome of the third period when they decide on their strategies.

The second period is for the monopolist from the LDC. The monopolist has to choose

the level of price (p) of the exporting good in order to maximize profits over all periods by

observing the subsidy policy from the government, as follows:
max D(p)p = (c=5)D(p) +7(s). )

Here the linear demand function is assumed by D(p)=a—p and the marginal cost, c,

is also assumed to be positive and constant for simplicity.

® This is the big difference between this model and the previous signalling models. In this model, as an entity to
choose the agent’s type, the government, which has its own objective function, plays this role, rather than the
normal setup, where the type is given by nature without any objective function.

° 7 and g depend on whether entry occurs or not.




In the final period with two stages, by observing the price level of the monopolist, the
foreign firm, as a potential entrant to this market, makes a decision on entry at the first stage.
If it enters, then the entrant bears F as its fixed costs and they will compete in prices like a
Bertrand fashion. Otherwise, the incumbent can keep its monopoly position. When entry

occurs, the profit maximization problem of each firm is given as follows:

(The incumbent monopolist) max [p—(c—s)]D(p,p’); and (3)
p
(The foreign firm) max (p" —¢ )D(p',p)—F. (4)
r

Here D(p,p’) is the demand function that the incumbent monopolist faces and

D(p’,p) is the demand function that the foreign firm faces. Therefore, the incumbent

monopolist does not necessarily set the same price as in the second period. The entry decision
by the potential entrant depends on the expected payoff in the Bertrand duopoly game.

Since the incumbent is from the LDC with technological inferiority, we assume that
the marginal cost of the incumbent is bigger than that of the entrant: ¢>c . We can make
further assumptions for economic senses: a>c>s,,, O<c—s, <c ,and s, =0. The first
and the second assumptions imply that even the biggest level of export subsidies does not
entirely support the marginal cost; however, it is big enough to overcome the cost
disadvantage of the incumbent firm from the LDC. The third one, s, =0, is a crucial
assumption in this model, because it makes the incumbent unable to enjoy the monopolistic
power when the foreign firm enters the market. If the low level of subsidies is not as much as
for the incumbent monopolist to be able to compete with the foreign firm, the incumbent will
lose the exporting market by the entrant. In this case, the ‘no subsidy’ policy is better to the
government than any small positive amount of export subsidies. The government is worse in
the latter in that, without any gain, it only spends subsidies as costs. Then, the government
policy is narrowed down to subsidy (s;) or ‘no subsidy’ (s, =0) in this model.
Accordingly, under incomplete information of the export subsidy policy, the foreign firm
does not know what policy the government sets, but it knows what the levels of subsidies are.

For convenience, we will name the incumbent that receives subsidies as the high type




denoted by H, and the one with ‘no subsidy’ as the low type denoted by L. We also assume
that there is no cost of sending a signal.

We adopt and use the perfect Bayesian equilibrium to analyze this game of firms
because the fundamental game in the second and third periods is the signalling one. In
addition, for LDC governments, we adopt a subgame perfection because the government
knows all outcomes of the subsequent game as to when it is supposed to set a subsidy policy.

3. Benchmark: Case of Complete Information

In this section, we check if the export subsidy policy can improve the incumbent firm’s
profits and deter entry of the foreign firm. Due to complete information, the foreign firm
correctly observes the policy on export subsidy by the government of the LDC. In order to

explore this, we try to find a subgame perfect equilibrium (SPE).
Stage of Entry Decision

If the entrant starts to export its good, then the profit function for the entrant is:
7 =(p -c)D(p ,p)-F ; and that for each type of the incumbent is:
m=[p,—(c—9)|D(p,,p’), i= L, H. Since both firms play the price competition game & la
Bertrand, each firm faces the discontinuous demand function of its own.

First, consider this game between the high type incumbent and the entrant. Since
c—s, <c , i.e., the incumbent gains a cost advantage over the entrant in producing the good,
the incumbent sets the price of the exporting market such that p=c™, and then, he
monopolizes the market. Thus, the entrant does not gain from this competitionand ~" =-F<

0. Predicting this, the entrant will not enter this market. Since the high type incumbent knows

that it will win in this stage, it can choose the price which maximizes the monopoly profit as
in the second period. Although the incumbent is technologically inferior (c >c*), the high

level of subsidy deters the entry successfully.

Second, suppose that the low type incumbent and the entrant compete in price with

each other. Since c—s, >c", with s, =0, it will not improve the cost disadvantage at all.

Contrary to the first case, the equilibrium price will be p* =c>c , which is set by the
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entrant as that of the entire market. The profit for the entrant is given as follows:
7" =(c—c)(a—c)—F. Assuming that the fixed cost, F, is not big enough to have a positive

profit, 7" >0, one can show that the ‘no subsidy’ policy, i.e., the low level of subsidy,

cannot deter the entry.
The Monopolist’s Behaviour

Understanding the results of the third period game, each type of the incumbent will choose a
price to maximize its own type’s profit. Because the entrant knows each type of the
incumbent in the third period, no matter what the foreign firm does, the monopolist will
always pick the monopoly price in the equilibrium. This is simply because the incumbent

cannot disguise or cheat its type through pricing under complete information.
The Government’s Policy

The government of the LDC will set a policy, which leads to bigger welfare between the two.

If it chooses a subsidy policy, s, , then it knows that its incumbent monopolist can keep the

monopoly power in the third period; moreover, the national welfare with this policy is given

as follows:

1
Wy = E[(a_c)z _SH2]' ®)
For the ‘no subsidy’ policy, s, =0, since 7, =0 in the third period; hence, the

national welfare of the LDC is:
(a—c)*. (6)

Depending on the values of parameters and the level of subsidy, the subsidy policy

will be determined. If c—c <s,, <,/3(a—c), then the government always employs the

subsidy policy. However, s, >./+(a—c) implies that if there is a big difference between the

two technologies, then the subsidy policy is not effective such that the ‘no subsidy’ policy is

optimal. The intuition behind this is that even though the incumbent with technological
11




inferiority can earn monopoly profits in both periods by the subsidy policy, as long as the
technological differences between the two countries are so big that the amount of subsidies to
deter entry exceeds the gain from doing so, the government should abandon the subsidy
policy.

This result has very important implications. Brander and Spencer (1985) identified
that a positive subsidy always brings more profits to the domestic firm in the Cournot
competition and also increases welfare. However, in this entry-deterrence model, the subsidy
policy may hurt national welfare if the domestic firm is really far behind the cutting-edge
technology. From this result, we can also provide important policy implications to LDCs:
governments of LDCs need to consider the technology gap between domestic firms and
technology leaders in the world when they consider providing export subsidies to their
domestic firms. Therefore, governments of LDCs must focus more on enhancing export and
technology capacities of the domestic firms, rather than simply providing export subsidies to

them. *° Summarizing the discussion above, one can have the following results.

Proposition 1 (Equilibrium under Complete Information)
Under complete information,

(i) positive subsidy policy: it can deter entry in the third period, thus the monopoly price is

pz:%(a+c—sH) in both the second and third periods, and monopoly profits are

2

Ty :%(a—c+sH) in both periods;

(ii) ‘no subsidy’ policy: it cannot deter entry, because in the third period, the incumbent’s

price is p=c, and then the new producer from the developed country has a positive profit

10" We adopt the homogeneous good case in the model. It would be more realistic to model that the high-
technology company from a developed country provides a higher-quality product than the low-technology
company from an LDC. If so, there exists a quality gap as well as a technology gap. We show in the paper
that subsidy policy gets less attractive as the technology gap widens. It would not be hard to show that
subsidy policy may be more harmful in the case of both a quality gap and a technology gap than in the case
of a technology gap only. This means that our result is not sensitive to changes in the model to more
sophisticated models. We show this argument in the Appendix. We thank an anonymous referee who points
out this case.

12




7 =(c—c)(a—c)—F >0, yet, the incumbent has no profits 7 =0. In the second period, the

monopoly price is p;" L a-+c) and its profitis 7z 1 a—c)’;
pL 2 L 4

(iii) since WH:%[(a—c)z—st] and Win(a—c)z, the decision on export subsidy

policy depends on the values of parameters and the level of subsidy. Under the condition of

c—c <s, <.%(a—c), the subsidy policy is always chosen; and
(iv) if the level of the domestic technology is relatively too low, s, >\/§(a—c), then the

subsidy policy may not be optimal.
4. Case of Incomplete Information

This section discusses if the ‘no subsidy’ policy can deter entry under incomplete information,
which means that all things are common knowledge except for the fact that the potential
entrant does not know what kind of policy on subsidy the government will set. Let us set

0 €[0,1] to be the prior probability that the government chooses the ‘no subsidy’ policy and
H(p)e [0,1] to be the posterior probability of the ‘no subsidy’ policy, which is created right

after the foreign firm’s observing the incumbent’s price level in the second period but before
entry decision. In order to focus on the signalling role of pricing in the second period, we
assume for simplicity that the entrant realizes what type of policy is adopted when it enters
the market.

From the incumbent monopolist’s viewpoint, it knows that a large amount of
subsidies lowers the selling price and eventually results in entry-deterrence. Under
incomplete information, it will try to show itself as being the high type. The game between
firms in the second and third periods is a signalling model of limit pricing in order to
discourage entry into a market. Considering what will happen in the third period, the
incumbent monopolist signals its type through pricing in the second period. Further, the
entrant will have beliefs on the incumbent types depending on the price which it observed.
Thus, in order to solve this game, we use the perfect Bayesian equilibrium (PBE), as
described by Milgrom and Roberts (1982). Moreover, we explore this game by focusing on
separating and pooling equilibria, and also follow the steps of Tirole (1988) in order to solve

this game.
13




The Separating Equilibria

In the separating equilibria, the price signal shows the exact type of the incumbent

monopolist so that the potential entrant can infer the type correctly.
The Third Period

Consider the price competition game between the two firms after entry. Since it is assumed
that the entrant realizes the type of the incumbent right after entry, the results are exactly the
same as those under complete information. Before entry, however, since the potential entrant
can observe only the price set by the monopolist, the entry decision depends on the expected

profits based on the posterior probability on the ‘no subsidy’ policy. Therefore, the entrant’s
expected profit is given as follows: z.[H(p)] = H(p)[(c—c)(a—c)]-F. Thus, it will

enter as long as its expected profit is non-negative, z.[H(p)]=0.

The Second Period: The Incumbent’s Signalling Game

For the separating equilibria, we need incentive-compatibility (1C) conditions for each type of
the monopolist not to deviate from their own pricing. Because the entrant infers the exact
type of the monopolist, it will not enter if it observes the price level set by the high type
incumbent. Thus, from the low type’s perspective, mimicking the high type’s pricing seems
attractive to the low type, because doing so guarantees the monopoly profits at the subsequent
period. However, under the incentive-compatibility conditions, it would not be profitable for
the low type domestic incumbent to set a price in the second period as low as the high type
would do. In other words, for the low type, mimicking the high type is not profitable
compared to the monopoly pricing.

From the high type’s viewpoint, the incumbent has no reason to set a price as the low
type in the second period because pricing as the low type will make the entrant enter the
market. Thus, the high type has a strong incentive to distinguish itself from the low type and

hence it sets a price in the second period at a sufficiently low level so as to deter entry, even
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though its pricing is not to maximize its monopoly profit in the period. The incentive-

compatibility conditions for each type are given as follows:11
e Incentive-compatibility conditions for the separating equilibria
High type: 7 (p)+7}; = 2y + 77,5 and (7)
Low type: 7"+ > a'(p)+ 7y (®)

In the conditions above, 7z/"(p) isthe 1 type’s monopoly profit if it sets the price,
which is different from its own type’s monopoly pricing, while 7z is the i type’s
monopoly profit with profit maximizing price. In addition, z is the duopoly profit for each

type, which can be obtained after entry.

Notice  that fz.’”:%[a—(c—si)]2 with p?:%(ﬁc—si) , and that

mf=(c" —c+sy)(a—c’) with the price of p=c", while z/ =0 with the price of p=c.
Using this, one can easily show that =" >z’ for ie{H,L}. Furthermore, one can also
show that 7" —7z"(p) 20, the difference between the maximized monopoly profit and the

monopoly profit with the price level other than p", is a convex function in p and that it has
the minimum, 0, at p =p/" :%(a+c—si). Since s, >s,; , itholds that p;" > pj;. In addition,

the following Lemma shows that the difference between the incumbent’s profits in the

monopoly and those in the duopoly is getting greater with the export subsidies.

Lemma: (7}, —70) > (7 — 7).
Proof) By definition, z"(s)—z"(s)= [max(p—c+s)(a—p)] - [max(p—c+s)D(p,p )],

where D(p,p’) is the demand that the incumbent faces in the duopoly market when the
entrant wants to price its good at p”. Using the envelope theorem, one can also show that

%(ﬂm(s)—ﬂd(s)) = a—p—D(p,p*)—(p—c+s)§%. Since a—-p>D(p,p’), it holds

1 Note that these incentive compatibility conditions are necessary and sufficient.
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that a—p-D(p,p )=0. In addition, the goods produced by the two firms are perfect
P <0.1In

substitutes, we can show that @ > 0. Moreover, price competition implies that = =

.

particular, we can have Y <0 incase of p"=c—s>c". Thus, we can finally show that

g(ﬁm(s)—ﬂd(s)) > 0. Q.E.D.

Moreover, a single-crossing condition holds in this model: %[ﬁf(p)—zﬁ(p)}>0. It

implies that the low type monopolist needs more costs than the high type one when they want
to lower the price. With this property, =z} —z;(p) and =" —x"(p) cross each other only

once.
Theorem: Let K be the set of prices satisfying (7) and (8) simultaneously, and assume that

(a—c)>s, . Then, there exists a set of prices such that the inequalities (7) and (8) hold, and

thatany peK islessthan pj;.

Proof) Since z)" = i(a—c)z, 7 =0,and z/"(p)=(p—c)(a—p), the inequality (8) turns
tobe z"(p)=(p—c)(a—p)<0, which implies p<c or p>a.Assumingthat (a—c)>s,
as before, one can show that c< p}; = %(a+c—sH). Let K, be the set of prices to solve
the inequality (7). Notice that K, always exists because =;;—7z};(p) is zero at py;, =

%(a+c—sH) >c. By a single-crossing condition, one can finally show that ce K, and

a¢ K, . Thus, any price in K is strictly less than or equal toc. Q.E.D.

According to Theorem, one can show that pj; does not belong to K. In other words,

although the low type of the incumbent cheats by setting the price of p}; = %(a+c—sH),

the entrant does not believe it as the high type. In the separating equilibria, if the entrant

observes any peK, then it will believe that the incumbent receives the high level of
subsidies and thus, will not enter. If it observes any other prices, p ¢ K, no one will believe
that the monopolist receives export subsidies from its government and it will enter the market.
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Therefore, the incumbent will pick p}; = maxp asa reasonable price in order to distinguish
pe

itself from the low type. Thus, even though the high type incumbent is unable to set a price at

the monopoly price, pj;, it can deter entry of the foreign firm by setting a price at p;; and

hence it can earn monopoly profits at the last period. The theorem above showed that p;; =c

and thus it is necessary and sufficient for the high type to price, such that p=c in order to

show that it is the high type and to deter entry.
The Government in the First Period

The government knows that only the positive subsidy policy deters entry, and the results will
be exactly the same as those under complete information. This is simply because in the
separating equilibrium, the potential entrant exactly infers the incumbent’s type.

The Importing Country

Consider national welfare of the importing country. No tariff is assumed to be imposed on
any import good. Accordingly, its welfare is consumer surplus, which depends only on the
level of the price of the good. Since the entrant can infer the type of the incumbent correctly,
it is interesting to compare the importing country’s welfare under complete information and
that of the separating equilibria environment under incomplete information.

Summarizing the levels of those prices for each case, one can have the following

results:

e Under complete information, i) if the incumbent receives subsidies, the level of price

is p= %(a+c—sH) in both second and third periods; and ii) if the government sets

the ‘no subsidy’ policy, p = %(a +c) in the second period, and p” =c in the third

period.
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e In the separating equilibria environment, i) if the incumbent is subsidized, p=c in

the second period, and p= 1 a+c—s in the third period, and ii) if it is not
p 5 H

subsidized, p = %(a+c) in the second period, and p” =c in the third period.

As above, in the case that the domestic firm is supported by the export subsidy policy,
the level of the price is lower under incomplete information in the second period than that
under complete information. It is due to the fact that the high type incumbent wants to be
distinguished from the low type in the separating equilibria environment. However, since the
low type incumbent does not have any incentive to deviate from its monopoly pricing, the
importing country’s welfare does not change under both cases when the incumbent is a low
type. In conclusion, the importing country prefers the separating equilibria environment to the
case of complete information, simply because consumers can purchase the good at a lower

price.

Proposition 2 (Separating Equilibria)
Let K be the set of prices such that (7) and (8) hold. In the separating equilibrium
environment over the second and third periods,
(i) the high type of the incumbent sets any p € K in the second period. Observing this, the
potential entrant does not enter the market with belief H(p) = 0, and the unigue reasonable

price for the incumbent is py; =c with (a—c)>sy In the second period;

(i) the low type of the incumbent sets p|' = %(ll-i-C) ¢ K in the second period. Observing
this, the potential entrant enters the market with belief H(p) = 1, pricing p" =c in the third
period, and ©” =(c—c )(a—c)—F >0,

(i1p), (iv) the same as the assertions in (ifi) and (iv) of Proposition 1, and

(v) From (i) and (i) if the incumbent is the high type national welfare of the importing

country is improved compared to that under complete information.
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The Pooling Equilibria
The Entrant’s Behaviour

In the pooling equilibria, the potential entrant does not infer anything from the price signal of
the monopolist in the entry decision stage. Accordingly, unlike the case of the separating
equilibria, in particular, the high type incumbent’s pricing in the second period cannot act as
a signal to distinguish itself from the low type one. In this case, by the entrant’s Bayesian
updating after observing the price in the second period, its belief on the low type will be the

same as the prior probability on the ‘no subsidy’ policy. That is to say, H(p) = 6. Then,
the expected profit for the potential entrant is given as follows: 7.(9) =

Ol(c—c)(a—c)]-F.
The Monopolist’s Pricing in the Second Period

As discussed in the separating equilibria, the pooling equilibria of this game need to satisfy

the incentive-compatibility conditions as well.

e Incentive-compatibility conditions for the pooling equilibria
High type: z}i(p)+x; >z} + ), ; and 9)
Low type: z'(p)+7) >7x) +7x. (10)

Conditions (9) and (10) imply that for a price to be a pooling equilibrium, it has to
deter entry for both types. The reason is as follows. Suppose that the pooling price in the
second period does not deter entry. Then, for both types of the incumbent, choosing their
static monopoly prices is better than using a pooling price as long as the pooling price is not
their monopoly price. Since those are not the same, the pooling equilibrium does not exist.
Accordingly, conditions (9) and (10) are satisfied, necessarily. As discussed in the case of the
separating equilibria, a single-crossing condition makes both 7z;; —z;;(p) and =" —7"(p)

cross only once.
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Let | be the set of pooling prices to satisfy conditions (9) and (10).'? After
assuming 7 — 7} (p)") > (=) — z};) in order to make the setup more realistic and interesting,
one can show that p;"  J. In the pooling equilibria, if the entrant observes any p e J, it will
assess the price with H(p) = 6. Further, if z.(0) = 6[(c—c )(a—c)]-F >0, it will enter;
but it will not, otherwise. Thus, the entry decision depends on the value of 6 for pe].

However, by the necessary condition, the pooling equilibria hold only with @ such that

F

. . Unlike the case of the separating equilibria, for <8,
(c—c )(a—c)

7.(0)<0. Define 6=

even the low type incumbent can deter entry in pooling equilibria. In other words, for 8> 8,
pooling equilibria do not exist. If the potential entrant observes any p ¢ ], its posterior belief
on the low type of the incumbent is 1, i.e., H(p) = 1. Thus, it will always enter the market,
even though the incumbent is the high type. In the pooling equilibria, the ‘no subsidy’ policy

can deter the entry only when 6 <6 . This is due to the fact that the potential entrant does not

have enough information to evaluate the incumbent’s type. However, the pooling equilibria
do not exist for @>@, and it would be better for both types to play their monopoly prices in

the second period.
The Government’s Behaviour

In the pooling equilibria environment, the government also sets any policy that engenders
higher welfare. Let W/, be the government’s welfare when it gives a high level of subsidies

in the pooling equilibria environment. Then, one can show the following equation:
Wi =[xl (p)—sy(a—p)|+|m —s,(a—pp)] suchthat pe] and 6<6.(11)

Similarly, under the same condition (11), even when the government does not provide

the subsidy policy, one can define that W/ = z"(p)+x,".

2 As long as 2(a—c)=s, andisasingle-crossing condition, the setof | always exists.
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Proposition 3 (Pooling Equilibria)
Let | be the set of prices to satisfy conditions (9) and (10). In the pooling equilibria
environment,
(i) both types of the incumbent pick any pooling price P € |,

(1) the potential entrant does not enter if the prior probability on the ‘no subsidy’ policy is
0<6, and

(iii) the government chooses the policy on subsidy, depending on W/ and W/.

This result implies that the government can deter entry even without providing
subsidies to the incumbent if the potential entrant has a low prior probability on the ‘no
subsidy’ policy. In the real world, a potential entrant may be unaware of whether the
incumbent is subsidized or not due to the uncertainty on policies of LDCs. However, this
uncertainty could be a policy of strategic ambiguity, which is a practical policy of being
intentionally ambiguous on publicly announcing the information of export subsidies, because
the government could successfully deter entry of foreign competitors without providing

information on export subsidies.
Checking the Sensitivity of this Result to the Nature of Competition

In this subsection, we check if this result is sensitive to the mode of competition, price versus
quantity, where a subsidy, the optimal policy of a general strategic trade model, is known to
be sensitive to the nature of competition, as shown in Eaton and Grossman (1986). Holding
everything else equal, we assume that firms are competing in a Cournot way, rather than
Bertrand competition, in order to check the robustness of the previous results.

First, consider the case of complete information. Solving (3) and (4) with respect to
the quantity, rather than the price, one can show Nash output levels under Cournot

competition as follows:
1 * * 1 *
q; =§[a—2(c—si)+c] and g =§[a+(c—si)—2c ] (12)

Using these levels of outputs, one can also show the key outcomes of this game,

including the price and profits of each case:
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p=%[a+(c—si)+c*], T =%[a—2(c—sH)+c*]2, and 7 =é[u—2c+c*]z. (13)
Therefore, the government can deter entry in the third period by using a positive
subsidy policy, just like in Bertrand competition. And hence the previous result under
Bertrand competition in case of complete information holds under Cournot competition.
Now let us consider the case of incomplete information, as extended under Bertrand

competition. The entrant’s expected profit with posterior belief is given as follows:

7 [H(p)] = %[a+(c—sH)—20*]2+%H(p)(sH)2—F. (14)

Assuming F—é(sh,)2 s%[a+(c—sH)—2c*]2 <F, one can show that Proposition 2

(separating equilibria) still holds with prices satisfying (7) and (8); and Proposition 3 (pooling
equilibria) also holds with prices satisfying (9) and (10). This is because (7) to (10) will be
identical under Cournot competition to those under Bertrand competition, even though the

change in the mode of competition will alter z?, and 7z . Therefore, our findings under

Bertrand competition are not sensitive to the mode of competition.
5. Conclusions

Even though the WTO allows LDCs to use export subsidies, they have practical difficulty
using export subsidies in reality, due to various reasons, such as limited resources of
financing, poor management of subsidies, and ineffective outcomes from export subsidies. As
motivated from these practical difficulties, this paper focused on technology inferiority that
LDCs might have, and also evaluated the effectiveness of export subsidies by exploring the
relationship between the export subsidy policy and entry deterrence for the exporting market
in a dynamic context.

Since Brander and Spencer (1985), many papers argued that positive export subsidies
augment the profit of the subsidized firm through the expansion of its market share. We
considered that a domestic firm (monopolist) faces the threat of entry of a foreign firm which,
for example, has a technological advantage in production. In Section 3, we discussed that

under complete information, only the subsidy policy can deter entry, whereas the ‘no subsidy’
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policy cannot, and the incumbent loses the whole market share after entry. In this case, the
only way to keep the monopoly power of the incumbent from the LDC in each period is
through government provision of the high level of subsidies for its firm. However, since it is
financially burdensome for the government of the LDC to provide export subsidies, this paper
demonstrated that when there is a big technological difference between the two countries, the
export subsidy policy is harmful and ineffective.

In terms of WTO disciplines on subsidies, this result showed that it is not proper for
the WTO to simply allow LDCs to use export subsidies without considering the technology
inferiority of LDCs. The WTO, as the main forum to discuss trade issues and also the
international organization to regulate trade policies of its member countries, needs to take
further steps by considering technology gaps between LDCs and developed countries, rather
than simply allowing export subsidies for LDCs. In order to meet its own developmental
goals, LDCs must have a privileged right to take more customized measures, specially and
differentially treated from other member countries in the WTO. In process of doing so, the
WTO can guarantee that all WTO member countries are on a level playing field in a more
substantive manner, by considering technology gaps among its member countries.

In addition, the WTO and other international organizations, such as the World Bank
and the UNCTAD, need to work together in order for LDCs to catch up with technology
leaders, by designing various programs to disseminate advanced technology as well as for
LDCs to embody the cutting-edge technology to their firms. Advanced countries, eager to
provide foreign aids to poor countries in the world, must engage more actively to disseminate
technology and coordinate their activities of foreign aids and technology diffusion together in
order to help LDCs’ economic development. A practical way to pursue this policy coherence,
by incorporating the issue with the foreign aid such as the Official Development Assistance
(ODA), is the program of Aid for Trade (AfT), which is designed to provide technical
assistance to LDCs and to build trade capacity of these countries under the cooperation
among international organizations. To improve export competitiveness of LDCs,
international organizations need to focus more on domestic productivity, trade costs, and
effective market access, determined by the extent of unilateral, regional or multilateral trade
reforms [OECD(2006)].

Section 4 described the conditions under which even the ‘no subsidy’ policy can deter

entry under incomplete information. In the proper subgame, the separating equilibria do not
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provide conditions where entry is deterred for the low type, while the pooling equilibria
pricing can deter entry only when the prior probability on the ‘no subsidy’ policy is
sufficiently low. It implies that the government of the LDC has an incentive to use a policy of
strategic ambiguity not to disclose information on export subsidies. In this context, Korea
needs to take a more cautious approach to select its FTA partners because it turns out that
potential partners may have an incentive to utilize a policy of strategic ambiguity to set any
disguised export subsidies. Therefore, the Korean government needs to put this issue on the
negotiation table and to establish a systemic mechanism to cooperate with its exporting
companies who want to extend their business to markets of potential FTA partners, by
sharing information with the private sector on export subsidies of potential FTA partners
countries.

This paper used a setup of incomplete information as to whether the incumbent from
the LDC was subsidized or not. The potential entrant from an advanced country cannot
observe the policy on the export subsidy of the LDC’s government, but all others are assumed
to be publicly known. Both the incumbent and the government from the LDC knew the
foreign firm’s belief structure on this private information in this model. As a possible
extension of this paper, we can relax this assumption so that both the incumbent and the
government from the LDC do not know the entrant’s belief structure. Specifically, the foreign
firm will not know what policy the government will adopt, and the monopolist and the
government will not know the belief of the foreign firm regarding the government’s policy.

We will leave this topic for future work.
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Appendix: Model with a Quality Gap

Here we adopt the model in which the foreign firm provides a higher quality good
with lower cost than the domestic firm. We consider a Hotelling’s linear city model. There is
a continuum of consumers who are uniformly distributed on a line of length 1, i.e., [0,1] in a
third importing country. The domestic firm is located at O and produces a good which the

consumers value at v, while the foreign firm is at 1 and offers a good which they values at
v" >v if it enters the market. v and v* are exogenously given. The former chooses a price
p, while the latter picks p”. A consumer located at x in the city has utility v —p — tx if
he purchases from the domestic firm, and v* —p* — t(1 — x) if he buys from the foreign
firm, where v* > v. Just like Section 2, the sequence of events is as follows. In the first
period, the government of the LDC chooses the export subsidy level s out of the two

alternatives (s,,s,). In the second period, the monopolist from the LDC picks price (p).

The marginal cost of the firm from LDC is c. Observing the price, the consumers in the third
country decide whether to buy from the firm from LDC. In the third period, the foreign firm
decides whether to enter the exporting market. The foreign firm’s marginal cost is ¢* and the
entry cost is F. If so, the two firms compete in price, and the consumers choose from which
firm they will purchase a good. If the foreign firm does not enter, then the firm from LDC
charges the monopoly price. We focus on the case of complete information.

Using the backward induction, we begin by analyzing the consumer’s choice in the
third period. From the analysis, we can derive the demand functions that each firm faces in
the third period. If there was no entry, then the consumers decide whether or not to purchase
from the firm from LDC which is located at 0. With the assumption of O reservation utility, a

consumer with the index of x will buy the good as long as his utility is v —p —tx = 0.
This implies that the demand function the firm from LDC faces is q,, = %(v —p). In this
case, the maximization problem of the firm from LDC is max, g,,(p — ¢ + s). The profit
maximizing monopoly price will be p,, = %(v + ¢ — 5). If there was entry, the consumers
purchase the good which gives him higher utility level. Let ¥ denote the consumer who is
just indifferent between purchasing from either of the two firms. Note that x = % + Zit [v—

v*—(p—p")]. Then, for |p* — p| <t + v —v*, the demand function for the firm from LDC
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is g=—+—[v—v"—(p—p")], and that for the foreign firm is q¢" =+ —[v" —v -
(p* — p)]. From solving the maximization problem of each firm yields the equilibrium price
such as p = t+§(v—v*) +§(2c —2s+c¢*) and p* = t+§(v* —v) +§(2C* +c—5s).
For analytical simplicity, assume that 7*(s;) = 0, while 7*(sy) < 0. This means that the
foreign firm does not enter the exporting market when the subsidy policy is observed and
does enter the market otherwise.

Expecting the outcome of the third period, the firm from LDC charges the monopoly
price in the second period under the subsidy policy s € {s;,sy}. In the environment of
complete information, the firm from LDC will earn ©™(s) + m(s).

In the first period, if the government adopts the subsidy sy, then it can expect that the

foreign firm will not enter the market in the third period. Thus, the expected welfare with the

subsidy sy is Wy = =[(v — ¢)? — s%]. If the government chooses the subsidy s, = 0,

1
2t
then the expected welfare is W, = %(v —¢)? + (s, = 0) since the entry of the foreign

firm is expected in the third period, where (s, = 0) = ligt(Bt +v—v*—c+c*)?2 For

W, > Wy, it is required that s > %(v —¢)? = 2tr(s, = 0). Note that m(s, =0) is
decreasing as the quality gap (v — v*) widens. This implies that the export subsidy policy is

more harmful with both the quality gap and technology gap than with technology gap only.
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