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Doctor of Philosophy

THREE ESsAys IN IMPERFECT COMPETITION, POLITICAL ECONOMY AND
INTERNATIONAL TRADE

by Jie Ma

This Thesis has two themes: (1) political economy of international trade and factor mo-
bility policy; (2) the robustness of strategic trade and industrial policy.

Chapter 1 is a non-technical introduction of my research.

In Chapter 2, Double-edged incentive competition for FDI, we study the impact of

special interest lobbying on competition between two countries for a multinational in a

common agency framework. We address the following questions. On the positive side, is
special interest lobbying a determinant of competition for FDI? If so, how does it work?
How does it affect the equilibrium price for attracting FDI? On the normative side, what
are the welfare effects of FDI competition when special interest lobbying is present? Is
allocative efficiency always achieved? We argue that special interest lobbying provides an
extra political incentive for a government to attract FDI. We show that compared to the
benchmark case when governments maximize national welfare, now (1) an economically
disadvantageous country has a chance to win the competition; (2) the equilibrium price
for attracting FDI is higher than in the benchmark case; (3) allocative efficiency cannot
be always achieved.

In Chapter 3, Advertising in a differentiated duopoly and its policy implications for
an open economy, we develop a model of advertising in a differentiated duopoly in which
firms first decide how much to invest in cooperative or predatory advertising and then
engage in product market competition (Cournot or Bertrand). We then use this model,
with the type of advertising endogenously determined, to explore the policy implications
in the context of a Brander-Spencer third-country model of strategic trade. Among results
derived from this model, most interestingly we show that for a range of parameter values

we get robust trade policy in which governments always use a trade subsidy irrespective

of the type of advertising or form of market competition.
In Chapter 4, Is export subsidy a robust trade policy recommendation towards a

unionized duopoly, we argue that although previous researches imply that the robust trade

policy recommendation towards a unionized duopoly is an export subsidy, we cannot get
such a result even in the linear case if the opportunity cost of public funds is sufficiently
high. However, if we consider the case where the domestic firm and the trade union lobby
the government to set their favorable trade policies by giving the government political
contributions (modeled in a common agency setting), then the result of robustness will be
restored if the government cares about the political contributions sufficiently relative to

national welfare.

See Chapter 5 for some technical proofs.
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Chapter 1

Introduction

This Thesis has two themes: (1) political economy of international trade and factor mo-

bility policy; (2) the robustness of strategic trade and industrial policy.

The first paper, “Double-edged incentive competition for FDI”, explores the first one
in the context of competition between countries for foreign direct investment (hereafter
FDI).

The world has witnessed fierce FDI competition between countries during recent years.
It is quite natural to ask the following questions. On the positive side, why does a par-
ticular country win a particular competition? Is the winner selection determined only by
economic factors, such as market scale, labor costs, and so on? On the normative side, is
this competition efficient? Is allocative efficiency always achieved?

‘Almost all of the existing literatures say “yes to all” to the above questions. But
consider the case where Portugal, Spain and UK competed for Ford and Volkswagen in
1991. Portugal won the competition. But its market scale is smaller than that of UK and
its skilled labor costs are higher than those of UK.

So, how do we explain such a case? One possible answer is that politics matters in
competition for FDI.

In this paper, we study the impact of special interest lobbying on competition be-
tween two countries for a multinational, using a common agency framework developed by
Bernheim and Whinston (1986), and Grossman and Helpman (1994).

The basic idea is as follows. FDI has income redistribution effects. So, in each coun-
try, the special interest groups who are the gainers of this redistribution effects have an
incentive to lobby the government to attract FDI, whilst the special interest groups who
are the losers of this redistribution effects have an incentive to lobby the government not
to attract F'DI. Governments’ objectives are shaped by domestic political competitions.

Then they engage in competition for a multinational. National welfare of each country is



determined as an equilibrium outcome of this game.

In our model, the gainers of income redistribution effects are trade unions since the
demand of labor is increased, whilst domestic firms are losers due to competition effect.
(We assume that consumers are not organized into special interest groups.) The domestic
political competition between the trade union and the domiestic firm in each country is
modeled as a common agency situation.

We argue that special interest groups provide a government an extra political incentive
to attract FDI via the domestic political competition. If in the economically disadvanta-
geous country, the political incentive provided is great enough to dominate both the other
country’s economic advantage and the other government’s political incentive to attract
FDI, then the economically disadvantageous country wins competition for FDI. Other-
wise, the economically advantageous country wins the competition. The equilibrium price
for attracting FDI is higher than in the case when governments maximize national welfare.
We also show that allocative efficiency cannot be always achieved. This happens when the
economically disadvantageous country wins the competition.

As an application of the model, we provide a possible explanation of the competition
between Portugal, Spain and UK in 1991. Qur conjecture is that UK had an economic
advantage over Portugal in the competition. But Portugal won the competition, at a
‘price’ of 250,000 US dollars per job. We think that special interest lobbying mattered
there. The Portuguese government was far more influenced by special interest groups than
Spanish and UK governments. The trade union won the political competition in Portugal
and provided a sufficiently great political incentive for the Portuguese government to
dominate its rivals in international arena. Since Spanish and UK governments were also
politically-motivated, as a result, the Portuguese government paid a high price to attract
the two companies.

This is the first paper studying the effects of special interest politics on competition
for FDI and is related to several strands of literatures.

Many papers study competition for FDI from a purely economic angle. For example,
Haufler and Wooton (1999), Barros and Cabral (2000), and Fumagalli (2003) study compe-
tition for a multinational in the framework of imperfect competition. Barba Navaretti and
Venables et al. (2004) discuss the implications of policy competition for a multinational
in a simple model. Haaparanta (1996) considers the case where the exogenously given
FDI is perfectly divisible, and countries compete for their own shares. They all assume
that governments seek to maximize national welfare, and study the strategic interactions
between governments. They show that on the one hand, an economically advantageous

country wins FDI competition in an equilibrium; on the other hand, allocative efficiency is



always achieved. However, we show that all of these results can be reversed when special
interest politics is present.

To the best of our knowledge, Biglaiser and Mezzetti (1997) is the only other paper
to study the bidding war for a firm from a political economy perspective. In their paper,
elected officials have re-election concerns, which make their willingness to pay for attracting
a firm differ from voters’ willingness to pay for that. They derive a similar result to
ours: the allocation of FDI may be inefficient. However, this research and theirs are
complements rather than substitutes. The driving force of our model is special interest
politics, whilst the driving force of their model is politicians’ re-election concerns. Our and
their papers together send a message that political factors have big impact on competition
for FDI. In Biglaiser and Mezzetti (1997) the voters are assumed to be symmetric vis-a-
vis the investment project; there are no conflicts of interest among them. Notice that the

redistribution effects of FDI are considered explicitly in this paper.

The second theme is the robustness of strategic trade and industrial policy. Strategic
trade policy has become a core part of international trade policy analysis since the seminal
paper by Brander and Spencer (1985) was published. However, despite a voluminous
literature since then, the policy implications remain controversial, mainly because the
trade policy recommendation is very sensitive to the market conduct, with an export
subsidy being recommended with Cournot competition and an export tax with Bertrand.

Recent studies, such as Bagwell and Staiger (1994), Maggi (1996) and Leahy and Neary
(2001) show that if firms engage in strategic investment competition (e.g., for R&D or ca-
pacity) prior to product market competition, then industrial policy, in the form of an in-
vestment subsidy, would be robust to the form of market conduct. Neary and Leahy (2000)
develop a general framework to analyze optimal intervention towards dynamic oligopoly,
emphasizing the implications of different kinds of government commitment. They point
out that when firms make strategic investments prior to product market competition, the
first-best policy combination should be designed for both profit-shifting and correcting
the socially wasteful strategic behavior of the domestic firm to influence the decisions of
its rival and the domestic government. They also argue that a general model may not
be useful in providing a general guide to policy making, and that it might be better to
conduct case studies of particular policy combinations. Advertising is a fruitful field for
such a case study, since its policy implications in the context of strategic trade policy have

not been much explored.

In the second paper, “Advertising in a differentiated duopoly and its policy implications

for an open economy”, joint with Alistair Ulph, we first construct a model of advertising



in a differentiated duopoly. Following Church and Ware (2000) we distinguish between
cooperative advertising, which increases demand for rival firms’ products as well as those of
the advertising firm, and predatory advertising, which increases demand for the advertising
firm only by attracting customers away from its rivals. We construct a two-stage game,
in which in the first stage firms decide how much to invest in cooperative advertising,
or predatory advertising or both. In the second stage they engage in product market
competition, either Cournot or Bertrand. We show that whatever the form of product
market competition, firms will invest in only one type of advertising, which is determined
by the relative effectiveness of the two types of advertising and the degree of product
differentiation. In an equilibrium, any combination of market conduct and advertising
type is possible except predatory advertising with Cournot and cooperative advertising
with Bertrand. Moreover, whatever the form of product market competition, cooperative
advertising is a strategic complement and makes the rival’s profits increase, while predatory
advertising is a strategic substitute and makes the rival’s profits decrease.

We then analyze policy setting in the context of a Brander-Spencer third-country
model of strategic trade, beginning with the case where governments can set trade and
industrial policies, and then considering the cases where they can set only industrial policy
or only trade policy. When governments use both trade and industrial policies, these
policies are substitutes. When governments can use only industrial policy, it is robust, i.e.,
governments will always use an advertising subsidy irrespective of the type of advertising
and the form of market competition. However the significant new result of this paper is
that, when governments can use only trade policy, for a wide range of parameters, trade
policy, in the form of a trade subsidy, is similarly robust, i.e., governments always use a

trade subsidy irrespective of the type of advertising or the form of market competition.

The second paper studies the robustness of strategic and industrial trade policy from
a purely economic angle. In the third paper, “Is export subsidy a robust trade policy
recommendation towards a unionized duopoly”, I introduce special interest lobbying to a
strategic trade policy model. So both themes of this Thesis are developed in an interactive
way.

Recently Bandyopadhyay et al. (2000) point out that demand linearity ensures that
an export subsidy is the optimal trade policy towards a unionized Bertrand duopoly.
Brander and Spencer (1988) show that the optimal trade policy towards a unionized
Cournot duopoly is an export subsidy. These two papers together imply that an export
subsidy is a robust trade policy recommendation towards a linear unionized duopoly.

The objective of my third paper is to assess how robust this result is to two additional



factors: an opportunity cost of public funds; and special interest lobbying.

I begin with a linear model in which following Brander and Spencer (1988), I introduce
a trade union to a Brander-Spencer third-market model for one of the two exporting
countries, say, the ‘domestic country’, and consider the case of unilateral intervention.
In this model, I reproduce the result of robustness implied by the above two papers in a
clear-cut way. lL.e., the optimal trade policy is an export subsidy irrespective of the form of
market conduct. This serves as a benchmark case. Then, I introduce an opportunity cost
of public funds to the above setting. Now even in the linear case, an export subsidy cannot
be a robust trade policy recommendation if this cost is sufficiently high. Then, I allow
the domestic firm and the trade union to lobby for their favorable policies by giving the
domestic government political contributions prior to the government setting a trade policy.
This is modeled as a common agency framework developed by Bernheim and Whinston
(1986), and Grossman and Helpman (1994). I show that an export subsidy is a robust
policy recommendation irrespective of the form of market conduct if the government cares
about political contributions sufficiently relative to national welfare.

So, what is the main lesson that T have learnt from this simple exercise? First of all,
in the absence of political factors, an export subsidy can hardly be a robust trade policy
recommendation towards a unionized duopoly: the optimal policy is very sensitive to the
opportunity cost of public funds. However, an export subsidy can be a robust policy
recommendation when political factors (such as special interest lobbying) are present.

As far as I know, my paper is the first to consider the effect of both an opportunity cost
of public funds and special interest lobbying on strategic trade policy towards a unionized
duopoly. Matsuyama (1990), followed notably by Neary (1994), introduce a social cost of
public funds to the strategic trade policy literature. They do not consider special interest
lobbying. Fung and Lin (2000) use a common agency approach to studying strategic trade
policy from a political economy perspective. They do not include an opportunity cost of

public funds.



Chapter 2

Double-edged Incentive
Competition for FDI

Abstract

This paper studies the impact of special interest lobbying on competition between two
countries for a multinational in a common agency framework. We address the following
questions. On the positive side, is special interest lobbying a determinant of competition
for FDI? If so, how does it work? How does it affect the equilibrium price for attracting
FDI? On the normative side, what are the welfare effects of FDI competition when special
interest lobbying is present? Is allocative efficiency always achieved? We argue that special
interest lobbying provides an extra political incentive for a government to attract FDI. We
show that compared to the benchmark case when governments maximize national welfare,
now (1) an economically disadvantageous country has a chance to win the competition;
(2) the equilibrium price for attracting FDI is higher than in the benchmark case; (3)
allocative efliciency cannot be always achieved.

Key Words: Coalition-Proof Nash Equilibrium (CPNE), Common agency, FDI, Incen-
tive competition, Multinational, Special interest lobbying

JEL Classification: D72, ¥23, H25, H71, H73, H87



2.1 Introduction

The world has witnessed fierce FDI competition between countries during recent years.

For instance, Table 2.1 lists some of the competitions that have occurred in Europe.!

City, State Year Plant Other State Company’s Financial
locations investment investment incentive
considered (million $)  (million §)  per job

©)

Setubal, 1991  Ford, UK, 483.5 2603 254,451

Portugal : Volkswagen  Spain

North-East 1994/ Samsung France, Germany, 89 690.3 29,675

England 95 Portugal, Spain

Castle 1995 Jaguar Detroit, USA 128.72 767 128,720

Bromwich,

Birmingham,
‘Whitley, UK

Hambach, 1995 Mercedes- Belgium, 111 370 ?
Lorraine, Benz, Germany

France Swatch

Newcastle 1995 Siemens Austria, Germany, 76.92 1428.6 51,820
upon Tyne, Ireland, Portugal,

UK Singapore

Table 2.1: The cost of attracting investment: Examples of incentives given to investors in

Furope

Countries have an economic incentive to attract FDI since possible benefits of FDI
include job creation, antitrust, technological spillover and import substitution effects. In
order to achieve these potential beneficiary effects, countries tend to give favorable offers to
companies. However, in some cases, financial incentives provided were unbelievably high.
Consider the case where Portugal, Spain and UK competed for Ford and Volkswagen in
1991. Portugal won the competition but the Portuguese government paid over 250,000 US
dollars to companies in order to create one new job. Did Portugal really benefit that much
from foreign investments? People have good reason to question whether the Portuguese
government behaved efficiently since they can hardly understand why a national-welfare-
maximizing government made such a generous offer to foreign investors.?

This puzzle stimulates our research. In this paper, we study the impact of special inter-

est lobbying on competition between countries for FDI. We want to address the following

questions. On the positive side, is special interest lobbying a determinant of competition

"This table is based on Table IIT.7 of UNCTAD (1996). Competition for FDI is extensively documented

by UNCTAD (1996) and Oman (2000).
?See Barba Navaretti and Venables et al. (2004), Chapter 10, section 10.3.1.



for FDI? If so, how does it work? How does it affect the equilibrium price for attracting
FDT? On the normative side, what are the welfare effects of FDI competition when special
interest lobbying is present? Is allocative efficiency always achieved?

Our bhasic idea is as follows. FDI has income redistribution effects in each country.
Hence, in each country, the special interest groups who are the gainers of this redistri-
bution have an incentive to lobby the government to attract the FDI, whilst the special
interest groups who are the losers of this redistribution have an incentive to lobby the
government not to attract the FDI. The government’s ohjective is shaped by this political
competition. Governments then engage in competition for FDI. The outcome of this com-
petition determines national welfare of each country. Notice that when the special interest
groups in each country engage in political competition, they know that such competition
occurs in other countries. Therefore, the optimal lobby behavior should be based on the
anticipation of how the special interest groups in other countries lobby their governments,
and should take into account the equilibrium outcome of competition for FDI, given that

lobby behavior is sunk. This idea is illustrated in Figure 2.1.

Special Interest Special Interest
Groups of Country 1 Groups of Country 2
P <
2 N,

1 2 N; 1

\

/ /
Political
V4 e N LS

Government Government
1 2

FDI
Competition

Redistribution Effects The Redistribution Effects
Multinational

Figure 2.1: Tllustration of the basic idea

How do we put this idea to work? We consider the case where two countries compete for



a multinational. There is a monopoly market for a homogenous good in each country. The
only factor of production is labor, which is unionized, and the wage rate and employment
level are determined in a Leontief model. Therefore, in each country, the trade union
welcomes the multinational, hecause it can sell more labor and achieve more economic
rents, whilst the domestic firm does not welcome the multinational because its profits will
decrease. The shaping of a government’s objective by the trade union and the domestic
firm via political competition in each country is modelled as a common agency situation
based on Bernheim and Whinston (1986), and Grossman and Helpman (1994).3

Common agency is initiated by Bernheim and Whinston (1986), and is successfully
used to study political economy of trade policy by Grossman and Helpman (1994). Gross-
man and Helpman (1994) develop a political contributions approach in which at the first
place special interest groups acting as principals simultaneously make political contribu-
tions, which are functions of trade policies, then after observing political contributions
the government acting as the agent chooses trade policies to maximize a weighted sum of
political contributions and national welfare with more weight putting on political contri-
butions. Grossman and Helpman (1994) capture the idea that when special interest groups
are present, the mechanism of trade policy making would fail to internalize all benefits and
costs as the consequénce of trade policies. Applying this framework to studying competi-
tion for FDI shows the possibility that the cost of subsidizing FDI is not fully internalized
and a government’s willingness to pay for FDI may be higher than its country’s economic
incentive to attract FDI.4

But a common agency framework per se is not sufficient to determine the equilibrium
price for attracting FDI since we consider competition between two countries for FDI
As our basic idea shows, we study a situation in which two common agencies compete

with each other. This relates to Putnam’s idea of a two-level game.? Several papers ex-

*In our model, we treat the trade union and the domestic firm in each country as special interest
groups. Lahiri and Ono (2004) point out that the trade union who wants the government to stipulate that
multinationals purchase most their inputs from the local markets, has an incentive to lobby the government,
and the purpose is to maximize the income of workers. Kayalica and Lahiri (2003) point out that almost
all countries have well-organized local producers, e.g., automobile industry, who lobby the government for
higher levels of protection against the goods of foreign-owned plants producing in the country. We suppose
that consumers are not organized, and do not form a special interest group in this paper.

“Notice that we follow this political contributions framework, but political contributions are not con-
tingent on governments’ actions (lump-sum subsidies or taxes) but the outcome of FDI competition in our
model.

SPutnam (1988) points out that “The politics of many international negotiations can usually be con-
ceived as a two-level game. At the national level, domestic groups pursue their interests by pressuring
the government to adopt favorable policies, and politicians seek power by constructing coalitions among
those groups. At the international level, national governments seek to maximize their own ability to satisfy
domestic pressures, while minimizing the adverse consequences of foreign developments. Neither of the
two games can be ignored by central decision-makers, so long as their countries remain interdependent,
yet sovereign.” See Putnam (1988), pp. 434.

People may argue that in his original work, Putnam (1988) does not suggest whether the idea of a
two-level game should be modelled as a sequential game or a simultaneous game. However, in economic
analysis, this idea is related to the idea of strategic delegation and is modelled as a sequential game. See



plore this idea in different settings. Grossman and Helpman (1995a) study the impact of
special interest politics on negotiation of a free-trade agreement between two countries.
Grossman and Helpman (1995b) introduce special-interest politics to the analysis of in-
ternational trade relations, considering both noncooperative tariff setting and negotiated
tariffs. Persson and Tabellini (1992) study the effects of election under majority rule on
competition for mobile capital between countries in order to shed light on the repercus-
sions of European integration on fiscal policies in different countries.> Our paper gives a
new application of the idea of a two-level game showing that how it can be used to study
competition for FDI when governments are influenced by special interest groups.”

Notice that in the benchmark case when governments maximize national welfare, an
economically advantageous country wins competition for FDI for sure. The equilibrium
price for attracting FDI is equal to the other country’s economic incentive to attract
FDI minus the multinational’s investment premium in the winning country (or plus the
multinational’s investment premium in the other country). Allocative efficiency is always
achieved.

But when special interest lobbying is present, all these results can be changed.

First of all, special interest groups provide a government an extra political incentive to
attract FDI via the domestic political competition. If in the economically disadvantageous
country, the political incentive provided is great enough to dominate hoth the other coun-
try’s economic advantage and the other government’s political incentive to attract FDI,
then the economically disadvantageous country wins competition for FDI. Otherwise, the
economically advantageous country wins the competition.

Two testable hypotheses are derived. First, if the economically disadvantageous coun-
try wins FDI competition, then the extent to which its government is influenced by special
interest groups must be greater than the extent to which the other government is influ-
enced. Second, if no country has an economic advantage over the other country in FDI
competition, then the country whose government is more influenced by special interest
groups, wins the competition.

The equilibrium price for attracting FDI is higher than in the case when governments
maximize national welfare. The competition for the multinational can be viewed as a
Bertrand game. When special interest lobbying is present, each government is provided

an extra political inventive to attract FDI besides an economic incentive. So, irrespective

Grossman and Helpman (1995b), and Persson and Tabellini (1995).

Persson and Tabellini (2000) present a slightly different version of this model. See Chapter 12, section
12.4.4.

"Notice that in Persson and Tabellini (1992), voters do not vote directly on policy but elect a policy
maker who makes policy decision. In Grossman and Helpman (1995a), (1995b) and our paper, special
interest groups lobby directly for policies.
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of who wins the competition, the payments to the multinational must be higher than
before.

We then do welfare analysis. Allocative efficiency cannot be always achieved. This
happens when the economically disadvantageous country wins the competition.

As an application of the model, we provide a possible explanation of the competition
between Portugal, Spain and UK in 1991. Qur conjecture is that UK had an economic
advantage over Portugal in the competition. But Portugal won the competition, at a ‘price’
of 250,000 US dollars per job. We think that special interest lobbying mattered there. The
Portuguese government was far more influenced by special interest groups than Spanish
and UK governments. The trade union won the political competition in Portugal and
provided a sufficiently great political incentive for the Portuguese government to dominate
its rivals in international arena. Since Spanish and UK governments were also politically-
motivated, as a result, the Portuguese government paid a high price for attracting the two
companies.

This is the first paper studying the effects of special interest politics on competition
for FDI and is related to several strands of literatures.

Many papers study competition for FDI from a purely economic angle. For example,
Haufler and Wooton (1999), Barros and Cabral (2000), and Fumagalli (2003) study compe-
tition for a multinational in the framework of imperfect competition. Barba Navaretti and
Venables et al. (2004) discuss the implications of policy competition for a multinational
in a simple model.® Haaparanta (1996) considers the case where the exogenously given
FDI is perfectly divisible, and countries compete for their own shares. They all assume
that governments seek to maximize national welfare, and study the strategic interactions
between governments. We have shown that the results obtained under this assumption do
not hold when special interest lobbying plays a role in competition for FDI.

To the best of our knowledge, Biglaiser and Mezzetti (1997) is the only other paper
to study the bidding war for a firm from a political economy perspective. In their paper,
elected officials have re-election concerns, which make their willingness to pay for attracting
a firm differ from voters’ willingness to pay for that. They derive a similar result to
ours: the allocation of FDI may be inefficient. However, this research and theirs are
complements rather than substitutes. The driving force of our model is special interest
politics, whilst the driving force of their model is politicians’ re-election concerns. Our and
their papers together send a message that political factors have big impact on competition
for FDI. In Biglaiser and Mezzetti (1997) the voters are assumed to be symmetric vis-a-

vis the investment project; there are no conflicts of interest among them. Notice that the

83ee Chapter 10, section 10.3.1.
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redistribution effects of FDI are considered explicitly in this paper.

Tax competition for mobile capital, which assuming perfect competition, whilst in-
troducing asymmetries between countries, and studying the interaction between different
tax instruments, is one of the most important themes in traditional public finance. How-
ever, since profit-maximizing firm is far different from mobile capital, as Fumagalli (2003)
notes:? this approach is more appropriate when dealing with competition for portfolio in-
vestment rather than for FDI.1? See Wilson (1999), and Wilson and Wildasin (2004) for
surveys of tax competition literatures.

Besides the contributions to the existing literatures of competition for FDI, this re-
search has significant policy implications. Recently, José Manuel Barroso, the new presi-
dent of the European Commission, assailed French and German efforts to end tax compe-

tition among European Union countries.

“Some menber countries would like to use tax harmonization to raise taxes
in other countries to the high-tax levels in their own countries,” Mr. Barroso
said in an interview during the World Economic Forum’s annual meeting in
this Swiss ski resort. “We do not accept that. And member states will not

accept it.” 11

His view has been supported by some economists. For example, Milton Friedman said

that

“Competition, not identity, among countries in government taxation and
spending is highly desirable. How can competition be good in the provision
of private goods and services but bad in the provision of governmental goods
and services? A governmental tax and spending cartel is as objectionable as a

private cartel.” 12

However, this paper gives a caveat to this optimistic view. We point out that this com-
petition may end up with allocative inefficiency when special interest lobbying is presént.
The structure of this paper is as follows. Section 2 sets out the model, which is analyzed
In section 3 and section 4. The welfare effects are analyzed in section 5. In section 6, we
discuss the robustness of results obtained in this paper, and the final section concludes.

See Appendix to Chapter 2 for some technical proofs.

%Also see the references she cites.

10As noted in the above discussion, Persson and Tabellini (1992), and Persson and Tabellini (2000)
explore the political economy implications of competition for mobile capital between countries. But for
the same reason, we wonder whether their approach is appropriate for studying competition for FDI from
a political economy angle.

' Wall Street Journal Europe, January 31, 2005. Notice that the tax competition that he mentioned is
one form of incentive competition for FDIL

12 Wall Street Journal Europe, July 29, 1998.
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2.2 The Model

We set out the model in this section.

Preference:

There are two countries, ¢ = 1,2. The preference of the representative consumer of
country 2 is given by

U (g, mi) = v () + i,

where

. 1
u' (q;) = qiigi — 5/31'%?

¢; is the consumption of a homogenous good, and m; is the consumption of a numeraire

good. The inverse market demand (market price) is given by
pi = o — B

Production:

Labor, which is immobile between two countries, is the only input for producing g,

and the technology is a Ricardian one:

qgi = —,

where <y; is the inverse of the input-output coefficient, and the marginal product of labor
is % We assume that the workers’ opportunity wage rate, w¢, is equal to the marginal
product of labor.!3 Labor is organized and forms a trade union in each country.

Players:

There are three firms: the domestic firm of country 1, the domestic firm of country
2, and a multinational firm; and two trade unions: the trade union of country 1, and the
trade union of country 2; and two governments: government 1 and 2.

Timing:

This is a five-stage game.

Stage 1: The trade union and the domestic firm in each country lobby the government
simultaneously and noncooperatively by giving the government political contributions con-

tingent on the multinational’s location.!* In particular, trade union ’s contribution sched-

15We make this assumption in order to simplify analysis. Our key results are not dependent on it. See
discussion in section 6.

“Notice that in Bernheim and Whinston (1986), (and Grossman and Helpman (1994)), the contract
(the contribution schedule) offered to the agent (the government) by a principal (a special interest group)
is contingent on the agent’s actions (trade policies). Qur approach is different from theirs.

13



ule is given by
CE if FDIin country 1,

cr=¢ (21)
ij if FDI in country j;
where C' > 0. Domestic firm 4’s contribution schedule is given by
CE if FDIin country i
T v 22)

?

Cf; if  FDIin country j;

where CF > 0. i =1,2, j = 1,2, i # j. Notice that the multinational is not allowed to
make political contributions.1®

Stage 2: After observing all contribution schedules, two governments announce simul-
taneously a lump-sum subsidy b; to the multinational .16

Stage 3: The multinational makes its location choice. We suppose that the multina-
tional wants to establish a subsidiary in country 1 or 2.17

Stage 4: The wage rate and the employment level are determined in each country.
The trade union moves first and sets the wage rate. After observing the wage rate, the
domestic firm decides how much labor to employ when the multinational does not locate
in the country; whilst the domestic firm and the multinational make employment decisions
simultaneously and noncooperatively when the multinational locates in the country. (We
use a Leontief model to characterize the strategic interactions in this stage.)

Stage 5: Product market competition. We assume that if the multinational locates
in country 4, it will adopt the same technology as firm 4¢’s technology. In addition, we
suppose that there is no trade between the two countries. In this stage, firm 7 and the
multinational engage in Cournot competition when the multinational locates in country
i. Otherwise, firm ¢ sets its monopoly outputs.!®

Then the game is over.

Payoffs:

A domestic firm receives its profits minus its political contributions. A trade union
receives its economic rents minus its political contributions. The economic rents are defined

as the product of the difference between the actual wage rate and the opportunity wage

rate and the employment level.

15See discussion in the Conclusion.

181f b, is negative, it is a lump-sum tax.

'"We do not consider direct export as one of the multinational’s possible options in this paper. See
discussion in the Conclusion.

'8People may argue that a more realistic setting is to consider the case when the multinational is allowed
to trade between countries, though domestic firms not. However, we doubt that the basic results derived
from the simplest case — the no-trade case — would be changed when considering this more complicated
case. See discussion in section 6.
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Government ¢’s payoffs are given by

X(CL+CEY+ (Wi—1b;) if FDIin country i

, _ A > 0. (2.3)
i (Cg + 05) +Wi  if FDIin couniry j

Gt = ,
W is country 4’s national welfare when it wins the competition for the multinational,
whilst I/V; is its national welfare when it loses the competition. National welfare is defined
as the sum of (1) consumers’ surplus,'¥ (2) domestic firm’s profits, and (3) economic rents.
When country ¢ wins the competition for the multinational, it pays a lump-sum subsidy
b; to the multinational, which is collected from consumers by lump-sum taxation.?? A\’ is a
parameter that represents the marginal rate of substitution between political contributions
and national welfare. The larger is A?, the more weight is placed on political contributions
relative to national welfare, and the more government i is influenced by trade union
and firm .21 When \® goes to infinity, government 7’s payoffs are equivalent to political
contributions. When X = 0, government i’s payoffs are national welfare and cannot be
influenced by political contributions.??

The multinational receives its profits plus the subsidy that it receives (or minus the
tax that it is levied).

We solve the model in section 3 and 4 from backward and use a Coalition-Proof Nash

Equilibrium (hereafter CPNE) as the solution concept in the first stage of the game.

19We assume that workers do not consume the good produced by themselves.
2When it collects a lump-sum tax from the multinational, the tax revenue is distributed among con-

sumers by a lump-sum subsidy.
2INotice that the coefficient of national welfare is 1, so A" is both an absolute weight and a relative

weight.
221t should be noted that government i’s objective takes a linear form. The use of this is initiated by

Grossman and Helpman (1994), in which a government’s objective is given by
G=C+aW,a>0,

where C'is the sum of political contributions that a government receives, W is a country’s national welfare,
which includes political contributions, and a is the marginal rate of substitution between national welfare

and political contributions.
Other authors, for example, Rama and Tabellini (1998), and Kayalica and Lahiri (2003), write a gov-

ernment’s objective as follows:

G'=(p-1)C+W,p>1.
Again, C represents total political contributions that a government receives, and W represents a country’s
national welfare. p — 1 is the marginal rate of substitution between political contributions and national

welfare. Hence, p — 1 is the inverse of a.

Define
A=p—-1,A2>0.

We have the objective function used in our paper.

15



2.3 Equilibrium Analysis I: The Last Three Stages

Let us consider country 2. When the multinational locates in this country, in the last stage

of the game, the domestic firm maximizes its profits:
= (e — By (i + ) g — vowiegas,
whilst the multinational maximizes its profits:
w = (o = B (qu + ¢)) 6" — vowig?.

g;; denotes the domestic firm’s sales in country i, qlM denotes the multinational’s sales in
country Z, and w;; denotes the wage rate when the multinational locates in country 4. The
domestic firm’s first-order condition for profit maximization and the multinational’s first-

order condition for profit maximization determine simultaneously the Nash equilibrium:23

o — W —
(qii 4") :( : Bﬂ% =, = 3/;2 “).
7 T

Hence, the equilibrium employment levels are given by

i Qf — VWi
Ly (wiz) = ; <—3/3_ ) ,

o — YiWii
LY (wi) =, (#) :

where L} denotes firm i’s employment levels, and LM denotes the multinational’s employ-

ment levels.

In the penultimate stage, trade union 7 maximizes its economic rents:
wi = (wis — wf) (L (wi) + LY (wir)) -

From the first-order condition for maximization, we can solve for the equilibrium wage

rate:
4+ 1

_eitl (2.4)
2;

Wi

28Notice that the first-order conditions are also sufficient in this standard Cournot game.
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Using expression (2.4), we can show

7

Mmoo G—1
G = q; = é—ﬂi,

Li =LY =, (W)’

i M _ (o — 1)2

T =T = »

K 365;

wf _ (ai - 1)2’
6/3;

2

cst = (i = 1) ,
' 1843,

(o — 1)

Wi =esi ol bl = S

Notice that cs% denotes the consumers’ surplus when the multinational locates in country

Z'_24
When the multinational locates in country 7, in the last stage of the game, the domestic

firm maximizes its profits:
5 = (06 — BiGij) Gij — ViwisGij -

¢i; denotes domestic firm’s sales when the multinational locates in country j, w;; denotes
the wage rate when the multinational locates in country j. From the first-order condition

for profit maximization, we can solve

Oy YW
qij = ——25. .
K3

Hence, the equilibrium employment levels are given by

i Qo — Y, Wij
LY (wij) =, (#) ;

where L;- denotes the employment levels when the multinational locates in country j.
In the penultimate stage, trade union 4 maximizes its economic rents:
i

wh = (wij — wf) L} (wi) -

2414, should be noted that g, and g/ are not functions of v, respectively. Why is that? Recall that the
production function is ¢; = £t. Therefore, to produce one unit of output requires v, units of labor, and the
unit production cost is the product of v, and the wage rate, which prevails. Here, we consider competitive
wage rate, which is equal to wi = % Hence, the unit production cost is 1. Therefore, -y, does not appear
in the expressions for ¢;;, and ¢/ respectively. This indicates that in this model, the unit production cost
is one of the fundamental parameters. It is 1 in the case that we consider.
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From the first-order condition for maximization, we can solve for the equilibrium wage

rate:%%
a; +1
W5 = 7 (2.5)
Using expression (2.5), we can show
a; — 1
Lj =% (4—/51) )
132
o= )7
¢ 163;
G 1)2
wj = 8—/3—’
i (c; — 1)2
g,
7 (ai - 1)2

2

Notice that csé denotes the consumers’ surplus when the multinational locates in country
j.
We shall use the following Definition.

Definition 2.1
(s — 1)°

A,‘ =
28,

Notice that we are studying an economic environment with a linear inverse market
demand and constant returns to scale production, and marketing technologies. A, gives

social welfare under perfect competition in this setting. It is straightforward to show that

OA; S0 04

e D5, < 0. (2.6)

It is standard that social welfare increases with the market scale, whilst it decreases with
the slope of the demand function.

We use A; to normalize consumers’ surplus, economic rents, domestic firm’s profits
and national welfare and the results are summarized in Table 2.2. So, every term in the
Table is a relative measure rather than an absolute measure.

Country 4’s net gain under FDI is 1_16Ai7 which represents government ¢’s economic in-
centive to attract FDI. Notice that 7¢ = 7} = l_lgAi; which represents the multinational’s

investment incentive in country i.

*>Notice that wi; = wij, since the equilibrium employment levels when the multinational locates in
country ¢ are proportionate to those when the multinational locates in country j.
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Term FDI | NO | WELFARE CHANGE
consumers’ surplus é A; 1—16 A; 1—% A,
economic rents IYNEIEYN LA,
3 7 4 T 1 % 7
domestic firm’s profits %Ai %Ai — A
national welfare %Ai LA TlgAi

Table 2.2: The redistribution effects of FDI in the basic model

Without loss of generality, in the following analysis we make the following Assumption.

Assumption 2.1
A > Aj.

According to Assumption 2.1, 1_16Ai — 1—16Aj > 0. Hence, Assumption 2.1 says that
country ¢ benefits more than country j from FDI, and government 7 has a greater economic
incentive to attract FDI. According to Assumption 2.1, %Ai — %Aj > 0. Hence, the
multinational’s investment incentive in country ¢ is greater than its investment incentive
in country j.

In the third stage, the multinational makes its location choice. Given country #’s
lump-sum subsidy, b;, and country j’s lump-sum subsidy, b;, the multinational locates in
country 1, if and only if

M b > 71_;% +b;.

Otherwise, it locates in country 5.2 Notice that if b; = b;, it locates in country .27

2.4 FEquilibrium Analysis II: The First Two Stages

2.4.1 The second stage

In the second stage, given contribution schedules, government ¢’s objective is given by

N(CT+Cf) + (Wi —b) if FDIin country i,

2.7
7 T F 7» - . . ( )
MO+ G5 )+ WS if FDI in country j.

G'=

Setting
A(CT + CE) + (Wi — b)) =X (CL + CF) + W,

26We prescribe that the multinational locates in country 4 if 7 +b; = ﬂ'éw + b;.
270f course, if max {ﬂ'ﬁ” + bi, 71';-\4 + bj} < 0, the multinational does not invest in any countries. As we

will see, this does not happen in an equilibrium.
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we can solve for government i’s willingness to pay to attract the multinational, S;.28

S = N[(CcE+cf) - (Ch+ i)+ (Wi -wi)

LA, (2.8)

~ A [(cE+ ) - (CF+CE) + 55

S; consists of two terms. The second term is familiar: it represents government 4’s eco-
nomic incentive to attract FDI. The first term represents an extra political incentive (or
disincentive) for government 4 to attract FDI, which is provided by special interest groups
via the domestic political competition. When the multinational locates in country i,
the amount of political contributions that government i receives is equal to (Cg +Cf ).
When the multinational locates in country j, it receives (C’Z + Cg) So, in case when
it attracts FDI, it receives (C7 + cE ) at the expense of (C’Z + Cg) The net political
contributions that it receives are equal to (C}f +CE ) — (C’Z + Cg) Since government
#’s marginal rate of substitution between political contributions and national welfare is A,
it is willing to pay an extra amount, A\* [(C}; + Cg) — (C}; + C’f;)] to the multinational
in order to receive (CE; + Cf;) -~ (CZ + Cf;) If (Cg + C’f;) — (C;"; +C£> is positive,
s0, \! [(Cg + Cg) — (CE; + Cf;)] is positive, then government ¢ is provided a political
incentive to attract FDI. Otherwise, it is provided a political disincentive to attract FDI.
Notice that S; increases with CL and Cf, decreases with Cg; and Cg . So, there is a chance
for special interest groups to manipulate government ¢’s willingness to pay to attract the
multinational.

Similarly, government j’s willingness to pay to attract the multinational is given by

S; = NI(Ch+0f) -+ o)+ (W) -w)

1A-

= W [(Ch+Ch) - (Ch+ oD+ 145

And a similar discussion applies.
Therefore, given contribution schedules, and given the governments’ anticipation of

how the game evolves from the second stage, the equilibrium in this stage is characterized

as follows:?% country 4 wins the competition, and pays the amount b; = S;— ( %Ai — 1_18Aj)v

28Notice that the gross value of FDI to government i is [)\i (C,Y; + 05) + W,’] - [)\i (CZ; + C,I;) + Wﬂ .
However, government 4 pays b; to the multinational when the multinational locates in country i. There-
fore, the net value of FDI to government 7 is [)\i (C?; + C,If) + VV}] — [)\i (C,Y; + Cg) + PV;’] — b =
[/\i (C}; + C,Iz) + (WlI — b,)] - [/\i (C,Y; + Cf;) + Wﬂ. Let this expression be equal to zero, we can solve
for government 7’s willingness to pay to attract the multinational.

2Here we concentrate on the standard Bertrand equilibrium in which players do not play weakly domi-

nated strategies.
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to the multinational if and only if

1 1
Si+ 75l > Sj + 54, (2.10)
Otherwise government j wins the competition, and pays the multinational b; = 5; +
1 1
(1584 — 1545)-

Notice that the necessary and sufficient condition — condition (2.10) - for country ¢ to
win FDI competition in an equilibrium is that government 7’s political incentive (or disin-
centive) plus its economic incentive to attract FDI , plus the multinational’s investment
incentive in country 7 (weakly) dominates government j’s political incentive (or disin-
centive) plus its economic incentive to attract FDI, plus the multinational’s investment
incentive in country j. Otherwise, country j wins FDI competition in an equilibrium.

It is useful to note the following Remark.

Remark 2.1 (Benchmark: No Politics) If government i and j mazimize national wel-
fare, i.e., )\i,)\j = 0, then a government’s political incentive or disincentive to atiract
FDI disappears. So, S; = %ﬁAi, and S; = %GA]-. Since %Ai + %BAZ' > ll—ﬁAj + %BA]-,
country i always wins FDI competition. The equilibrium price for attracting the multi-
national is equal to country j’s economic incentive to attract FDI minus the multina-
tional’s investment premium in country i, b; = l—lﬁAj — (TlgAi — 1—18Aj). This shows o
general result that previous literatures had obtained: without political economy, a coun-
try wins FDI competition in an equilibrium if and only if its economic incentive to al-
tract F'DI plus the multinational’s invesiment incentive in this country is greater than
the other country’s economic incentive to attract FDI plus the multinational’s invest-
ment incentive in the other country. In this sense, the difference between these two sums,
('1%Ai + %Ai) — (%A]’ + l—lsAj) = (1—16 + 1—18) (A; — A;) > 0, represents country i’s eco-
nomic advantage over country j in competition for FDI. Now, the result can also be stated
as follows: without politics, an economically advantageous country wins the competition

in an equilibrium for sure.

Now, government i’s and j’s economic incentive to attract FDI, the multinational’s
investment incentive in country ¢ and 7, are summarized by country i's economic advantage

in FDI competition. Rearranging condition (2.10), we have the following condition,

, 1 1 .
% T F T F T F T F
(2.11)
It implies that given political contributions, whether a country wins FDI competition is

determined by the interactions of whether it has an economic advantage in FDI competi-
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tion, and its government’s political incentive (or disincentive) and the other government’s
political incentive (or disincentive) to attract FDI. With this condition in mind, we turn

to analyze how special interest groups play the first stage of the game.

2.4.2 The first stage

First of all, notice that no interest group will make strictly positive political contributions
for both locations. Any interest group may gain or lose from DI, or may be indifferent
between the two locations. Obviously, it does not have an incentive to make strictly
positive political contributions when its unfavorable outcome occurs, whilst it may do
that when its favorable outcome occurs. If this interest group is indifferent between the
two outcomes, it surely does not have an incentive to make strictly positive political
contributions irrespective of in which country the multinational locates. In addition, it
is quite natural to think that the political contributions, which this interest group makes
when its favorable outcome occurs, should not be strictly greater than its net gain under

that outcome.30

See Table 2.2. In country i, trade union i gains, whilst firm i loses from FDI. Trade

union ¢’s net gain is 1—12Ai if the multinational locates in country 7. Hence we have
<Ch< XA, cE 2.12
0_ iigﬁ i;CijZO- ( )

If the multinational locates in country j, firm ¢’s net gain is %Ai. Hence we have
JAVS (2.13)

Country j’s case is very much similar to country i’s. Replacing subscript ¢ with j,
subscript iz with jj, and subscript ¢j with j¢, we have country j’s case.

Moreover, condition (2.11) reduces to

. 1 1 .
T F T F
Whether a government has a political incentive or disincentive to attract FDI is determined
by which special interest group wins the domestic political competition in the sense that
its political contributions are bigger than its rival’s.
The highest incentive that trade union %k can provide for government %k to attract

FDI is given by l—lzz\kAk, since AF (C’& — C’]fl) increases with trade union k’s political

0By doing this, we assume implicitly that we do not allow players to choose weakly dominated strategies
in the first stage of the game. Also see Grossman and Helpman (1995a).
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contributions, which is not strictly greater than its net gain under FDI. The highest
disincentive that firm & can provide for government k to attract FDI is given by —%AkAk,
since A* (C’Z;L — C’f;) decreases with firm &’s political contributions, which is not strictly
greater than its net gain when the multinational locating in country I. & =14,7, 1 = 1,7,
k#1.

This implies that in each country the trade union is always able to win the domestic
political competition. Since the trade union gains more than the domestic firm loses from
FDI, whatever a disincentive to attract FDI is provided by the domestic firm, it would be
beaten by an incentive to attract FDI provided by the trade union if doing so is profitable.

We say that government k’s political-competition-proof highest political incentive to
attract FDI is given by 1—12AkAk - %)\kAk = %)\kAk, since trade union & cannot in-

crease government k’s incentive, at the same time firm k cannot increase government k’s

disincentive to attract FDI, and trade union £ wins the domestic political competition,

k=1i,j.

Before going further, it is useful to note every interest group’s payoff function in the
first stage of the game.

Trade union i’s payoffs are as follows: it gets %Ai + (%2 A, —CF ) if the multinational
locates in country ¢; it gets %Ai if the multinational locates in country j.

Firm 4’s payoffs are as follows: it gets 1—18Ai if the multinational locates in country ¢;
it gets %Ai + (%A7 — Cg) if the multinational locates in country j.

Trade union j’s payoffs are as follows: it gets iAj if the multinational locates in
country 1; it gets %Aj + (1—12Aj — C’f;) if the multinational locates in country j.

Firm j’s payoffs are as follows: it gets 1—18Aj+ (%Aj — Cﬁ) if the multinational locates

in country ¢; it gets l—lsAj if the multinational locates in country j.

Equilibrium characterization

First we derive the best response for each special interest group.

Lemma 2.1 (Best Response)

1. Given the other players’ strategies, CI is trade union i’s best response, in which

K3

CF =max {0} if N (%A—CF)+ (& +%) (A -4, 2 N (¢§ - Cf)

Ck e [0, %Ai] if otherwise
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where z!' is determined by

: ; 1 : :
Al(ziT~Cf;)+(16 )(A Aj) =N (CL—-CF).

2. Given the other players’ strategies, CI is firm i’s best response, in which

Che 0, BA] if XN(CE-5A)+(d+4) (Ai-a) >N (¢h-CE)

CF = max {O zF} otherwise

where z 15 determined by

A (CE - )+<116 )(A — ) =N (CL-CF).

3. Given the other players’ strategies, CjT is trade union j’s best response, in which

CLelo, &a5] if Ai(cT CF) (& + L) (A — A)ZAJ<%A]._C]EZ“)
C}; = max {07 Z]T} otherwise

where z] is determined by

Ai(cg—cf;)+<116 >(A A) =N (2] -CE).

4. Given the other players’ strategies, CJF is firm j’s best response, in which

of =max{0,2} if N (CL-CE)+ (& +%) (A - a,) 2 ¥ (] - 54,;)

gt

CF [O, 752A ] if otherwise

where z] 15 determined by

3 1
x@}c@+t6 )@ Ay) = N (CF— 2F)

Proof. See Appendix to Chapter 2. =
A combination of special interest groups’ contribution schedules is a Nash equilibrium,
if and only if given other three special interest groups’ contribution schedules, any special

interest group’s contribution schedule is its best response. But Nash equilibria are too
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many. So, we characterize the CPNE (CPNEs) in the first stage of the game.?!

We prove that there are three forms of CPNEs depending on parameter configurations.

Firstly, consider the case where

5 11 1
SN A+ (=4 — ) (A= A > = NA 2.15
72/\A1+<16+18)(A Aj) > 73N, (2.15)

Proposition 2.1 CI' =0; CJF = 0; plus the following contribution schedules

0 if FDIin country i,

cF -
Cf; if FDIin country j,
where Cf; = [O, 7°2A7];
T ( 0 if FDIin country i,
C; =

! 1 C]Tj if FDIin country 7,

where C]-Tj € [O, %Aj]; constitute a CPNE in the first stage of the game, in which country

i wins the competition for the multinational.

Proof. See Appendix to Chapter 2. &

Condition (2.15) says that country #’s economic advantage in FDI competition minus
government 7’s highest political disincentive to attract FDI (weakly) dominates government
J’s highest political incentive to attract FDI, when trade union 7 and firm j do not make
political contributions. This happens when both A* and M are sufficiently small, in other

words, the extent to which each government is influenced by special interest groups is

31Bernheim, Peleg and Whinston (1987) develop the concept of a CPNE. See page pp. 6.
“... consider an n-player game I' = [{g’}" {51}7":1], where S is player i’s strategy

i=1"
set and g°: 7, S — R is player i’s payoff function. Let J be the set of proper subsets
of {1,...,n}, and denote an element of J (a ‘coalition’) as J € J. Let S’ = e 5% for
the case of {1,...,n} we will simply write S. Also let —J denote the complement of J in
{1,...,n}. Finally, for each s°; € §77, let I'/s%; denote the game induced on subgroup J

by the actions s? ; for coalition —J, i.e.,

r/s?, = [{ﬁi}ig ’ {Si}iej} ’

where g*: S7 — R is given by g’ (s7) = ¢ (ss,8%;) foralli € J and s; € s7.

DEFINITION. (i) In a single player game I', s* € S is a Coalition-Proof Nash equi-
librium if and only if s* maximizes g* (s).
(ii) Let n > 1 and assume that Coalition-Proof Nash equilibrium has been defined

for games with fewer than n players. Then,

(a) For any game I' with n players, s* € S is self-enforcing if, for all J € J, 53
is a Coalition-Proof Nash equilibrium in the game I'/s” ;.

(b) For any game I" with n players, s* € S is a Coalition-Proof Nash equilibrium
if it is self-enforcing and if there does not exist another self-enforcing strategy vector s € S
such that g* (s) > g*(s*) forall i = 1,...,n.”
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sufficiently small; and country 4’s economic advantage is sufficiently big. As a result, even
if pre-play communication is allowed, firm ¢ and trade union j cannot coordinate and
help country 7 win the competition noncooperatively: firm ¢ cannot increase government
i’s political disincentive, at the same time trade union j cannot increase government j’s
political incentive enough to offset country é’s economic advantage. Clearly trade union ¢
and firm j will not make strictly positive political contributions. Firm 4 and trade union
4 can choose arbitrary political contributions.*?
We have a continuum of equilibria here. Given any equilibrium, country ¢ wins the
competition for the multinational, and pays the amount
| 1
1=XCj, + EAj BT (A — A;), (2.16)
where CJTJ- € [O, 12A ] to the multinational. b;; takes the minimum value at C(r =0, so

that the minimum payment to the multinational is given by33

min __ 2.17
Secondly, consider the case where
1 1 1 1. 1 1 1 ..
— XA A, — A > =NA, —— X A — A < —=MNA,.
— ri’( +18) (A j) > 72)\ Aj, but 72)\A—|—< +18) (A 5) 127" 9
(2.18)

Proposition 2.2 The following contribution schedules

if DI in country 1,

7

if FDIin country j;

)

if FDI in couniry 7,

{ 2A, if FDI in country j;

0 if FDIn country ¢,
%A if FDI in country j;

oF C’ﬁ if  EFDI in couniry i,
’ 0 if FDIin country j;

#2Notice that condition (2.15) is also necessary. Suppose not. Then given trade union ¢ and firm j do
not make political contributions, clearly firm ¢ and trade union j can coordinate and help country j win
the competition in a noncooperative way if pre-play commumcation is allowed.

33Notice that the multinational receives at least, £A; + &A; — & (A —4Ay) = (& + X)A; >0, in
this case.
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where CEL, and Cﬁ- satisfy

| 5 11 A
Nler -2+ (2 e D) —ay=x(La,—ch), (2.19)
72 16 18 12

constitute a CPNE in the first stage of the game, in which couniry i wins the competition

for the multinational.

Proof. See Appendix to Chapter 2. &

The second strict inequality of condition (2.18) implies that the contribution sched-
ules given in Proposition 2.1 cannot form CPNEs now. The first inequality says that
government ¢’s political-competition-proof highest political incentive to attract FDI plus
country ¢’s economic advantage in FDI competition (weakly) dominates government j’s
political-competition-proof highest political incentive to attract FDI. In this case, coun-
try 4 still wins the competition since again, even if pre-play communication is allowed,
it is impossible for firm ¢ and trade union j to coordinate profitably and help country 7
win the competition in a noncooperative way. Intuitively, they may form a self-enforcing
conspiracy via pre-play communication, but trade union 7 and domestic firm j can do
this also. The above condition guarantees that even if they make their highest political
contributions, the self-enforcing conspiracy formed by trade union ¢ and firm j can find a
way to defeat them.

Given this form of equilibria, country ¢ wins the competition for the multinational,

and pays the amount
b= N [ =0~ CE) + 2A,— 2 (A —Ay) (2.20)
1277 71y e 1t Y

to the multinational. b;5 takes the minimum value at Cﬁ» = 7—52Aj, so that the minimum

payment to the multinational is given by3*

1 1

) 1 .
min _ = AFAL L AL = (A — AL 2.21
e e AT AT 221
Finally, consider the case where
1 .. 1 1 1 ..
—NA; — + — | (A; — A —MA;. 2.22
72 +(16+18>( i) <N A (2.22)

®*Notice that the multinational receives at least, 5 A; + SNA; + &A; — & (A - 4;) = SNA; +

(f + &) A; >0, in this case.
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Proposition 2.3 The following contribution schedules

or 1—12A7; if FDIin country 1,

0 if FDIin country j;

0 <f FDIin country,

cf =
05 if FDI in country j;
or 0 <f FDIin country i,
I C]Tj if FDI in country j;
oF 7—52Aj if FDI in country 1,

’ 0 if FDIin country j;

where CL, and CT > ZA; satisfy

ij7
N(La—cor)+ (2 1 (A=A =N (L= 2n, (2.23)
12 Y 6 2 '

constitute a CPNE in the first stage of the game, in which country j wins the competition

for the multinational.

Proof. Using the same type of argument in the Proof of Proposition 2.2, we can establish
this result. ®

Condition (2.22) says that government i’s political-competition-proof highest politi-
cal incentive to attract FDI plus country 7’s economic advantage in FDI competition is
(strictly) dominated by government j’s political-competition-proof highest political incen-
tive to attract FDI. Now even if pre-play communication is allowed, there is no chance for
trade union ¢ and firm j to coordinate profitably and help country ¢ win the competition
noncooperatively. Also, notice that in a CPNE, trade union j always wins the domestic
political competition.

Given this form of equilibria, country j wins the competition for the multinational,

and pays the amount

bj:A( A — CF)+ TRRET (A - Aj), (2.24)
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to the multinational. b; takes the minimum value at CF = 752 A;, so that the minimum

payment to the multinational is given by>®

min _ -—)\ZA 2.2
b] ) —i— A + — 13 (A JAW ) (2.25)

Remark 2.2 Before going further, notice that using a CPNE as the solution concept
in the first stage of the game helps us eliminate some ‘unpleasant’ equilibria. For in-
stance, it is easy to show that a combination of contribution schedules, in which every
special interest group contributes zero, is a Nash equilibrium, if (i + i) (A —A;) >
max{%)\iA“ LMNA;}. However, if SM'A; +( + 55) (A — Ay) > ENA;, but — = )\iAH—
(1—16 + ﬁ) (A —Aj) < ﬁ)\ Aj, and pre-play communication is allowed, then this equilib-
rium s not a CPNE.

Further discussion

Let us state two technical results first.

Lemma 2.2 In the first stage of the game, if there exists a CPNE, in which country i

wins FDI competition, the following condition

11 1.
—)JA A=A > Z=NA;
72 * (16 * ) ( i) = 7" A

must hold.
Proof. See Appendix to Chapter 2. &

Lemma 2.3 In the first stage of the game, if there emists a CPNE, in which country j
wins FDI competition, the following condition

11 I
—XA - AL —MA.
T (16 * 18) (Bi = 84) < 5N A,

must hold.

Proof. This Lemma is proved by similar arguments to those in the Proof of Lemma 2.2.

The analysis so far implies immediately the following Theorem, which states the nec-

essary and sufficient condition for a country to win FDI competition in an equilibrium.

3%Notice that the multinational receives at least, IISA + = /\’A + 55 A + i (A Aj) = 12 MNA; +

(Tlé 4 %8) A; > 0, in this case.
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Theorem 2.1 (Winner Selection.) Country 1 wins the competition for the multinational

in a CPNE, if and only if

1., 1 1 1 .,
A . A > INA . *
72/\Az+(16+18) (Ai = 4)) 2 ZNA,. (%)

Otherwise, Country j wins the competition for the multinational in a CPNE.

Proof. The necessity part of the Theorem is implied by Lemma 2.2 and 2.3, whilst the
sufficiency part of the Theorem is implied by Proposition 2.1, 2.2 and 2.3. &

Theorem 2.1 says that both countries have a chance to win FDI competition in an equi-
librium. If in the economically disadvantageous country, the political incentive provided
is great enough to dominate both the other country’s economic advantage and the other
government’s political incentive to attract FDI, then the economically disadvantageous
country wins competition for FDI. Otherwise, the economically advantageous country
wins the competition.

We can derive two testable implications from Theorem 2.1.

Corollary 2.1 If country j wins the competition for the multinational in a CPNE, then
A<V,

Proof. Suppose not. According to Theorem 2.1, if country j wins the competition for
the multinational in a CPNE, we must have SA‘A; + (& + &) (Ai—4y) < HMNA;.
And this strict inequality holds if and only if (1—16 + %) (A; —Aj) < 7—12/\jAj - %/\iAi.
Since by Assumption 2.1, A; > Aj, (1—16+%) (A; —Aj) > 0. Now if AP > M, then
%/\jAj - %AiAi < 0. A contradiction. &

If the economically disadvantageous country wins FDI competition, then the extent
to which its government is influenced by special interest groups must be greater than the

extent to which the other government is influenced.

Corollary 2.2 When A; = A; = A, country i wins the competition for the multinational

in a CPNE, if and only if X > M.
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Proof. According to Theorem 2.1, country ¢ wins the competition for the multinational

in a CPNE, if and only if

condition (*) holds

=
ixA>iAJA' A=A =A
79 7 , since Ay = Ay =

=

A>T

If no country has an economic advantage over the other country in FDI competition,
then the country whose government is more influenced by special interest groups wins FDI

competition.
Next, let us examine boundary cases.
Corollary 2.3 (Boundary Cases)

1. When X =0, country j wins the competition for the multinational in a CPNE, if

and only if
17 (A
M>—{—-1]);
2 (A]- >
2. When N = 0, country i always wins the competition for the multinational in a
CPNE.

Proof. (The first part.) According to Theorem 2.1, country j wins the FDI competition
in a CPNE, if and only if

1

1. 1 1.
—NA, - 4 = i — A ZMA,
A +<16+18> (A A])<72 j

72

54

1 1 1 .. )
4 A <« —MAL s i
(16 + 18) (A=A < 72)\ A;, since X' =0

54

.17 (A
N> (2 ).
>2<A]~ )

(The second part.) Condition (*) implies this immediately. =
The first part of Corollary 2.3 says that when government ¢ maximizes national wel-

fare, country j wins FDI competition if and only if the extent to which government j
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is influenced by special interest groups is strictly greater than a threshold value, so that
the domestic political competition can provide enough political incentive for government
7 to attract FDI to dominate country i’s economic advantage. The second part says that
when government j maximizes national welfare, since country ¢ has an economic advan-
tage in FDI competition, and trade union ¢ is always able to win the domestic political

competition, there is no chance for country j to win the competition.

Corollary 2.4 (An Extreme Case) When \' — oo, and M — oo, country i wins the
competition for the multinational in a CPNE, if and only if

pY

>_
A

l>|l>

Otherwise, country j wins the competition for the multinational in o CPNE.

Proof. According to Theorem 2.1, country 7 wins the competition for the multinational

in a CPNE, if and only if

condition (*) holds

=
11 I
_)\1A — _ A > WA
72 * (16 * 18) (Ai = 4) 2 73 A
=
7_12/\iAi +( + 118) (Ai — Aj) >1
LMA; -
=
g F(&-1)
55y - > 1. 2.26
Y Y - (2.26)

When A" — o0, and M — oo, the second term in the LHS of condition (2.26) vanishes.
Hence, country i wins the competition in a CPNE, if and only if
)\i A;

P A
L >l —>
N7 Aj

Y
F.

P

Corollary 2.4 says that when both governments maximize political contributions, coun-
try 4’s economic advantage in FDI competition can be neglected. Now, the government
with a ‘bigger’ political incentive to attract FDI, (given by the ratio stated in the Corol-

lary), wins the competition.
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We use Figure 2.2 to summarize the above discussion.

Define A = % > 1. Now, condition (*) reduces to
J

; 17 ; ,
A1A+7(A—1)2)\7. (*))
Condition (2.15) reduces to
—5)\A+?(A—1)26)\7. (2.157)

¥ Ar
Country j’s

Winning Area

Subcase 2 .

B .>" Subcase 1 (AOAB)

O A !

Sy

Figure 2.2: Winner selection

See Figure 2.2. The horizontal axis represents X, and the vertical axis represents M.
The bold line represents when condition (*’) holds with equality. This line divides the
nonnegative quadrant into two parts. When parameter configurations fall into the big
part, country ¢ wins FDI competition in an equilibrium. There are two subcases. Notice
that line segment AB represents when condition (2.15’) holds with equality.?® Now the
triangle AOAB represents the case given by Proposition 2.1. Subcase 2 represents the

case given by Proposition 2.2. When parameter configurations fall into the small part

36T}he coordinate of point A is given by ()\i, )\j) = (1(1)—2 (A-1) ,O). The coordinate of point B is given
by (A%, X7) = (0,4 (A —1)).
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above the bold line, country j wins the competition in an equilibrium. This is described
in Proposition 2.3.

When country j wins FDI competition in an equilibrium, it must be the case that
M < M. This is stated in Corollary 2.1. When one country does not have an economic
advantage over the other country, the bold line and the forty-five degree line coincide. Now,
the government which is more influenced by special interest groups wins the competition
in an equilibrium. This is stated in Corollary 2.2.

As to boundary cases, first of all, notice that the coordinate of point C is given by
(X, M) = (0,4 (A - 1)). Now, keeping A = 0, if X is slightly bigger than if (A —1),
parameter configurations fall into country j’s winning area. This represents the first part
of Corollary 2.3. It is easy to see that the horizontal axis lies in country i’s winning area.
This represents the second part of Corollary 2.3. It is clear from Figure 2.2 that when \*
and M go to infinity, which country wins FDI competition in an equilibrium is determined
by the relative size of the slope of the bold line, A, and the ratio of A to A since country
1’s economic advantage can be neglected in this case. This is stated in Corollary 2.4.

From Figure 2.2, it is also easy to see that when A* goes to infinity, whilst M is bounded,
k=1,7,l=1,7, 15 7, country k always wins the competition in an equilibrium.

Next, we have the following Theorem.

Theorem 2.2 The equilibrium price for atiracting FDI is higher than in the benchmark

case.

Proof. In the benchmark case, which is given by Remark 2.1, country ¢ wins the
competition for the multinational, and the equilibrium price for attracting FDI is b; =
i—lﬁAj — (i—lsAi — %Aj). The Theorem is implied immediately when comparing this price
to the prices given by expression (2.17), (2.21) and (2.25). m

The competition for the multinational can be viewed as a Bertrand game. When special
interest lobbying is present, each government is provided an extra political inventive to
attract FDI besides an economic incentive. So, irrespective of who wins the competition

in an equilibrium, the payments to the multinational must be higher than before.

2.5 Welfare Analysis

We consider welfare effects in this section. Qur benchmark is the case discussed in Remark

2.1. In this case country ¢ always wins FDI competition.3” Country i’s national welfare is

3"Notice that the benchmark case is represented by the origin point in Figure 2.2.
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given by W} = %Ai — [%Aj — 1—18— (A; — Aj)], whilst country j’s national welfare is given
by I/Vz-j = 1—76Aj. Allocative efficiency is always achieved.?®

Now consider the case where

5 1 1 1 ..
—==A'A —+— (A=A > =NA,.
72 Z+<16+18)( ‘ J)MIZ/\AJ
Proposition 2.4 Country i’s national welfare is the same as in the benchmark case when
it pays U™ to the multinational, otherwise its national welfare is strictly smaller than in
the benchmark case. Country j’s national welfare is the same as in the benchmark case.

Allocative efficiency is achieved.

Proof. According to Proposition 2.1, country ¢ wins the competition in a CPNE in this
case. Country ¢ pays the multinational b;;, which is given by expression (2.16). Country #’s
national welfare, %Ai —b;1, decreases strictly with b;1. It takes its maximum value at b?lli“,
which is given by expression (2.17). And %Ai—b?{in = —%Ai— [%Aj - 1—18 (A; — Aj)], which
is equal to country 4’s national welfare in the benchmark case. Otherwise, %Ai — b1 <
%Ai - [%6 Aj— 11—8 (Ai — A;)]. Since country j loses the competition for the multinational,
it gets %Aj, which is equal to its national welfare in the benchmark case.

Notice that b;; is a transfer payment. It is straightforward to show that allocative
efficiency is achieved. &

Since country 4’s payment to the multinational is generally higher than its payment
to the multinational in the benchmark case, its national welfare is generally lower than in
the benchmark case.

Consider the case where

1 .. 1 1 1 .. 5 . 1 1 1 ..
—NAAH =+ — S AN > —=NA CENA+ =+ — A —MAL
72/\A+(16+18> (A Aj)_m/\ Aj, but 72/\A+<16+18) (A 5) < F y
Proposition 2.5 Country i’s national welfare is strictly smaller than in the benchmark

case. Country j’s national welfare is the same as in the benchmark case. Allocative

efficiency is achieved.

Proof. According to Proposition 2.2, country ¢ wins the competition in a CPNE in
this case. Country ¢ pays the multinational b, which is given by expression (2.20).
Country 4’s national welfare, %Ai — by, decreases strictly with b;. It takes its maxi-
mum value at 6%, which is given by expression (2.21). We have %Ai — N = %Ai —

[HNA; + 1545 — & (A — Aj)], which is strictly smaller than its national welfare in the

38 Allocative efficiency requires that the multinational locates in a country such that the country’s eco-
nomic incentive to attract FDI and the multinational’s investment incentive in the country are jointly

maximized.
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benchmark case: %Ai - [1—16Aj — % (A; — Aj)]. Since country 7 loses the competition for

the multinational, it gets %Aj, which is equal to its national welfare in the benchmark
case.

Notice that b is a transfer payment. It is straightforward to show that allocative
efficiency is achieved. =

Since country 7’s payment to the multinational is strictly higher than its payment to
the multinational in the benchmark case, its national welfare is strictly lower than in the
benchmark case.

In Propositions 2.4 and 2.5, allocative efficiency is achieved. This is simply because
that country ¢ wins FDI competition in an equilibrium.

The remaining case is when country § wins FDI competition. This occurs when

1 1

1, 1
CNA 4 [ =) (A= A < —NA
7Bt (16 * 18) (Bi = 83) < N4

In this case, Proposition 2.6 holds.

Proposition 2.6 Country i’s national welfare is strictly smaller than in the benchmark
case. Country j’s national welfare is strictly smaller than in the benchmark case. Alloca-

tive efficiency is not achieved.

Proof. According to Proposition 2.3, country j wins the competition in a CPNE in
this case. Country j pays the multinational b;, which is given by expression (2.24).
Country 4’s national welfare is E%Ai' It is straightforward to show that this is strictly
smaller than its national welfare in the benchmark case: $A; — [£A; — & (A — Aj)].
Country j’s national welfare, %A]‘ — b;, decreases strictly with b;. It takes its maxi-
mum value at 0™, which is given by expression (2.25). And $A; — o = 1A -
[%)\iAi + A+ & (A - Aj)]. Tt is straightforward to show that this is strictly smaller
than t=A;, its national welfare in the benchmark case.

Notice that b; is a transfer payment. It is straightforward to show that allocative
efficiency is not achieved. @

Given that trade union j wins the domestic political competition in an equilibrium,
if government j is far more influenced by special interest groups, then its political incen-
tive to attract FDI may be sufficiently great such that its willingness to pay to attract
the multinational can be greater than government 4’s willingness to pay; country j then
wins IFDI competition in an equilibrium. Therefore, allocative efficiency is not achieved.
Country ¢'s potential gain from FDI is not achieved, at the same time country j makes
payment to the multinational. Hence, both country i’s and country j’s national welfare

are strictly smaller than their national welfare in the benchmark case.
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2.6 Discussion

This section discusses the robustness of results obtained in the current model.

Firstly, what a trade union gains more than a domestic firm loses from FDI, and
therefore the former is always able to win the domestic political competition, is a key
point emerging from the current model. But we use a simplest approach to modelling the
wage-setting procedure and it has two assumptions: (i) the objective function of a trade
union is its economic rents, (ii) a trade union sets the wage rate unilaterally. Keeping the
first assumption, consider the case when a trade union bargains over the wage rate with
a firm (or firms). Then if the bargaining strength of a trade union is sufficiently great,
it still wins the domestic political competition. Keeping the second assumption, consider
the case where the objective function of a trade union is a wage bill, which is equal to the
actual wage rate times the employment level, or the case where a trade union receives its
economic rents plus a share in profits. Then a trade union still wins the domestic political
competition.

Secondly, in our model, we treat the marginal product of labor as the opportunity
wage rate for workers. The purpose of doing this is to simplify analysis. We can introduce
a workers’ outside option, which is determined in the rest of the economy, and is not
necessarily equal to the marginal product of labor, into the basic model. But our key
results are unlikely to change.

Thirdly, our model uses a linear inverse market demand and constant returns to scale
production, and marketing technologies. However, we normalize all economic terms in
terms of social welfare under perfect competition. Since economic terms appear in relative
forms, we doubt whether specific functional forms matter that much in our model. When
we use general functional forms, we can do a similar normalization. We may have different
coefficients from those obtained in the current model; or coefficients may be functions of
fundamental parameters of new models rather than constants. But, notice that provided
in general cases, a trade union gains more than a domestic firm loses from FDI, then our
key results are unlikely to change.

Fourthly, we consider the no-trade case in this paper. But people may argue that
a more realistic setting is to consider the case when the multinational is able to trade
between countries, though domestic firms not. But we doubt whether the basic results
derived from the no-trade case would be changed when considering this more complicated
case. When we allow the multinational to trade between countries, on the one hand, a
trade union would gain from FDI more than in the current model, on the other hand a

domestic firm would lose from FDI more than in the current model. The status of a trade
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union, the special interest group lobbying for IF'DI, in the domestic political competition
would be reinforced.

Fifthly, in our model when a country wins the competition for the multinational,
its government pays a lump-sum subsidy to the multinational, which is collected from
consumers by lump-sum taxation. Now, what will happen when the domestic firm and
the trade union share costs for attracting FDI. On the one hand, a trade union’s net
gains under FDI decrease. On the other hand, a domestic firm’s net gains under no FDI
increase. But provided a trade union’s net gains under FDI are bigger than a domestic
firm’s net gains under no FDI, then our key results are unlikely to change.

Finally, notice that when both governments maximize political contributions, the equi-
librium price for attracting FDI goes to infinity.>® This unpleasant result is due to the
fact that governments’ budget constraints are not included in our model. When these

constraints are explicitly modeled, an infinite equilibrium price will not appear.

2.7 Conclusion

We have studied the impact of special interest lobbying on competition between two coun-
tries for a multinational in a common agency framework. We argue that special interest
groups provide a government an extra political incentive to attract FDI via the domestic
political competition. If in the economically disadvantageous country, the political incen-
tive provided is great enough to dominate both the other country’s economic advantage
and the other government’s political incentive to attract FDI, then the economically disad-
vantageous country wins competition for FDI. Otherwise, the economically advantageous
country wins the competition. The equilibrium price for attracting FDI is higher than in
the case when governments maximize national welfare. We also show that allocative effi-
ciency cannot be always achieved. This happens when the economically disadvantageous
country wins the competition.

We may extend the basic model in several ways. First of all, an interesting case is
where direct export is one of the multinational’s options. Now, a trade union may lobby
for a high tariff and a high subsidy; whilst a domestic firm may lobby for a low tariff and
a low subsidy. Another possible extension is to consider the case where the multinational
is allowed to make political contributions. As a first step, we need to figure out what the
multinational’s contribution schedule would look like. In addition, notice that people often
argue that FDI has a technological spillover effect, which is not considered in our model.

What would happen when introducing this effect to the basic model? If the technological

#9Notice that Corollary 2.4 implies this immediately.
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spillover effect is small, then a trade union gains from, whilst a domestic firm loses from
FDI. But the more interesting case is when this effect is large enough such that both a
trade union and a domestic firm in each country gain from FDI. Now, the political climate
changes. As a result, competition for FDI would become more fierce. Finally, in the basic
model, the extent to which a government is influenced by domestic special interest groups
is exogenously given. An interesting extension is to endogenize this parameter in, say, a
probabilistic voting model. At the first place, we need to figure out how to embed this
into the basic model.

We plan to analyze these issues in future work.
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Chapter 3

Advertising in a Differentiated
Duopoly and Its Policy

Implications for an Open Economy

Abstract

In this paper, we develop a model of advertising in a differentiated duopoly in which
firms first decide how much to invest in cooperative or predatory advertising and then
engage in product market competition (Cournot or Bertrand). We then use this model,
with the type of advertising endogenously determined, to explore the policy implications in
the context of a Brander-Spencer third-country model of strategic trade. We first analyze
optimal policies when governments use both trade and industrial policies and show that
these policies are substitutes. We then study optimal policy when governments can use
only one policy instrument and show that industrial policy is robust, i.e., governments
will always use an advertising subsidy irrespective of the type of advertising and form of
market competition. More interestingly we show that for a range of parameter values we
also get robust trade policy in which governments always use a trade subsidy irrespective
of the type of advertising or form of market competition.

Key Words: Cooperative advertising, Predatory advertising; First-best policy combi-
nation, Robust industrial policy, Robust trade policy

JEL Classification: F13, L13

This is a joint paper with Alistair Ulph. His contributions include: designing the
demand side of the basic model, writing GAUSS program to do simulation. I propose the

basic idea of this paper and do the rest of work, including the design of simulation.
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3.1 Introduction

Strategic trade policy has become a core part of international trade policy analysis since
the seminal paper by Brander and Spencer (1985) was published. However, despite a
voluminous literature since then, the policy implications remain controversial, mainly
because the ex ante trade policy recommendation is very sensitive to the ex post market
conduct.! Recent studies, such as Bagwell and Staiger (1994), Maggi (1996) and Leahy
and Neary (2001) show that if firms engage in strategic investment competition (e.g., for
R&D or capacity) prior to product market competition, then industrial policy, in the form
of an investment subsidy, would be more robust than trade policy. Neary and Leahy (2000)
develop a general framework to analyze optimal intervention towards dynamic oligopoly,
emphasizing the implications of different kinds of government commitment. They point
out that when firms make strategic investments prior to product market competition, the
first-best policy combination should be designed for both profit-shifting and correcting
the domestic firm’s strategic behavior to influence the rival’s decision and the domestic
government’s decision (if possible), which is socially wasteful. They also argue that a
general model may not be useful in providing a general guide to policy making, and that
it might be better to conduct case studies of particular policy combinations. Advertising is
a fruitful field for such a case study, since its policy implications in the context of strategic
trade policy have not been much explored.

In this paper, we first construct a model of advertising in a differentiated duopoly.
This is modelled as a two-stage game. In the first stage, firms decide how much to invest
in cooperative advertising, or predatory advertising or both.?2 In the second stage, they
engage in product market competition.

We then analyze policy setting in the context of a Brander-Spencer third-country model
of strategic trade, beginning with the case where governments can set trade and industrial
policies, and then considering the cases where they can set only industrial policy or only
trade policy.

The main results of this paper are as follows.

First, firms will invest only in one type of advertising, which is determined by the
relative effectiveness of the two types of advertising and the degree of product differentia-
tion. Second, when governments use both trade and industrial policies, these policies are

substitutes. Third, new evidence is found to support trade policy. When governments can

"Brander (1995) provides a comprehensive discussion on strategic trade policy models.

2 According to Church and Ware (2000}, pp. 566, “One of the more important distinctions in the study
of advertising is between cooperative advertising, which increases demand for rival firms’ products as well
as those of the advertising firm, and predatory advertising, which increases demand for the advertising firm
only by attracting customers away from its rivals.”
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use only trade policy, for a range of parameters, which can be wide, trade policy in the
form of a trade subsidy is similarly robust, i.e., governments always use that irrespective
of the type of advertising or form of market competition.® Fourth, further evidence is
found to support industrial policy. When governments can use only industrial policy, it is
robust, i.e., governments will always use an advertising subsidy irrespective of the type of
advertising and form of market competition.

An obvious question is how these results for advertising relate to results for other forms
of strategic investment, such as R&D. Cooperative advertising and R&D with spillover
effects are similar in that they raise the rival’s profit, i.e., they both have positive exter-
nality effects. However, predatory advertising decreases the rival’s demand, and hence
profits and so has a negative externality effect, which has no analogue in R&D.*

How do our results relate to other studies of advertising?® In the classic paper by
Dixit and Norman (1978) advertising shifts utility and demand, which raises problems of
evaluating welfare effects.® Becker and Murphy (1993) try to solve this problem by treat-
ing advertising as a good that consumers purchase. They point out that advertising can
increase demand of a product because the advertised good and advertising are comple-
ments. This allows a conventional welfare analysis of advertising. In this paper we follow
the approach used by Dixit and Norman (1978), and can use this to analyze government
policy, because our use of the Brander-Spencer third-country model means that we can
ignore the welfare analysis of the effects of advertising on consumers.

Mantovani and Mion (2002) use a similar two-stage game analysis of advertising as in
the basic model of this paper. However, our paper differs from theirs in two respects. First
this paper uses the basic model to examine the policy implications for an open economy,
whereas they use theirs to study the effect of entry deterrence and endogenous exit.”
Second, this paper considers both quantity and price competition, whereas they consider
only price competition.

The paper is organized as follows. The basic model of advertising in a differentiated

*Neary and Leahy (2000) argue that an export subsidy may be a practical policy option: “ .. it may
be possible to evade the WTO prohibition on export subsidies (e.g., by providing export credits) but
budgetary constraints may preclude direct assistance to investment.” Moreover, in practice, WTO does
not prohibit the use of an export tax rebate policy, which is equivalent to the effect of an export subsidy.

“Intuitively, a firm’s production cost could not be increased by its rival’s R&D investment. Moreover,
studies of R&D and strategic trade have not explored the implications for robustness of strategic trade
policy. It is an interesting question of whether the robustness result obtained in the advertising case carries
over to the R&D case.

SBagwell (2001) is a good introduction to the literatures on economics of advertising.

®The representative criticisms can be found in Schmalensee (1986).

"There are some detailed differences. Mantovani and Mion (2002) treat advertising as a discrete variable,
while we treat it as a continuous variable. While we distinguish between cooperative and predatory
advertising they distinguish between the market enlargement and predatory effects of advertising. But if
market enlargement dominates predatory effects in terms of impact on the rival, we call this cooperative,
and wvice versa for predatory.
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duopoly is presented in section 2 and analyzed in section 3. In section 4 we examine the
policy implications of the basic model for an open economy. Section 5 concludes the paper
and points out further extensions. All of the proofs, and the design of simulation, and
the discussion on the second-order condition for welfare maximization are presented in

Appendix to Chapter 3.

3.2 The Basic Model

The basic model is characterized as a two-stage game. In the first stage, two firms, firm
1 and firm 2, which produce a differentiated product respectively, decide simultaneously
how much to invest in cooperative advertising, or predatory advertising, or both. In the

second stage they engage in product market competition.

Consumers:

Assume that the representative consumer’s preferences are given by the quasilinear

utility function

U($17 ',E27m) =Uu (Ilu IZ) + m,

where 71 and zg are the outputs of the two firms respectively and m is a numeraire good.

In addition,

1
u(z1,22) = a171 + agxa — 9 [b(x1)2 + 2z120 + b (1‘2)2 ,

where

a; =all+p(m;+m;) +v(n —nj), (3.1)

a>0,b>1, p>0,v>0,i=1,2, 7=1,2, 1 #£j.

a; measures the market scale for firm 7. a is the base of market scale: when firms do
not make advertising investments, a; = a. b represents the sensitivity of demand to a
firm’s own product. For simplicity, we assume that the sensitivity of demand to the
rival firm’s product is equal to 1. m; and n; are the respective cooperative and predatory
advertising levels of firm . 1 and v evaluate the effectiveness of the two types of advertising
respectively.

Denote by p; the price for each firm’s product. Then the indirect demand system is
given by

Pi — a4 —bl‘i—l‘j.
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The corresponding direct demand system is given by
T = a; — Bpi + 7P,

where

o = a |14 p(m; +my) + <%> v(ng — nj)} ; (3.2)

and
a b 1

a:b_{_l; ﬁ:—b2_17 7:[)2_1

This formulation implies that one unit of a firm’s cooperative advertising investment
will increase its own market scale and the rival’s market scale by au units when firms
play Cournot and by au = (Hil)u units when firms play Bertrand; one unit of a firm’s
predatory advertising investment will make its own market scale increase and the rival’s
market scale decrease by av units when firms play Cournot and make its own market scale
increase and the rival’s market scale decrease by a(%)y = (%7 )v units when firms play
Bertrand.

To simplify notation, without loss of generality, we normalize v = 1, and henceforth

interpret ;2 as a measure of the relative effectiveness of cooperative advertising.

Firms:

Firm ¢ maximizes profit II;. We assume that firms have the same CRS production
technologies, with cost function: C; (x;) = cz;, ¢ = 1,2, where, for the usual reason, a > c.
The investment cost function of each firm is given by ¢; (4, n;) = %k‘ (ms + ni)?, ie., we

suppose that there exists a joint investment diseconomy for each firm,® where

aci o 8ci N k(m 4 ) 8261‘ . 82Ci . 8261' —k
om; On; AN om?  On?  Omidn;

We make the following assumption on k.

Assumption 3.1 k < k < k, where

k =2max{ki, ko, ks, ka},

81t might be argued that such a formulation cannot capture the potential increasing-return-to-scale
effects of advertising. However, the problem might not be so serious as it seems to be. If advertising
investment incurs a fixed cost, then there will be an increasing-return-to-scale range for investment. Clearly
a firm will invest in advertising only within this range. If we make an appropriate additional assumption
on the fixed cost, our analysis will still hold. Of course, fixed costs are one of the important factors
determining market structure. However, it is not the focus of this paper and we assume that the market
structure is given.
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and

2a2bu? 2a2b 2a%b(b — 1) u? 2a%b(b + 1)

ki = —— k= ——— i Sl o _
i 2T mone BT @2 ™

(b= 1)(2b+1)%

and

It can be easily shown that k1 > k3, k2 < k4. Hence k = 2 max{ky, kq}.

The first inequality in Assumption 3.1 sets the greatest lower bound on k and ensures

that in the investment stage of the game:

1. the profit function of each firm will be a concave function in its own choice,

2. the own effect of any type of advertising will be greater than the corresponding cross

effect.

The second inequality sets an upper bound on k to ensure that firms’ advertising

investments are not so low as to be negligible.

We now solve for the Subgame Perfect Nash Equilibrium (SPNE) of the basic model.

3.3 Analysis of The Basic Model

We first discuss the case where firms in product market play Cournot and then turn to

the case where firms play Bertrand.

3.3.1 The Cournot case

In the last stage of the game, firm ¢ maximizes its profit function:
1% = (a; — b; — x; — ).

Note that in this stage the investment costs are sunk and as usual quantities are

strategic substitutes. The Nash equilibrium is:

o [l—i—u(mi—l-mj)—i- (%) (ni—nj)] —c
T 2b+1 ’

Moreover, we have
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The effects of the different types of advertising on the equilibrium quantity =} € and equi-

librium price pf© are as follows.

9rC 81xC *C pxC C
L L (3.5)
om; 0mj 2b+1 on; 2b—1 8713' ony
apC  opC b +C b © rC
P _Op_ bn o 0P 9 OPT O g (3)
om; 8771]' 20+ 1 on; 2b—1 8’/1]' on;

The equilibrium profit of firm 7 is:
I =p (:Efc)2 )

In the first stage of the game, firm ¢ maximizes its profit function in the reduced
extensive form game:

7¢ =15C — ¢; (4, n;) .

;=

By Assumption 3.1, we ensure that the profit function of each firm is concave with
respect to its own choice and then there exists a pure strategy Nash equilibrium, which is

unique and stable.’
Lemma 3.1 (Cournot Case)

1. If p > %, there exists a symmetric equilibrium, in which both firms invest in

cooperative advertising. Cooperative advertising is a strategic complement and makes

the rival’s profit increase.

2. If u < %, there exists a symmetric equilibrium, in which both firms invest in

predatory  advertising. Predatory advertising is a strategic substitute and makes the

rival’s profits decrease.’

From the specification of the investment cost function, the marginal costs of increasing
any type of advertising by one unit are the same. Therefore, in order to make the optimal
investment decision, each firm compares the marginal revenues from the two types of ad-
vertising and chooses the larger one. Given the equilibrium of the subsequent competition,
when p > %, the marginal revenue from cooperative advertising is greater than that
from predatory advertising, and wvice versa.

When firms invest in cooperative advertising, the equilibrium value of cooperative

advertising is

2a(a—c)b
mi¢ =m*¢ = (2 ) ,u2 - (3.7)
(2b+ 1)k — 4a2bp
*Fudenberg and Tirole (1991) and Nikaido (1968).
°0f course, if y = ;lg—ﬂ, there exists a symmetric equilibrium, in which both firms invest in both

cooperative advertising and predatory advertising. We omit this knife-edge case.
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It is easy to show that:

Om*¢ Om*C Om*¢ Im*<¢ Om*¢
0, — <0 — . 3.8
ga o0 T <0 e <0 >0 g <0 (3:8)

The equilibrium value of cooperative advertising increases with the base of market scale;
decreases with the sensitivity of demand to a firm’s own product; decreases with the unit
production cost; increases with the relative effectiveness of cooperative advertising; and
decreases with the coeflicient of investment cost.

Substituting expression (3.7) for m*“ into expression (3.3) for the equilibrium quantity

23C, and expression (3.4) for the equilibrium price pi®, we get their equilibrium values

respectively,
2:C = 3°C () — (a — 0)2(21) + 1)k ’
(2b+ 1)“ k — 4a?bp
N . ab+(b+1)c 4(a—c)a’b?*u?
pic:p.c(m): 2b( 1) + ( )2 H )
+ (2b+ 1) [(25 +1)% k — da2bp?

When firms invest in predatory advertising, the equilibrium value of predatory adver-

tising is
, 2a(a—c)b
*C «C
O = 3.9
i " (402 — 1)k (3:9)

It is easy to show that:

an*C an*C (977,*0 an*C
—_— —_ . 3.10
P 0, < 0, 50 < 0, < 0 (3.10)

The equilibrium value of predatory advertising increases with the base of market scale;
decreases with the sensitivity of demand to a firm’s own product; decreases with the unit
production cost; and decreases with the coefficient of investment cost.

Substituting expression (3.9) for n*“ into expression (3.3) for the equilibrium quantity

2% and expression (3.4) for the equilibrium price p;©, we get their equilibrium values

respectively,
#C _ xC oy _ @7 €
# =) =
0y BB D)

3.3.2 The Bertrand case

In the last stage of the game, firm ¢ maximizes its profit function:

P = (pi — ¢) (as — Bpi +7p;) -
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Note that in this stage the investment costs are sunk and as usual prices are strategic

complements. The Nash equilibrium is:

g G I Rlmitm) + (ﬁ) (323) (n —nj)J e (3.11)

Moreover, we have

z% =8 (i —c). (3.12)

The effects of the different types of advertising on the equilibrium price p;? and equilibrium

quantity B are as follows.

B =B op:B « (# op*B B
op; = op; _ o > 0, Pi _ ! > 0, b :_apz < 0. (3.13)
om; om; 28—y on; 28+ on; on;
+B +B B af (IJJI—I) *B *B
Oui” ox; _ afp S0, oz} _ AN 0, oz} _ Oz <0 (3.14)
om; om; 28—y on; 28+ on; On;

The equilibrium profit of firm 7 is:
* B * B 2
I =8 (P7 - C) .

In the first stage of the game, firm ¢ maximizes its profit function in the reduced

extensive form game:

7TZB = H;B — C; (mz,m) .

By Assumption 3.1, we ensure that the profit function of each firm is concave with
respect to its own choice and then there exists a pure strategy Nash equilibrium, which is

unique and stable.!!

Lemma 3.2 (Bertrand Case)

1. If up> gnggj there erists a symmetric equilibrium, in which both firms invest in

cooperative advertising. Cooperative advertising is a strategic complement and makes

the rival’s profit increase.

2. If n < gzifgj, there exists a symmetric equilibrium, in which both firms invest in

predatory advertising. Predatory advertising is a strategic substitute and makes the

rival’s profit decrease.'?

""Fudenberg and Tirole (1991) and Nikaido (1968).

. 2 — . . a1 » - . . .
120f course, if u = gzsz’_i, there exists a symmetric equilibrium, in which both firms invest in both

cooperative advertising and predatory advertising. We omit this knife-edge case.
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The rationale is the same as for Lemma 3.1.
When firms invest in cooperative advertising, the equilibrium value of cooperative

advertising is
*B:m*B: 2a(a_2c)b(b—l):u‘ ) (315)
(b+1)20—-1)"k—4a?b (b —1) u?

It is easy to show that:

am*B 8m*B am*B am*B
. 16
90 >0 "o <0 T >0 T <0 (316a)
a *B *B
?b >0, if b< 16777, a% <0, if b>1.6777. (3.16b)

The equilibrium value of cooperative advertising increases with the base of market scale;
decreases with the unit production cost; increases with the relative effectiveness of coop-
erative advertising; and decreases with the coefficient of investment cost. In addition, the
equilibrium value of cooperative advertising increases with the sensitivity of demand to a
firm’s own product to a critical value, then decreases with it.

Substituting expression (3.15) for m*? into expression (3.11) for the equilibrium price

piP, and expression (3.12) for the equilibrium quantity 7B we get their equilibrium values

respectively,
p%B:p*B(m):a(b_1)+bc 4a2(a_c)b(b_1)2,u'2
‘ 2b—1 (2b—1)[(b+l)(2b—1)2/~c—4a2b(b—1),u2 '
.’E:B:.’E*B(m)z (a_c)b(Qb_l)k

(b+1)(20—1)*k —4a2b (b — 1) 2’

When firms invest in predatory advertising, the equilibrium value of predatory adver-
tising is
ni® =8 20la= )b (3.17)

=n - -

! (462 — 1)k’

which is equal to the equilibrium value of predatory advertising in the Cournot case.
Substituting expression (3.17) for n}” into expression (3.11) for the equilibrium price

p;P, and expression (3.12) for the equilibrium quantity 27, we get their equilibrium values

respectively,
«+B __ _xB _a(b—1)+bc
) =D (n) - 2b _ 1 3
(a—c)b

B =P (n) =

b+1)(2—1)

We summarize the main results of the analysis in the above two subsections in the

following Proposition.
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Proposition 3.1 (Results of the Basic Model)

1. Whatever the form of product market competition, cooperative advertising will be
present in an equilibrium, if p > %Z—z% Cooperative advertising will be present in
an equilibrium when firms play Cournot, while predatory advertising will be present

in an equilibrium when firms play Bertrand, if ggz%i— > > gg—ﬂ Predatory ad-

vertising will be present in an equilibrium, if % > L.

2. Whatever the form of product market competition, cooperative advertising is a strate-
gic complement and makes the rival’s profit increase, while predatory advertising is

a strategic substitute and makes the rival’s profit decrease.

The intuition behind the first part of Proposition 3.1 is fairly simple. When b is
very small, i.e., the degree of product differentiation is very small '3 only if the relative
effectiveness of cooperative advertising is very large will cooperative advertising be chosen
in an equilibrium. Otherwise, firms will invest in predatory advertising. In other words, if
the two products are very similar, a firm has a strong incentive to ‘steal’ its rival’s market
share. On the other hand, when b is very large, i.e., the degree of product differentiation
is very large, even if the relative effectiveness of cooperative advertising is very small,
cooperative advertising will be chosen in an equilibrium. The reason is that the incentive
to steal the rival’s market share diminishes and each firm wants to increase its own market
scale.14

This completes our discussion of the basic model.

3.4 Policy Implications for an Open Economy

In this section we consider the policy implications of the basic model for an open economy
in a Brander-Spencer third-country model. From the viewpoint of an export country, if
there is unilateral intervention, what is the optimal policy?

We now consider a three-stage game in which we add an additional stage to the start
of the basic model. In this new first stage, the government of country ¢ sets its policy and
the potential policy instruments are trade policy, a subsidy s on output, and industrial

policy, a subsidy 7 on advertising.'® We assume that the opportunity cost of public funds

13 According to Singh and Vives (1984), when the market scale of one firm is equal to that of the other,
315 is the measure of product differentiation in this case.

1Gee also Mantovani and Mion (2002).

3 Note that trade policy has two effects on the subsequent game. First, it will directly change the
equilibrium outcome of product market competition. Second, it has an indirect effect on the competition
as well by changing the rival firm’s incentive to invest in advertising. Unlike trade policy, industrial policy
cannot directly influence product market competition but has an indirect effect on that by changing the
rival firm’s investment incentive.
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is unity. The representative consumer and the market are now in a third country.16
Before going further, note that firms’ decisions in the investment stage on whether to
invest in cooperative or predatory advertising are not changed by the policy instruments,
since, as we have just seen, that decision depends only on the relative effectiveness of
cooperative advertising and the degree of product differentiation.
In the following subsections we examine the first-best policy combination, second-best

industrial policy and second-best trade policy.

3.4.1 First-best policy analysis

In this case, the government uses different instruments for different targets, in particular,
trade policy s towards the domestic firm’s quantity or price and industrial policy 7 towards
the domestic advertising investment. Given the equilibrium outcome in the subsequent
game, the government maximizes its welfare:

?na)}cw (s,7) =i (8,7) — sz; (s,7) — 71; (s, 7),

where 7; is the domestic firm’s profit and I; € {m;,n;} . We shall assume that the welfare
function is strictly concave, so the following two conditions characterize the unique optimal

policy combination:

%_2/ _ %7: (.)_Ii_a_s'(.)s_a_sfz , (3.18a)
%_If _ 8817 () - %";i ()s—1I; %T — 0. (3.18b)
Denote
D= (G| - [0y - | B, (320
Dy — [6‘;7: () — ]Z} %(.) _ {%7: () — zZ:I % (3.21)
We havel”
s:%, ’7‘:%. (3.22)

18 According to the terminology of Neary and Leahy (2000), we consider only “Government-Only-
Commitment Equilibrium” in this paper.

171t should be noted that according to Neary and Leahy (2000) the first-best policy combination should
not only do the profit-shifting job but also should correct the domestic firm’s strategic behavior to influence
the rival’s decision and the domestic government’s decision (if possible), which is socially wasteful.
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We apply these general formulae for the first-best policy combination to the particular

cases to obtain the following Proposition.

Proposition 3.2 (First-best Policy) In a Brander-Spencer third-country world the unique

unilateral first-best intervention by the government of country i is as follows.

1. Ifu> %gﬂ, t.e., in the subsequent game Cournot firms invest in cooperative adver-
tising, both the optimal trade policy and the optimal industrial policy are ambiguous.
If u < gg—ﬂ, i.e., in the subsequent game Cournot firms invest in predatory advertis-
ing, the optimal trade policy 18 a trade subsidy, whereas the optimal industrial policy

1§ ambiguous.

2 . . . . .
2. If p > ggilgj, 1.e., in the subsequent game Bertrand firms invest in cooperative

advertising, the first-best policy is the combination of a trade taz and an advertising

subsidy. If p < gzstg:}, i.e., in the subsequent game Bertrand firms invest in preda-

tory advertising, the optimal industrial policy is an advertising subsidy, whereas the

optimal trade policy is ambiguous.

3. Irrespective of the form of market competition and type of advertising, optimal first-

best policy never involves taxes on both exports and advertising.
We also have the following Corollaries.

Corollary 3.1 The cross derivative of the welfare function is negative whatever the form

of competition and whatever the equilibrium type of advertising investment,

o*w

AsOT <0.

That is the two policy instruments are substitutes.
Corollary 3.2 When firms play Cournot,

ow

> 0.
ds (s,7)=(0,0)

When firms play Bertrand, sign aq |(W) (0,0) Can be positive or negative depending on

parameter configurations.

Corollary 3.3 Whatever the form of competition and the equilibrium type of advertising

nvestment,

ow

> 0.
or (,7)=(0,0)
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Corollary 3.4 (Marginal Rate of Substitution)

1. The marginal rate of substitution between trade policy and industrial policy (hereafter

MRS), which is defined as

oW
Iy
oW

ds 5=

is positive at the non-intervention point, (s,7) = (0,0), when firms play Cournot,
whereas it can be positive or negative at that point when firms play Bertrand (see

Figures 8.1 and 3.2).
2. The MRS is decreasing at the non-intervention point, i.e.,

d?r

) <0,
ds? |(51)=(0,0)

whatever the form of competition and whatever the equilibrium type of advertising

investment.

AT

Wo

Figure 3.1: Positive MRS at non-intervention point

Obviously, the results on the first-best policy combination are not clear-cut. This is
because the two policy instruments are substitutes, as stated in Corollary 3.1. Moreover,
the substitutability between them is dependent on the fundamental characteristics of the

model, i.e., the degree of product differentiation, the relative effectiveness of cooperative
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ﬁf

Figure 3.2: Negative MRS at non-intervention point

advertising and the coefficient of investment cost. However, note that whatever the form of
competition and whatever the equilibrium type of advertising investment, the two policy
instruments cannot both be zero, so the government always wants to play an active role

in international competition and its optimal intervention includes at least one positive

component, i.e., a subsidy.

Corollary 3.4 is the key to understand the link between the first-best and the second-

best results, to which we now turn.

3.4.2 Second-best policy analysis
Trade policy
In this case, the government can use only trade policy to intervene in international compe-

tition. Given the equilibrium outcome in the subsequent game, the government maximizes

its welfare:

max W (s) = m; (5) — sz; (s).

{s}

The following condition characterizes the optimal policy:

dW d’ﬂ'i dIi
A Ve — 2 = (). 3.23
ds ds () =i ds s=10 ( )
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We have

dm;
0

(3.24)

dx;
ds

Applying this general formula for second-best trade policy to the particular cases, we

obtain the following Proposition.

Proposition 3.3 (Trade Policy) In a Brander-Spencer third-country world where the gov-
ernment can use only trade policy, the unigque unilateral intervention by the government

of country i is as follows:

1 Ifu> g;ﬁfﬁj, i.e., in the subsequent game both Cournot and Bertrand firms invest
m cooperative advertising, the optimal trade policy is to implement a trade subsidy

whatever the form of product market competition, if and only if

[ (5b2—1)—(b—1)]k3>k.

2. If gngzj > > %, i.e., in the subsequent game Cournot and Bertrand firms will

imwvest in cooperative and predatory advertising respectively, the optimal trade policy
is to implement a trade subsidy whatever the form of product market competition, if
and only if

[ (502 — 1)+ (b+ 1)] kg > k.

S If % >, i.e., in the subsequent game both Cournot and Bertrand firms invest
in predatory advertising, the optimal trade policy is to implement a trade subsidy

whatever the form of product market competition, if and only if

[ (5b2—1)+(b+1)] ks> k.

4. In all three cases if we do not get robust irade policy, then the optimal trade policy

is a trade subsidy with Cournot behavior and a trade tax with Bertrand behavior.

Of course, the magnitude of policy instrument is not necessarily the same in each

scenario.
As noted in the above, trade policy has two effects. It directly change the equilibrium

outcome of product market competition. In addition, it indirectly affect the competition
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by changing the rival firm’s investment incentive. See the following Table.

Cooperative advertising | Predatory advertising

Strategic substitute Strategic substitute
Cournot competition + +
Strategic complement Strategic substitute

Strategic complement | Strategic complement

Bertrand competition + +

Strategic complement Strategic substitute

It is obvious that the optimal trade policy is a trade subsidy for the case when Cournot
firms make predatory advertising investment in an equilibrium. Since both quantity and
predatory advertising are strategic substitute, a trade subsidy decreases the rival firm’s
output and lowers its investment incentive, and therefore benefits the domestic firm.

When Cournot firms make cooperative advertising investment in an equilibrium, again,
a trade subsidy decreases the rival firm’s output and benefits the domestic firm. But its
effect on the rival firm’s investment incentive is ambiguous.'® It proves the direct effect of
trade policy to be a dominant one. This justifies a trade subsidy in this case.

In the two Bertrand cases, we cannot get definite results. Since price is a strategic
complement, a trade subsidy makes the rival firm’s price decrease and hurts the domestic
firm. A trade subsidy is observed only if the indirect effect of trade policy dominates its
direct effect irrespective of the equilibrium type of advertising investment. For instance,

this happens when the investment cost is sufficiently low.

Industrial policy

In this case, the government can use only industrial policy 7 to intervene in international
competition. Given the equilibrium outcome in the subsequent game, the government

maximizes its welfare:

The following condition characterizes the optimal policy:

daw  dm

dr dr

0n the one hand, since quantity is a strategic substitute, a trade subsidy hurts the rival firm, and
therefore directly lowers its investment incentive. On the other hand, a trade subsidy makes the domestic

firm increase its investment, and therefore raises the rival firm’s investment incentive indirectly since
cooperative advertising is a strategic complement.

()~ I - %T _o. (3.25)
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We have
% ()— I
dl;

ar

(3.26)

T =

We apply this general formula for second-best industrial policy to the particular cases to

obtain the following Proposition.

Proposition 3.4 In a Brander-Spencer third-country world where the government can
implement only industrial policy the unique unilateral intervention is an advertising sub-
sidy, whatever the form of product market competition and whatever the equilibrium type

of advertising investment.

Of course, the magnitude of policy instrument is not necessarily the same in each
scenario.

According to the second part of Proposition 3.1, cooperative advertising is a strategic
complement and makes the rival firm’s profits increase irrespective of the form of market
conduct; while predatory advertising is a strategic substitute and makes the rival firm’s
profits decrease. So, an advertising subsidy is justified irrespective of the form of market

conduct and the equilibrium type of advertising investment.

Discussion

Proposition 3.4 provides further support for the robustness of industrial policy. But the
results presented in Proposition 3.3 about the robustness of trade policy seem to be new
in the strategic trade policy literature. To see the link between these results we refer again
to Figures 3.1 and 3.2. Wy is the non-intervention welfare level. According to the second
part of Corollary 3.4, the upper contour set {(3,7) ER?:W(s,T)> Wo} must be ‘above’
the iso-welfare curve, which passes the non-intervention point in the neighborhood of that
point. Therefore, if the government is restrained to maximize its welfare along the vertical
axis it is clear that the optimal policy must be an advertising subsidy whatever the form
of competition and whatever the equilibrium type of advertising investment.

Things are a bit more complex in the trade policy case. From the above Figures, we
see that if the MRS in the neighborhood of the non-intervention point is positive, then
there is a robust trade policy, i.e., a trade subsidy always occurs. It turns out that in the
Cournot case, the MRSs are always positive, whereas those in the Bertrand case can be
positive or negative. When conditions presented in Proposition 3.3 are satisfied, MRSs
in the Bertrand case will be positive and the robust trade policy in the form of a trade
subsidy will be observed.

In summary, if the MRS is decreasing at the non-intervention point, the robust in-

dustrial policy, i.e., an advertising subsidy will be observed. If the MRS is both positive

o7



and decreasing at the non-intervention point, both an industrial subsidy and the robust
trade policy, i.e., a trade subsidy will be observed. In addition, if MRS is infinity at the
non-intervention point, the second-best industrial policy will be non-intervention. If MRS

is zero at the non-intervention point, the second-best trade policy will be a free trade one.

Simulation results on robust trade policy

Proposition 3.3 established for each of the three cases a critical value of k, k., such that
if k < k. trade policy is robust. Here, we want to ask: how ‘large’ is the range of k for
which trade policy is robust. To answer this question we first make it more precise, and
then present some numerical results.

Assumption 3.1 restricted & to lie in the range (E,E) , where k is a function of param-
eters a, b and pu. However to prove Proposition 3.2 we assumed that the welfare function
is strictly concave. In subsection 12 of Appendix to Chapter 3 we show that if the welfare
function is strictly concave, we must have k > k” > k, where k” is a function of parameters
a, b and p. So far we have not said anything about what determines k. In subsection 11 of
Appendix to Chapter 3, we derive a value for &, which depends on parameters a, b,  and
the advertising sales ratio, which we define as ¢. From Proposition 3.3 we know that k.
depends on parameters a, b and p. Putting this together, for any set of parameters a, b, 4
and ¢, we can calculate £”, k and k., and the question we ask is: for what proportion of
the range of feasible values of k, (E g E) , 1s trade policy robust? We denote the proportion
asl = %, and so our question is how large is {7

It is S_hOWI’l that [ is a function of parameters b, ;4 and ¢ in the subsection 11 of
Appendix to Chapter 3. It is not possible to derive a simple expression for [ to show how
it relates to these parameter values. So we have used numerical simulations. We take 100
values of b from the interval (1,6), 100 values of p from the interval (1,2) and 100 values
of ¢ from the interval (0,0.12). These intervals are equally-spaced, i.e., we use uniform
distributions. For each of the 1,000, 000 combinations of b, z and ¢, we used Proposition
3.1 to assign it to one of the three cases. We then calculated k", k, k. and [. Finally,
for the sets of parameter values lying in each of the three cases, we calculated summary
statistics of the distribution of [ : the average of [, the standard deviation of /, and the

maximum and minimum values of I. The results are shown in the following Table.

‘ Average of [ | Standard Deviation of [ | Minimum of [ | Maximum of /
Case 1 0.462 0.354 0.000 1.000
Case 2 0.450 0.314 0.004 1.000
Case 3 0.671 0.359 0.005 1.000

Table 3.1: Simulation results on robust trade policy

58



We define the case where both Cournot and Bertrand firms invest in cooperative ad-
vertising as Case 1, the case where Cournot and Bertrand firms invest in cooperative
and predatory advertising respectively as Case 2 and the case where both Cournot and
Bertrand firms invest in predatory advertising as Case 3. The proportion of Case 1 is
0.529, the proportion of Case 2 is 0.033 and the proportion of Case 3 is 0.375.°

Two key points emerge from the simulation results. First the average fraction of the
feasible range of values for & for which trade policy is robust is not trivial in every case.
Second, the robustness results are more likely in Case 3 where firms invest in predatory
advertising and there exists a negative externality in investment.

This completes the discussion on the policy implications of the basic model. All of the

results presented in this section are summarized in the following Table.

Parameter - Equ | First-best policy | Second- Second-best
combination type best trade policy
of industrial
Ad policy
o> gg;f?j C: sign s = sign B T>0 s>0
Coop | sign T = sign Bs
B: s <0 >0 sign s = sign By
Coop >0
gzzfgj > u > %i% C: sign s = sign B >0 s>0

Coop | sign T = sign Bs

B: sign s = sign By T>0 sign s = sign Bg
Pred T>0
% > U C: s>0 >0 s> 0
Pred | sign T = sign B3

B: sign s = stgn By T>0 sign s = sign Bg
Pred T>0

Table 3.2: Summary of policy implications for an open economy

Equ: Equilibrium

C: Cournot B: Bertrand

Coop Ad: Cooperative Advertising Pred Ad: Predatory Advertising
By =k—(204+1)k By =2b(2b4+ 1) k1 — k

By =2b(2b—1) ks — k By=(2b+1) ks — k

Bs = [ (552—1)—(5—1)} ks —k Bg= [ (562—l)+(b+1)} ki —k

181f in a combination of parameters we had k"’ > &, that combination is invalid. The invalid proportion
of observations is 0.063.
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3.5 Conclusion and Further Extensions

In this paper, we first construct a model of advertising in a differentiated duopoly. This
is modelled as a two-stage game. In the first stage, firms decide how much to invest in
cooperative advertising, or predatory advertising or both. In the second stage, they en-
gage in product market competition. We show that firms will invest only in one type of
advertising, which is determined by the relative effectiveness of the two types of adver-
tising and the degree of product differentiation. We then use this model to explore the
policy implications in the context of a Brander-Spencer third-country model of strategic
trade. We first analyze optimal policies when governments use both trade and industrial
policies and show that these policies are substitutes. We then study optimal policy when
governments can use only one policy instrument and show that industrial policy is robust,
i.e., governments will always use an advertising subsidy irrespective of the type of adver-
tising and form of market competition. More interestingly we show that for a range of
parameter values we also get robust trade policy in which governments always use a trade
subsidy irrespective of the type of advertising or form of market competition.

It might be argued that this paper does not capture the increasing return effect of
advertising. However, we can construct a similar model to deal with the increasing return
effect of advertising.?? Consider a three-stage game. In the first stage, firms decide how
much to spend on advertising. Then follows the two-stage game described in section 2 with
two revisions: the investment cost can be an affine function but cannot exceed the budget
set in the first stage. Solving this game is straightforward. Our primary task has been
to examine the policy implications for an open economy with a given market structure.
With the introduction of a fixed cost, an obvious extension would be to endogenize market

structure.?l

This paper does not discuss bilateral intervention. However, it is a natural extension of
the analysis presented in section 4 and we will get symmetric SPNE and the main results
will be unchanged. As to other possible extensions, studies of R&D and strategic trade
have not explored the implications for robustness of strategic trade policy. So, an obvious
question is whether the robustness result we obtained in the advertising case carries over
to the R&D case? Finally, Ulph and Ulph (2001) explore the implications for trade and
industrial policy of allowing for full government commitment. It would be interesting to
reconsider the policy implications of our model using this approach.

We hope to report on the results of these extensions.

203ee also Footnote 8.
#1The classic treatment on this topic is Sutton (1991).
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Chapter 4

Is an Export Subsidy a Robust
Trade Policy Recommendation

towards a Unionized Duopoly?

Abstract

Bandyopadhyay et al. (2000) and Brander and Spencer (1988) imply that the robust
trade policy recommendation towards a unionized duopoly is an export subsidy. In this
paper, we show that we cannot get such a result even in the linear case if the opportunity
cost of public funds is sufficiently high. However, if we introduce political ingredients to
the model, i.e., considering the case where the domestic firm and the trade union lobby
the government for setting their favorable trade policies by giving the government political
contributions (modeled in a common agency setting), then the result of robustness will
be restored if the government cares about political contributions sufficiently relative to
national welfare.

Key Words: Opportunity cost of public funds, Special interest politics, Strategic trade
policy, Unionized duopoly

JEL Classification: F13, D72
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4.1 Introduction

This paper studies whether an export subsidy is a robust trade policy recommendation
towards a unionized duopoly.

It is well known that the fundamental problem faced by strategic trade policy models
is that the ez ante policy recommendation is very sensitive to the ez post market conduct.
For instance, the optimal trade policy is an export subsidy if firms compete as Cournot
competitors in product market (see Brander and Spencer (1985)); whilst it is an export
tax if firms engage in Bertrand competition (see Eaton and Grossman (1986)).

Recently Bandyopadhyay et al. (2000) point out: demand linearity ensures that an
export subsidy is the optimal trade policy towards a unionized Bertrand duopoly.! This
paper and Brander and Spencer (1988), which show that the optimal trade policy towards
a unionized Cournot duopoly is an export subsidy, together imply that an export subsidy
is a robust trade policy recommendation towards a linear unionized duopoly.

Is this result a robust one? The aim of this paper is to answer this question.

We begin with a linear model in which following Brander and Spencer (1988), we intro-
duce a trade union to a Brander-Spencer third-market model for one of the two exporting
countries, say, the ‘domestic country’, and consider the case of unilateral intervention. In
this model, we reproduce the result of robustness implied by the above two papers in a
clear-cut way: the optimal trade policy is an export subsidy irrespective of the form of
market conduct. This serves as a benchmark case. Then, we introduce an opportunity
cost of public funds to the above setting. Now even in the linear case, an export subsidy
is not a robust trade policy recommendation if this cost is sufficiently high. Then, we
consider another variation: to allow the domestic firm and the trade union to lobby for
their favorable policies by giving the domestic government political contributions prior to
the government setting trade policy. This is modeled as a common agency framework due
to Bernheim and Whinston (1986), and Grossman and Helpman (1994). We show that an
export subsidy is a robust policy recommendation irrespective of the form of market con-
duct if the government cares about political contributions sufficiently relative to national
welfare.?

So, what is the main lesson that we have learnt from this simple exercise? First of all,
an export subsidy can hardly be a robust trade policy recommendation towards a unionized
duopoly, if we consider this problem from a purely economic perspective: it is very sensitive
to the opportunity cost of public funds even in the simplest setting. However, an export

subsidy as a robust policy recommendation can be supported by political reasons, for

!See Bandyopadhyay et al. (2000), Proposition 1.
2See Helpman (1997) for an excellent introduction to political economy of trade policy.
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instance, special interest lobbying.

This research is related to several strands of literatures.

Since Brander and Spencer (1988), many papers have explored the trade policy impli-
cations of a unionized duopoly, notably Bandyopadhyay et al. (2000), and so on.

Matsuyama (1990) introduces a social cost of public funds to the strategic trade policy
literature, and is followed notably by Neary (1994).3 As far as we know, our paper is the
first paper introducing an opportunity cost of public funds to the research of strategic
trade policy towards a unionized duopoly.

To the best of our knowledge, Fung and Lin (2000) is the only other paper that uses
a common agency approach to studying strategic trade policy from a political economy
perspective. But they do not introduce an opportunity cost of public funds to their
research, whilst we do.*

The paper is organized as follows. Section 2 sets out the basic model. In section
3, we do equilibrium analysis. Next, we introduce an opportunity cost of public funds
and special interest politics to the basic model in sequence. In section 6, we discuss the
relationship between results obtained in this paper and those in existing literatures. The

final section concludes.

4.2 The Basic Model

There are three countries: domestic, foreign and a third country. A domestic firm and a
foreign firm produce differentiated goods and sell the goods in the third market. There is
no consumption of the goods either in the domestic or in the foreign country.

Technology:

3Neary (1994) introduces an opportunity cost of public funds to the Cournot setting in a Brander-
Spencer third-market model, whilst introducing an opportunity cost of public funds to the Bertrand setting
in the Carmichael-Gruenspecht model. See Carmichael (1987) and Gruenspecht (1988). They consider the
case when firms move first, then governments design trade policies, and emphasize the importance of timing
in decisions.

We introduce an opportunity cost of public funds to both the Cournot and Bertrand settings in a
Brander-Spencer third-market model, in which governments can commit to trade policies.

A second-order difference between our paper and their paper is as follows. In a partial equilibrium
version of Grossman and Helpman (1994), they show that “even with political pressure, the ... politically
determined export subsidy is identical to the Brander-Spencer rent-shifting export subsidy”, and this
“highlights the possibility that lobbying can restore the level of trade intervention to a more efficient one
in the absence of the benevolent dictator”. They do not consider the question of whether an export subsidy
is a robust trade policy.

The question of robustness is the main focus of our paper, and in our paper the politically determined
export subsidy is always greater than the rent-shifting export subsidy set by a benevolent government.
Why do we observe this difference? The answer is that these two papers use different modeling techniques.
As indicated above, their model is a slight variation of Grossman and Helpman (1994), whilst we model
explicitly the domestic firm and the trade union as special interest groups. In their model, the special
interest group that gains from an export subsidy has the same lobbying power as the special interest group
that loses from an export subsidy, whilst in our model, both the trade union and the domestic firm gain
from an export subsidy. Of course, which modeling technique is appropriate is an empirical question.
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In each country, labor is the only input for production. The domestic firm and the
foreign firm share the same Ricardian technology: to produce one unit of output needs
one unit of labor. However, there are two differences between the two countries. First, the
opportunity wage rate for workers in the domestic country is wg; whilst the opportunity
wage rate for workers in the foreign country is wg; they are not necessarily equal. Second,
domestic workers are organized and form a trade union, whilst this is not the case in the
foreign country.® (This implies that the wage rate for the domestic workers is greater than
the opportunity wage rate, whilst the wage rate for the foreign workers is the same as the
opportunity wage rate.)

Preferences:

In the third country, the representative consumer’s preference is given by
U(z,z*;m) =u(z,z") +m,

where

1
u(z,z*) =a(z+z*) — 5 (bz? + 2zz™ + ba*?),

and b > 1, which is a parameter that measures the degree of product differentiation. The
consumption of domestic products is given hy z, and the consumption of foreign products,
x*; m represents the consumption of a numeraire good.

The indirect demand system is given by
p=a—-br—z",p"~a—z—bz",

where p is the price for domestic products, and p*, the price for foreign products. The

direct demand system is given by
r=a—Pp+p", 2" =atyp— B,

where
a b 1

P T T e

Timing:

This is a three-stage game.

In the first stage, the domestic government sets trade policy, s. If s > 0, this is an
export subsidy; if s < 0, this is an export tax; if s = 0, this is the non-intervention policy.

In the second stage, the domestic wage rate and the domestic employment levels are

®As indicated above, we follow Brander and Spencer (1988) to consider this situation.
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determined. The trade union moves first and sets the wage rate. After observing the wage
rate, the domestic firm decides how much labor to employ. (We use a Leontief model to
characterize the strategic interactions in this stage.)

In the third stage, the domestic firm and the foreign firm engage in product market
competition in the third country either as Cournot competitors or as Bertrand competitors.

Then the game is over.

Payoffs:

The domestic firm and the foreign firm receive their profits respectively. The trade
union receives its economic rents. The economic rents are defined as the product of the
difference between the actual wage rate and the opportunity wage rate and the employment
level. The government receives national welfare, which is given by the sum of the domestic
firm’s profits and the trade union’s economic rents subtracting the costs of subsidy.

The solution concept is a Subgame Perfect Nash Equilibrium (SPNE).6

Next, we use generalized backward induction to solve this model with the help of the

following Assumption.

Assumption 4.1
(26 — 1) (a — wo) — b(a — w§) > 0.

Assumption 4.1 says that without the government’s intervention, the domestic firm

can survive in product market competition: either Cournot or Bertrand.”

4.3 Equilibrium Analysis

4.3.1 Cournot competition

First of all, let us analyze the case where the domestic firm and the foreign firm compete

as Cournot competitors in product market.

In the third stage of the game, the domestic firm maximizes its profits:
m=(a—-br —z*—w+s)z,
whilst the foreign firm maximizes its profits:

7 =(a—x—bz" —wp)z.

5Tt should be noted that this model, though simple, is different from Bandyopadhyay et al. (2000) in
that they consider only the Bertrand competition. On the other hand, this model differs from Brander
and Spencer (1988) since they consider only the Cournot competition, and use a Nash bargaining situation
to model the process of wage rate determination, and the domestic firm has the full control over the
employment levels.

"See the first subsection of Appendix to Chapter 4.
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The domestic firm’s first-order condition for profit maximization and the foreign firm’s
first-order condition for profit maximization determine simultaneously the Nash equilib-

rium:®

2b(a—w+s)—(a—wf)

x = 1 , (4.1a)
. 2b(a —wi) — (a—w+ s)
= . 4.1t
’ 4% —1 (4.15)

Notice that these are also equilibrium employment levels of the domestic firm and the

foreign firm.

In the second stage of the game, the trade union chooses wage rate, w, to maximize

its economic rents:

w = (w—wyz(w)
2(a—w+s)—(a—w§) (4.2)
4h% — 1 | ’

= (w— wo)
From the first-order condition for maximization, we can solve for the equilibrium wage
rate given the domestic trade policy:®

~ 2b(a+ s+ wo) — (a—wp)
w= 4(;) 0 (4.3)

Notice that dd—ig’ = % This means that the trade union skims off one half of the trade

policy.

Using expression (4.3), we can show

_[2b(a—wo+s) — (a—wp)

x = { 20(41)2 y 0 J , (4.4)
o [2b(a—wo+8)—(a—wg)]? -
T=b { 20(41)2 _ 0 J , (4.5)

_ [2b(a—wp+s) — (o —w)]?
Y= % (52 — 1) - (4.6)

In the first stage of the game, the government chooses trade policy, s, to maximize

national welfare:

G=7r+w-— sz,

8Notice that the first-order conditions are also sufficient in this standard Cournot game.

°Tt is straightforward to show

Bzw__ 4b <0
Hw? — 42 —1 ’

Therefore, there is a unique interior solution.
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where 7 is given by expression (4.5), w is given by expression (4.6), and x is given by
expression (4.4). From the first-order condition for national welfare maximization, we can
solve for the optimal trade policy.!? It is an export subsidy:

b[2b (a —;Zg):l(a —wi)l | o, (4.7)

S =

How do we explain this result?
Consider the case when domestic workers are not organized. So, the unit production
cost is wp. And we go back to the classic profit-shifting setting of Brander and Spencer

(1985). National welfare is defined as
G=n—sz=(a—br—z"—wy+s)z — sz. (4.8)

It is easy to show that the optimal trade policy is an export subsidy being equal to

[2b (a — wo) — (a — wp)]
b (262 — 1)

. . 2b(a—wo)—(a—w} L .
Now the unit production cost decreases to wy — 26t 4;12322 _(i) wi)] . This gives the domestic

firm a Stackelberg quantity leadership position in product market competition.
When domestic workers are organized, the unit production cost is w. As shown above,
the optimal trade policy is an export subsidy given by expression (4.7). It can be shown

. . 2b(a—wo)—(a—wp) Co
that the unit production cost decreases to w — s = wg — [26( 4;%253 % "], which is equal

to the unit production cost after the domestic trade policy intervention in the case of no

trade union. National welfare is defined as

G = 71+w-—sz
= (a-bz—z"—w+s)z+ (w—wp)x— sz

= (a—bzx—2" —wy+ s)z — sz,

which is the same as expression (4.8). So, again, the government wants to use trade policy
to give the domestic firm a Stackelberg quantity leadership position in product market
competition while taking the trade union’s best response to the trade policy intervention

into account. Since given the trade policy, the trade union skims off a part of it (in the

1074 is straightforward to show

d? (7 +w — sx) :_b(2b2—1)

d.S2 (4b2 _ 1)2 < 0.

Therefore, there is a unique interior solution.
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linear case, one half), the government chooses a higher subsidy than in the case of no
trade union in order to make the domestic firm commit to a Stackelberg leader’s output
in product market competition.

See Figure 4.1.

Figure 4.1: Optimal trade policy towards a linear unionized Cournot duopoly

R denotes the domestic firm’s reaction function when domestic workers are not orga-
nized. R’ denotes its reaction function when domestic workers are organized. R” denotes
its export-subsidy-augmented reaction function when domestic workers are organized. R*
denotes the foreign firm’s reaction function. The intersection of R and R* is denoted by
C, representing a Cournot equilibrium when domestic workers are not organized. The
intersection of R' and R* is denoted by S, representing a Stackelberg equilibrium, in
which the domestic firm has a leadership position. When domestic workers are organized,
without the trade policy intervention, the domestic firm’s unit production cost increases
and its reaction function moves inward, (see the left arrow in Figure 4.1). When designing
an export subsidy, the government knows that the trade union skims off a part of it. So,
the government chooses an export subsidy, which is bigger than the export subsidy in the
case when domestic workers are not organized, in order to offset this effect and give the
domestic firm a Stackelberg quantity leadership position (see the right arrow in Figure

4.1).
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4.3.2 Bertrand competition

Next let us analyze the case where the domestic firm and the foreign firm compete as
Bertrand competitors in product market.

In the third stage of the game, the domestic firm maximizes its profits:
T=@—-w+s)(a—Pp+07),

whilst the foreign firm maximizes its profits:

*

™ = (p" —wp) (e +yp— Bp*) -

The domestic firm’s first-order condition for profit maximization and the foreign firm’s

first-order condition for profit maximization determine simultaneously the Nash equilib-

rium: 1!
2. op2 X
_ (25+7)a+2ﬂ2w 26 s—|—57w07 (4.9)
46% — 2
_ 2 %
- (20+7v)a+ ﬁzw Bys+ 28 W (4.9b)
46% — 2

Substituting the equilibrium prices into the direct demand for domestic products, we get

the domestic firm’s equilibrium outputs, and hence equilibrium employment levels:

(28+7)a— (26° =" w+ (26 — ¥) 3+5W5J_ (4.10)

w(w)zﬂ[ p

In the second stage of the game, the trade union chooses wage rate, w, to maximize

1ts economic rents:

w = (w—wy)z(w)

o — 2_ .2 w 2 2 s wk
_ (wfwo){ﬂ[(2ﬂ+v) (28 Zﬁg_;(zﬁ 7?) s+ By o”ﬂm

From the first-order condition for maximization, we can solve for the equilibrium wage

rate given the domestic trade policy:'2

28+7) o+ (262 — %) s+ (267 — ¥2) wo + Byw (1.12)
2 (28 =) '

1 Notice that the first-order conditions are also sufficient in this standard Bertrand game.
1214 is straightforward to show

Pu _ 28(28° —7)
dw?  4p% -2

Therefore, there is a unique interior solution.

< 0.
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Notice that % = % This means that the trade union skims off one half of the trade

policy.

Using expression (4.12), we can show

BB +7)a+ (26° —2%) s — (26° = *) wo + Bywg) (4.13)
p—— 2 E b) *
2 (48° - +?)
@By a+ (282 -4%) s — (287 —42) wo + pyug]’
S ) , (4.14)
L Bl2B+7)a+ (282 —+2) s~ (282 —+*) wo + 57“’6]2. (4.15)

1(26% =) (48° =)
In the first stage of the game, the government chooses trade policy, s, to maximize

national welfare:

G=7m+w-— sz,

where 7 is given by expression (4.14), w is given by expression (4.15), and z is given by
expression (4.13). From the first-order condition for national welfare maximization, we

can solve for the optimal trade policy.!? It is an export subsidy:

. (28+7)a— (252;2— 7?) wo + Bywg (4.16)
_ (20" —1) (a —wp) —b(a — wp)
= 202 > 0,

: —@a g _b 1
since & = g5, 8 = 29, ¥ = o1

How do we explain this result?
Consider the case when domestic workers are not organized. So, the unit production

cost is wp. And we go back to the classic profit-shifting setting of Eaton and Grossman

(1986). National welfare is defined as
G=m-sz=(p—wo+s)(a—Pp+p")—s(a—LFp+p’). (4.17)

It is easy to show that the optimal trade policy is an export tax being equal to

PB4 ) o (26° —4*) wo + Bywi]
48% (28° — 1?)

131t is straightforward to show

d®(m+w—sz) _53 (252*72)

ds? (452 _72)2

Therefore, there is a unique interior solution.
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P[@B+7)a— (262 —4* Jwo+Byw]
465%(26%-~2)
the domestic firm a Stackelberg price leadership position in product market competition.

Now the unit production cost increases to wg + . This gives

When domestic workers are organized, the unit production cost is w. As shown above,

the optimal trade policy is an export subsidy given by expression (4.16). It can be shown

(28+7y)a—(262—7*)wo+Byw]
46%(26%—~?)

is equal to the unit production cost after the domestic trade policy intervention in the case

, which

2
that the unit production cost decreases to w—s = wg + = [

of no trade union. National welfare is defined as

G = m+w-—sz
= (p—w+s)(a—=Bp+") + (w—wy) (a— Bp+vp*) — s (a— Bp+p*)

= (p—wo+s)(a—PBp+p") —s(a—Bp+p7),

which is the same as expression (4.17). So, again, the government wants to use trade
policy to give the domestic firm a Stackelberg price leadership position in product market
competition while taking the trade union’s best response to the trade policy intervention
into account. Since given the trade policy, the trade union skims off a part of it (in the
linear case, one half), the government chooses an export subsidy in order to make the
domestic firm commit to a Stackelberg leader’s price in product market competition.

See Figure 4.2.

-

Figure 4.2: Optimal trade policy towards a linear unionized Bertrand duopoly

R denotes the domestic firm’s reaction function when domestic workers are not orga-
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nized. R’ denotes its reaction function when domestic workers are organized. R” denotes
its export-subsidy-augmented reaction function when domestic workers are organized. R*
denotes the foreign firm’s reaction function. The intersection of R and R* is denoted by
B, representing a Bertrand equilibrium when domestic workers are not organized. The
intersection of R” and R* is denoted by S, representing a Stackelberg equilibrium, in
which the domestic firm has a leadership position. When domestic workers are organized,
without the trade policy intervention, the domestic firm’s unit production cost increases
and its reaction function moves outward, (see the right arrow in Figure 4.2). When de-
signing an export subsidy, the government knows that the trade union skims off a part of
it. So, the government chooses an export subsidy rather than an export tax in the case
when domestic workers are not organized, to offset this effect and give the domestic firm

a Stackelberg price leadership position (see the left arrow in Figure 4.2).

Based on the arguments in the above two subsections, we have the following Proposi-

tion.

Proposition 4.1 An ezport subsidy is the optimal trade policy towards o linear union-
ized duopoly irrespective of both the form of market conduct and the degree of product

differentiation.

So far, we have reproduced the result implied by Brander and Spencer (1988), and

Bandyopadhyay et al. (2000) in a clear-cut way. Is this result a robust one?

4.4 Opportunity Cost of Public Funds

In this section, we introduce an opportunity cost of public funds, § > 1, to the basic model.

Nothing is changed except national welfare function. We have the following Proposition.

Proposition 4.2 (Opportunity Cost of Public Funds) When the opportunity cost of public
funds is strictly greater than 1, the necessary and sufficient condition for the government
to set an export subsidy irrespective of the form of market conduct is given by

202 — 1
S .18
6<(4b2_1+1>. (4.18)

Proof. See Appendix to Chapter 4. &
Compared to Proposition 4.1, now we see that an export subsidy cannot always be a
robust policy recommendation towards a linear unionized duopoly when the opportunity

cost of public funds is strictly greater than 1.
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Figure 4.3: Opportunity cost of public funds and optimal trade policy

See Figure 4.3.
Along the downward sloping curve, (% + 1) — 6 = 0. Along the upward sloping

curve, (ig;j + 1) — 0 = 0. If parameter configurations are strictly below the upward
sloping curve, then the optimal trade policy is an export subsidy irrespective of the form
of market conduct. Notice that the horizontal axis, § = 1, represents the case that we
discussed in the last section. If parameter configurations are between the two curves, then
the optimal trade policy is an export subsidy if firms compete as Cournot competitors,
whilst it is an export tax if firms compete as Bertrand competitors. If parameter configu-
rations are strictly above the downward sloping curve, then the optimal trade policy is an
export tax irrespective of the form of market conduct. As a result, if the opportunity cost
of public funds is sufficiently high, then we would not have an export subsidy as a robust

trade policy recommendation. This is mainly because that the gains from the ‘strategic

use of trade policy’ cannot offset the costs of using public funds.

4.5 Special Interest Politics

However, what governments set trade policy to please a particular industry is a frequently
observed phenomenon. For instance, see case studies done by Goldstein and McGuire
(2004), and Pritchard and MacPherson (2004). This suggests that trade policy making
could be influenced by politics, such as special interest lobbing. In particular, the domestic

firm and the trade union may lobby the government to shift resources from other sectors
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to the export sector prior to the stage during which the government sets trade policy.

In this section, we use a common agency approach developed by Bernheim and Whin-
ston (1986), and Grossman and Helpman (1994) to studying the impact of special interest
lobbying on trade policy towards a unionized duopoly. We want to know whether an export
subsidy is a robust policy recommendation when special interest lobbying is present.

We introduce an initial stage to the basic model during which the domestic firm and
the trade union simultaneously make political contributions, which are contingent on trade
policies, to the government. The domestic firm’s political contributions are denoted by
CF (). The trade union’s political contributions are denoted by C7 (s). Then follows
the three-stage game described in the basic model. Notice that now the domestic firm
receives its profits minus its political contributions, 7 — C¥ (s). The trade union receives

its economic rents minus its political contributions, w — C7 (s). The government receives

G= > Cs)+A(m+w—dsz), A>0.
e{F,T}

) is a parameter that represents the marginal rate of substitution between national welfare
and political contributions. The larger is A, the more weight is placed on national welfare
relative to political contributions.'* Hence, the larger is A, the less the government will
be influenced by the domestic firm and the trade union. When A — oo, the government
receives national welfare, and cannot be influenced by the domestic firm and the trade
union.

Notice that the domestic firm and the trade union have an incentive to engage in
lobbying. When the domestic firm and the foreign firm engage in Cournot competition in

the third market, its profits are given by expression (4.5), and

v? &

dr

= ———[2b(a — wp) — (a —wg)] > 0;
d ey 0 22 ’
o 8 25 - (1 + 4b2—1)
the trade union’s economic rents are given by expression (4.6), and
dw 1 &
—| = —5——=[2b(a —wp) — (a — wy)] > 0,
2 _ [ 0 0
ds|, 2(46? -1) 25_(14_4_[}2%)

where s is given by expression (5.27).1% So, in the Cournot case, both the domestic firm
and the trade union have an incentive to engage in lobbying.

When the domestic firm and the foreign firm engage in Bertrand competition in the

1See Grossman and Helpman (1994).
158ee Proof of Proposition 4.2 in Appendix to Chapter 4.
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third market, its profits are given by expression (4.14), and

dm B(28% -2 . J
(_i_s_ _ ( - 2)2 [(2ﬂ+7)a_ (2ﬂ2—72) wo-f_ﬂfywo] R > 0;
s 2 (4ﬂ -y ) 20 — (1 + _4;32-72>
the trade union’s economic rents are given by expression (4.15), and
dw 5 2 2 ‘ 0
— =" (2 — (28 — 0 > 0,
ds|, 2(48% -2 (@84 ) o= (267 =77 wo + ] 25—(1+—’Y—2§§— j) '
48—y

where s is given by expression (5.29).16 So, in the Bertrand case, both the domestic firm

and the trade union have an incentive to engage in lobbying.

Now, let us turn to how the government design its trade policy. Bernheim and Whin-
ston (1986) uses a Truthful Equilibrium as the solution concept to a common agency
game. According to their Theorem 2, in a truthful equilibrium the government chooses

trade policy, s, to maximize the sum of the domestic firm’s payoff, the trade union’s payoff

and its own payoff:1”

(7 —CF (s)) + (w-CT (s)+G
=

TH+w+ AT +w—dsz).

Notice that when the domestic firm and the foreign firm engage in Cournot competition

in product market, there exists a unique interior solution to the government’s maximization

'8Gee Proof of Proposition 4.2 in Appendix to Chapter 4.
"The government chooses trade policy, s, to maximize G. The first-order condition for maximization is

given by
dc¥  dCT d(m 4w — bsx)

ds + ds +A ds =0.
In a truthful equilibrium, the domestic firm’s contribution schedule satisfies
dc¥ _drx
ds  ds’
The trade union’s contribution schedule satisfies
dC”  dw
ds =~ ds’

Given these, the first-order condition for maximizing G becomes

dm dw+>\d(7r+w—651’):

ds T ds ds 0.

This is the first-order condition for maximizing 7= + w + A (7 + w — dsz).
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problem if and only if'®

2
(Ei?_—l + 1) (%) < 26. (4.19)

When the domestic firm and the foreign firm engage in Bertrand competition in product

market, there exists a unique interior solution if and only if*®

2% — 4 A+1Y /22 -1 A+1
(m—f*l)( h\ )_<4b2—1+1) (T><25. (4.20)

Combining these two facts, there exists a unique interior solution irrespective of the form

of market conduct, if and only if?

2h2 A+1
—_— S N . 4.21
<4b2—1+1)< ;) ><25 ( )

We have the following Proposition.

Proposition 4.3 (Special Interest Politics) In an interior solution, the necessary and

sufficient condition for the domestic government to set an export subsidy is as follows:

1 (5 +1) (2H) <255

2. 5< (4 +1) ().

Proof. See Appendix to Chapter 4. &

Look the above Proposition. The first condition just repeats condition (4.21), it guar-
antees that an interior solution exists. Comparing the second condition to condition
(4.18), it is easy to see that the presence of special interest politics weakens the effect of

an opportunity cost of public funds on trade policy making.

Remark 4.1 (i) When § > (4b2 Tt 1) ()‘H), the optimal trade policy is an export

tax irrespective of the form of market conduct. (i) When (igﬁj + 1) (%) < <

1¥Notice that in the Cournot case, we have

A +wt Ar+w— dsz)] bA 2b* A+l
= — | —24]|.
ds? prE— [(41;2—1 “) By

So, 462 T+ 1> ( ) < 24 is both necessary and sufficient for the second-order condition to be satisfied.
19Tn the Bertrand case, we have

P lr+wt A(rt+w—dsz)] _ B(26° —+°) A 26" - )(—H1>‘ }
ds? S 2(48% —9?) [(45 1 A 2|

So, (Zgz%g + 1> (’\H) = (%i_—l + 1> (%) < 2§ is both necessary and sufficient for the second-order

condition to be satisfied.
20When X goes to infinity, the second-order condition is satisfied automatically irrespective of the form
of market conduct. This is the case that we discussed in the above section.
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(ﬁ;’% + 1) (%) < 20, the optimal trade policy is an export subsidy for the Cournot

case; whilst it is an export tazx for the Bertrand case.?!

So far, we have finished discussion of the case when there exists a unique interior
solution irrespective of the form of market conduct. However, notice that when special

interest lobbying is present, there may not exist an interior solution.

Remark 4.2 (i) When (igzj +1) (’\J/\'—l) < 26 < (4,)221731 —f—l) (A1), there exists a
unique intertor solution in the Bertrand case there does not exist an interior solution in the
Cournot case. The optimal trade policy is an infinite export subsidy for the Cournot case,
whilst it is a finite export subsidy for the Bertrand case. (i) When (bez—j + 1) (%) > 24,
there does not exist an interior solution both in Bertrand case and in Cournot case. So,
the optimal trade policy is an infinite export subsidy irrespective of the form of market

conduct. 2

The results obtained in the above discussion are summarized in the following Corollary.

Corollary 4.1 The necessary and sufficient condition for the domestic government to
choose an export subsidy irrespective of the form of market conduct is given by the second

condition in Proposition 4.3.

Proof. Proposition 4.3 and Remark 4.2 together implies the Corollary immediately.
Corollary 4.1 says that whether there is an interior solution, for a pair of b and 4,23
if the extent to which the government is influenced by the domestic firm and the trade
union is sufficiently great, then the government will use an export subsidy irrespective of
the form of market conduct. This is a sharp contrast to the result obtained in the last

section. To see an extreme example, consider the case when A\ = 0.

4.6 Discussion

So far, we have finished three exercises and derived a number of results. What is the

relationship between these results and those obtained in existing literatures? See the

following Figure.

218ee Proof of Proposition 4.3 in Appendix to Chapter 4.

22This Remark presents unpleasant results derived from the current model, in which the government’s
budget constraint is not included. When this constraint is explicitly modeled, an infinite export subsidy
will not be an optimal solution: the government chooses an export subsidy such that the total costs of
subsidy hit its budget constraint. However, notice that the results obtained in the current model cannot
be changed qualitatively.

(Also notice that in the current model, the domestic firm and the trade union do not pay for an export
subsidy. Now, what will happen when they need to pay for it? It can be shown that again we can find
parameter configurations for which the second-order condition for maximization is not satisfied.)

*We treat § as a finite number. For example, according to Ballard et al. (1985), § € [1.17, 1.56].
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Figure 4.4: Summary of results
Define z = A—:\Ll, since A is nonnegative, 0 < z < 1. The horizontal axis repre-

sents z, whilst the vertical axis represents 4, § > 1. Fixing a b, curve F1 represents

the case when condition (5.32) holds with equality:2* <4l)22bi1 + 1) (%) - §=0<«

(% +1)1 -6 =0. Curve F2 represents the case when condition (5.34) holds with

equality:? (Zg;j + 1) (%) —-0=0<« (Zgzj + 1) % — 6 = 0. Curve F3 represents

the case when in condition (4.19), an equality holds: <4l)22bi1 + 1) (%) —20 =0 &
(% + 1) 12§ = 0. Curve F4 represents the case when in condition (4.20), an equal-
ity holds: <2b2_1 + 1) (%) —-20 =0« (217271 + 1) —i— — 25 = 0. These four curves divide

4p2—1 452 —1

the (z,4) plane into five regions.

In region I, the optimal trade policy is a finite export tax irrespective of the form of
market conduct. See part (i) of Remark 4.1.

In region II, the optimal trade policy is a finite export subsidy for the Cournot case,
whilst it is a finite export tax for the Bertrand case. See part (ii) of Remark 4.1.

In region 117, the optimal trade policy is a finite export subsidy irrespective of the form
of market conduct. See Proposition 4.3.

In region IV, the optimal trade policy is an infinite export subsidy for the Cournot
case, whilst it is a finite export subsidy for the Bertrand case. See part (i) of Remark 4.2.

In region V, the optimal trade policy is an infinite export subsidy irrespective of the

form of market conduct. See part (ii) of Remark 4.2.

%4See Proof of Proposition 4.3 in Appendix to Chapter 4.
%8Gee Proof of Proposition 4.3 in Appendix to Chapter 4.
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In summary, In region III, IV and V, an export subsidy is a robust policy recommen-
dation towards a linear unionized duopoly.

So far, we have explored all of the possibilities in the (z,d) plane.

The results of Brander and Spencer (1988), and Bandyopadhyay et al. (2000) can be
represented by point A with coordinate (1,1) in the above Figure: they study optimal
trade policy towards a unionized duopoly without an opportunity cost of public funds and
political economy. We reproduce their results in a clear-cut way in Proposition 4.1 as a
benchmark case.

Neary (1994) can be represented by point C: he studies optimal strategic trade policy
for the Cournot case in a Brander-Spencer third-market model with an opportunity cost
of public funds but without political economy. We reproduce his result for the Cournot
case and go further to consider the Bertrand case, which is represented by point B. See
Proposition 4.2.

Fung and Lin (2000) can be represented by the horizontal axis: they study optimal
strategic trade policy from a political economy perspective but without introducing an
opportunity cost of public funds to their model. See Proposition 4.3. Setting § = 1 in the
two conditions, we get their results.?8

In summary, all of the results of previous literatures can be viewed as a special case of
our research. And our paper explores fully optimal trade policy towards a linear unionized

duopoly with an opportunity cost of public funds and special interest lobbying.

4.7 Conclusion

We have studied whether an export subsidy is a robust trade policy recommendation
towards a linear unionized duopoly, and two main messages have been derived. First
of all, an export subsidy can hardly be a robust trade policy recommendation towards
a unionized duopoly, if we consider this problem from a purely economic perspective:
it is very sensitive to the opportunity cost of public funds even in the simplest setting.
Second, an export subsidy as a robust policy recommendation can be supported by political
reasons, for instance, special interest lobhying.

These are fairly robust results. As to the first result, if the result of robustness cannot
be obtained in the simplest case, it can hardly be obtained in more sophisticated cases.
As to the second result, on the one hand, in reality we observe that governments set

trade policies to please a particular industry. (See Goldstein and McGuire (2004).) This

26Comparing expression (5.31) to expression (5.27), expression (5.33) to expression (5.29), (see Appendix
to Chapter 4), it is easy to see that in our paper, in an interior solution, the politically determined export
subsidy is always greater than the rent-shifting export subsidy set by a benevolent government. This result
is different from Fung and Lin (2000). We also discuss this point in the Introduction.
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means that governments can be very sensitive to special interest lobbying. On the other
hand, special interest groups, such as domestic firms and trade unions have an incentive
to engage in lobbying. To understand this, notice that when the export subsidy is set
sufficiently big, then the foreign firm would be driven out of the third-country market,
and domestic firms and trade unions would gain from a monopoly market structure. So,
our result derived from the simplest model could be reproduced in a more sophisticated

model.
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Chapter 5

Appendices

5.1 Appendix to Chapter 2

5.1.1 Proof of Lemma 2.1

First, let us establish trade union 4’s best response. Given trade union j’s political contri-
butions, and firm j’s political contributions, government j’s political incentive (or disin-
centive) to attract the multinational is determined. Given that and given firm 4’s political

contributions, can trade union ¢ make country ¢ win the competition? If

i 1 F 1 1 j T F

this is true. Clearly trade union ¢ will choose the lowest possible political contributions.

Hence, trade union i will choose a number, which makes the above inequality hold with
equality. Define z7 such that

; 1 1 j
A (z?—c5)+<ﬁ+ﬁ) (Ai = 8y) = N (Cf; - Cji).

If 2T > 0, trade union i chooses C’g = ziT. However, if zl-T < 0, it chooses C’g = 0, since it
is not allowed to make negative political contributions.

On the other hand, if

i 1 r 1 1 / T F

then trade union 4 cannot make country ¢ win the competition. It can choose arbitrarily

its political contributions.
Using the same type of arguments, we can establish the best responses for firm ¢, trade

union j, and firm j respectively. B
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5.1.2 Proof of Lemma 2.2

Suppose that there is such a CPNE (CZ-T, cf, CjT, Cf), but %)\lAi—k(% + %) (A — Aj) <
%Aj A;. We want to show that (CZT , CiF , C]T, C]F ) is not self-enforcing, and hence is not
a CPNE since given CiT and CJF, (Cf, C]T> is not a CPNE of the game played by firm 4
and trade union j.

There are two nonempty proper subcoalitions: one formed by firm ¢ and another
formed by trade union j. It is easy to show that (CZF . CJT) is self-enforcing. Since by
supposition that (CiT, Ccr, CJT, Cf) is a CPNE, given C¥ CJF, and given CjT, C¥ is an
optimal strategy for firm 4; given C7, CJF , and given CF CJT is an optimal strategy for
trade union j. Firm 7 receives 1_18Ai’ and trade union j receives iA]‘.

But there are other self-enforcing strategy profiles, in which Cg and CjTj satisfy

1 1

X (CT—CE) + (E +E> (A= &) =N (Ch - CF),

where 0 < Cf; < %Ai, and 0 < CjTj < 1—12Aj. Le., given C! and CJF, firm ¢ and trade
union j can coordinate and help country j win FDI competition noncooperatively. Firm
1 receives %Ai — C{; > %SAZ-, and trade union j receives %Aj - C]»Tj > A—llAj.

So, (CZF , CJT> is strongly Pareto dominated by other self-enforcing strategy profiles
described in the above, and hence is not a CPNE of the game played by firm ¢ and trade
union j, given CI and CJF . Therefore, (CZT ,CF, CJ-T, CJF ) is not self-enforcing, and hence

is not a CPNE. A contradiction. B

5.1.3 Proof of Proposition 2.1

Step 1. We show that any strategy profile is self-enforcing. There are 14 nonempty proper
subcoalitions. Four subcoalitions are formed by one player. Six subcoalitions are formed

by two players. Four subcoalitions are formed by three players.

1. Let us consider the subcoalitions formed by one player. Given condition (2.15)
holds, according to Lemma 2.1, the proposed strategy profiles are Nash equilibria.
So, given any other three players’ strategies, the strategy prescribed for the left

player is a CPNE of the one-player game played by itself.

2. Let us consider the subcoalitions formed by two players.

a. The subcoalitions formed by trade union 7 and firm i. Consider the game played
by these two players when CjT = (0, CJ-TJ->, where ij;- is arbitrarily chosen, and

CJF = 0. There are two nonempty proper subcoalitions: one formed by trade
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union ¢ and another formed by firm i. Given C¥ = (0, Cf;), where 05» is
arbitrarily chosen, since condition (2.15) holds, we always have \° (0 - Cg) +
(1—16 + 1—18) (A —Aj) >N (C}; - 0), so, C¥' = 0 is a CPNE of the one-player
game played by trade union i. Given C! = 0, since condition (2.15) holds,
we always have A" (0 — SA) + (& + =) (Ai—Aj) >N (C}; — 0>7 so, Cf' =
(O, 05), where 05' is arbitrarily chosen, is a CPNE of the one-player game
played by firm i. So, the strategy profile consisting of C¥ = 0 and CcF =
(O, Cg) is self-enforcing. Notice that any strategy profile consisting of C7 =0
and Cf' = (O,C’g' ), where 05 % Cg’ , is also self-enforcing. But trade union
1 receives %Ai, and firm ¢ receives 1—18Ai; irrespective of self-enforcing strategy
profiles. So, CiT = 0 and CiF = (O, Cg) are a CPNE of the game played by

trade union 7 and firm 7.

. The subcoalitions formed by trade union ¢ and trade union j. Using the similar
arguments to those in 1.2.a, it proves that C}' = 0 and CJT = (O, CjTj>, where
C}; is arbitrarily chosen, are a CPNE of the game played by trade union 4 and

trade union j.

. The subcoalitions formed by trade union 4 and firm 7. Consider the game played
by these two players when C’iF = (0, C’g), where C’g is arbitrarily chosen,
and C’f = (0, C’};), where C’jj; is arbitrarily chosen. There are two nonempty
proper subcoalitions: one formed by trade union 7 and another formed by firm
j. Given CJF = 0, since condition (2.15) holds, we always have A’ (O - C’f;) +
(% + 1—18) (A —Aj) > N (C’}; - O), so, CI = 0 is a CPNE of the one-player
game played by trade union i. By the same token, given CI = 0, C'JF =0
is a CPNE of the one-player game played by firm j. So, the strategy profile
consisting of CI' = 0 and C'JF = 0 is self-enforcing. This is the only self-enforcing
strategy profile since no player has an incentive to make strictly positive political
contributions. So, it is a CPNE of the game played by trade union 7 and firm
7.

. The subcoalitions formed by firm 4 and trade union j. Consider the game played
by these two players when C’z-T = 0 and C’JF = (. There are two nonempty
proper subcoalitions: one formed by firm 7 and another formed by trade union
7. Given C’Z-F = (0, Cg), where Cg is arbitrarily chosen, since condition (2.15)
holds, we always have A (0— CF) + (f5 + ) (A= 25) > ¥ ({54, - 0),
80, C'JT = (O,C’jj;-), where C'JTJ- is arbitrarily chosen, is a CPNE of the one-

player game played by trade union j. Given C’JT = (0,0};), where CJTJ- is
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arbitrarily chosen, since condition (2.15) holds, we always have A (O - %Az) +
(15 + 15) (Ai = Aj) >N (C;‘C - O), so, Cf' = (‘O, sz;), where Cg is arbitrarily
chosen, is a CPNE of the one-player game played by firm i. So, the strategy
profile consisting of CI" = (O, 05- ) and CjT = (O, CE) is self-enforcing. Notice
that any strategy profile consisting of Cf” = (0, 05’), where 05 #* Cg', or
CJT "= (O, CjTj'), where ij + CjTj’ , or both is also self-enforcing. But firm
i receives l—lsAi, and trade union j receives %Aj, irrespective of self-enforcing
strategy profiles. So, Cf' = (0,05) and CjT = (O,CjTj) are a CPNE of the
game played by firm ¢ and trade union j.
e. The subcoalitions formed by firm ¢ and firm j. Using the similar arguments to

those in 1.2.a, it proves that CiF = (O, Cg), where Cg is arbitrarily chosen,
and CJF = 0, are a CPNE of the game played by firm 7 and firm j.

f. The subcoalitions formed by trade union j and firm j. Using the similar argu-
ments to those in 1.2.a, it proves that CjT = (O7 CJTj), where CjTj is arbitrarily
chosen, and CJF = 0, are a CPNE of the game played by trade union j and firm
7.

3. Let us consider the subcoalitions formed by three players.

a. The subcoalitions formed by trade union %, firm 7 and trade union j. Consider
the game played by these three players when CJF = 0. There are six nonempty
proper subcoalitions: three formed hy one player and three formed by two
players.

i. Let us consider the three subcoalitions formed by one player. According
to step 1.1, it is easy to show that fixing CJF = 0, given any other two
players’ strategies, the strategy prescribed for the left player is a CPNE of
the one-player game played by itself.

ii. Let us consider the three subcoalitions formed by two players. According
to step 1.2.a, 1.2.b and 1.2.d, it is easy to show that fixing CJF =0, given
any player’s strategy, the strategies prescribed for the left two players are
a CPNE of the two-player game played by themselves.

iii. So, fixing CJF = 0, the strategies prescribed for the left three players are self-
enforcing. Notice that any strategy profile consisting of C” = (O, Cg’),
where Cg # Cg’, or CJT' = (O, CjTj’), where ij; -+ CjTj’, or both is also
self-enforcing. But trade union ¢ receives %Ai, firm 7 receives 1—18A¢, and

trade union j receives %Aj, irrespective of self-enforcing strategy profiles.
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So, C¥ =0, CiF = (O, Cf;) and CJT = (O,Cﬁ-) are a CPNE in this case.

b. The subcoalitions formed by trade union 7, firm 4 and firm 5. Consider the game
played by these three players when C]T = (O, C]T]), where C]Tj is arbitrarily
chosen. There are six nonempty proper subcoalitions: three formed by one

player and three formed by two players.

i. Let us consider the three subcoalitions formed by one player. According
to step 1.1, it is easy to show that fixing CJT = (O,CZ-), where C]T]- is
arbitrarily chosen, given any other two players’ strategies, the strategy
prescribed for the left player is a CPNE of the one-player game played by
itself.

ii. Let us consider the three subcoalitions formed by two players. According
to step 1.2.a, 1.2.c and 1.2.e, it is easy to show that fixing CjT = (O,C};),
where C]Tj is arbitrarily chosen, given any player’s strategy, the strategies
prescribed for the left two players are a CPNE of the two-player game
played by themselves.

iii. So, fixing C]T = (O,C};), where C]Tj is arbitrarily chosen, the strategies
prescribed for the left three players are self-enforcing. Notice that any
strategy profile consisting of Cf” = (0,05-’), where Cg # Cf;-' , is also
self-enforcing. But trade union % receives %Ai, firm 7 receives 1—18Ai, and
firm 7 receives %A]-, irrespective of self-enforcing strategy profiles. So, the
proposed strategy profile is a CPNE in this case.

c. The subcoalitions formed by trade union ¢, trade union j and firm j. Using the

similar arguments to those in step 1.3.b, it proves that the proposed strategies

are a CPNE of the game played by themselves.

d. The subcoalitions formed by firm 7, trade union 7 and firm j. Using the similar
arguments to those in step 1.3.a, it proves that the proposed strategies are a

CPNE of the game played by themselves.

So far, we have established that any strategy profiles prescribed in Proposition 2.1 are
self-enforcing.

Step 2. Are there any other self-enforcing strategy profiles? Since given condition
(2.15) holds, both trade union ¢ and firm j do not have an incentive to make strictly
positive political contributions, there is no other self-enforcing strategy profile.

Step 3. Finally, it is easy to show that given any proposed strategy profile, trade union

1 Teceives %Ai, firm 7 receives 1—18Ai, trade union-j receives iAJ" and firm j receives $A;.
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We conclude that any proposed strategy profile is a CPNE in the first stage of the

game. B

5.1.4 Proof of Proposition 2.2

Step 1. We show that any strategy profile is self-enforcing. There are 14 nonempty proper
subcoalitions. Four subcoalitions are formed by one player. Six subcoalitions are formed

by two players. Four subcoalitions are formed by three players.

1. Let us consider the subcoalitions formed by one player. Given condition (2.18)
holds, according to Lemma 2.1, the proposed strategy profiles are Nash equilibria.
S0, given any other three players’ strategies, the strategy prescribed for the left

player is a CPNE of the one-player game played by itself.

2. Let us consider the subcoalitions formed by two players.

a. The subcoalitions formed by trade union 7 and firm ¢. Consider the game played
by these two players when CjT = (0, %Aj), and CJF = (Cﬁ,O). There are
two nonempty proper subcoalitions: one formed by trade union ¢ and another
formed by firm i. Given Cf = (0, %Ai), it is optimal for trade union ¢ to

choose C} = (C%,0), such that condition (2.19) holds. Given CT = (Cf,0),

cf = (0, %Ai) is a CPNE of the one-player game played by firm 4. So,
the strategy profile consisting of Cf = (Cg,O) and CF = (0, %Az) is self-
enforcing. Notice that any other strategy profiles are not self-enforcing since
cl = (Cg , 0) and Cf = (0, %Az) are a unique Nash equilibrium of this two-
player game. (The nature of this game is a standard Bertrand game with cost
asymmetries.) So, it is a CPNE of the game played by trade union ¢ and firm
1.

b. The subcoalitions formed by trade union 7 and trade union j. Using the similar

arguments to those in 1.2.a, it proves that C! = (05, 0) and CjT = (0, 1—12Aj)

are a CPNE of the game played by trade union 4 and trade union j.

¢. The subcoalitions formed by trade union 4 and firm 7. Consider the game played
by these two players when CiF = (0, %Az) and CjT = (0, %AJ‘). There are
two nonempty proper subcoalitions: one formed by trade union i and another

formed by firm j. Given CJF = (Cf;,O), it is optimal for trade union ¢ to

choose CI = (CL,0), such that condition (2.19) holds. Given Cf = (C%,0), it

[Ty

is optimal for firm j to choose CJF = (Cf-‘;, 0)7 such that condition (2.19) holds.
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So, the strategy profile consisting of CZ-T = (CE{, 0) and CJF = (Cf;,O) is self-
enforcing. Notice that there are other self-enforcing strategy profiles. First of
all, any strategy profile consisting of C” = (CZ[’, 0) and CJF' = (Cf;’, O), such
that C}" and Cf/ satisfy condition (2.19), is self-enforcing. But Ci’ and C%/
cannot be both strictly smaller than Cg and Cﬁ Otherwise, condition (2.19)
does not hold. So, the proposed strategy profile cannot be strictly Pareto
dominated by these self-enforcing strategy profiles. Also we may have a Nash
equilibrium, in which trade union 7 and firm j free-ride on each other. But the
payofls received in this case are strictly smaller than the payoffs received in the
case when CL' and Cﬁ' satisfy condition (2.19), where 0 < CL’ < $5A;, and
0< Cﬁ' < 7—52Aj. In summary, the proposed strategy profile is a CPNE of the

game played by trade union ¢ and firm 7.

d. The subcoalitions formed by firm ¢ and trade union j. Consider the game
played by these two players when C{ = (CE,O) and CJF = (Cﬁ,O), such
that condition (2.19) holds. It is easy to show that any strategy profiles are
Nash equilibria, and hence self-enforcing, since firm i receives 1_18Air and trade
union j receives %Aj, irrespective of strategy profiles. So, Cf = (O, %Ai) and
C]-T = (O, 1—12Aj) are self-enforcing and are not strongly Pareto dominated by

any other self-enforcing strategy profiles. They are a CPNE of the game played

by firm ¢ and trade union j.

e. The subcoalitions formed by firm ¢ and firm j. Using the similar arguments to
those in 1.2.a, it proves that Cf" = (O, 7—52Ai) and CJF = (Cﬁ-,O) are a CPNE
of the game played by firm ¢ and firm j.

f. The subcoalitions formed by trade union j and firm 7. Using the similar argu-
ments to those in 1.2.a, it proves that CJ.T = (O, %Aj) and CJF = (Cﬁ,O) are

a CPNE of the game played by trade union j and firm j.
3. Let us consider the subcoalitions formed by three players.

a. The subcoalitions formed by trade union 4, firm ¢ and trade union j. Consider
the game played by these three players when CJF = (Cﬁ ,O). There are six
nonempty proper subcoalitions: three formed by one player and three formed
by two players.

i. Let us consider the three subcoalitions formed by one player. According to
step 1.1, it is easy to show that fixing CJF = (Cﬁ , O), given any other two

players’ strategies, the strategy prescribed for the left player is a CPNE of
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the one-player game played by itself.

Let us consider the three subcoalitions formed by two players. According
to step 1.2.a, 1.2.b and 1.2.d, it is easy to show that fixing CJF = (Cﬁ, >
given any player’s strategy, the strategies prescribed for the left two players
are a CPNE of the two-player game played by themselves.

So, fixing CJF = (C’ﬁ , > the strategies prescribed for the left three play-

ers are self-enforcing. Are there any other self-enforcing strategy profiles?
Notice that if a strategy profile is self-enforcing, it must be the case that
cF = (O, %AZ) and C]T = (O, %Aj). Otherwise, this strategy profile

1

will not induce a CPNE either in the game played by trade union ¢ and
firm 4, (see step 1.2.a), or the game played by trade union ¢ and trade

union j, (see step 1.2.b), or both. Since CF = (C’ﬁ, ) is fixed, given

CF = (0,%4;) and C'T = (0,754;), it must be the case that trade union

2

4 chooses CT (C’T

27

0), such that C} satisfies condition (2.19). So, the

self-enforcing strategy profile in this case is unique, and hence a CPNE.

b. The subcoalitions formed by trade union 7, firm ¢ and firm j. Consider the game

played by these three players when C’T (O LA ) There are six nonempty

proper subcoalitions: three formed by one player and three formed by two

players.

i

ii.

iii.

Let us consider the three subcoalitions formed by one player. According to
step 1.1, it is easy to show that fixing C’]T = ( , 12A ) given any other two
players’ strategies, the strategy prescribed for the left player is a CPNE of
the one-player game played by itself.

Let us consider the three subcoalitions formed by two players. According
to step 1.2.a, 1.2.c and 1.2.e, it is easy to show that fixing C’T (0, 112A )
given any player’s strategy, the strategies prescribed for the left two players
are a CPNE of the two-player game played by themselves.

So, fixing C’T (0, 112A ) the strategies prescribed for the left three play-
ers are self-enforcing. Are there any other self-enforcing strategy profiles?
Notice that if a strategy profile is self-enforcing, it must be the case that
CcF = (%A¢70). Otherwise, this strategy profile will not induce a CPNE
either in the game played by trade union 7 and firm 4, (see step 1.2.a),
or the game played by firm 7 and firm j, (see step 1.2.e), or both. Since
C’ (O, 112A ) is fixed, it must be the case that any strategy profile con-
sisting of C" = (CI’,0) and C’JF’ = (C’ﬁ', >, such that C%’ and C’ﬁ'

2 0
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satisfy condition (2.19), is self-enforcing. But the proposed strategy pro-
file is not strongly Pareto dominated by any other self-enforcing strategy

profiles. Hence, the proposed strategy profile is a CPNE in this case.

c. The subcoalitions formed by trade union 7, trade union j and firm j. Using the
similar arguments to those in step 1.3.b, it proves that the proposed strategies
are a CPNE of the game played by themselves.

d. The subcoalitions formed by firm 7, trade union j and firm j. Using the similar
arguments to those in step 1.3.a, it proves that the proposed strategies are a

CPNE of the game played by themselves.

So far, we have established that any strategy profiles prescribed in Proposition 2.2 are
self-enforcing.

Step 2. Are there any other self-enforcing strategy profiles? Since given a self-enforcing
strategy profile, it must be the case that Cf; = %Ai, C]Tj = %Aj, and C% and Cﬁ satisfy
condition (2.19), there is no other self-enforcing strategy profile.

Step 3. Finally, it is easy to show that given any strategy profile, trade union % receives

1A, CF

) . .1 ) . . . 1A N . . 1A. (F
%, firm 4 receives 1A\, trade union j receives 7A;, and firm j receives gA; — CJ.

Notice that C% and Cﬁ cannot be lowered simultaneously. Otherwise, condition (2.19)
does not hold. This means that any self-enforcing strategy profile is not strongly Pareto
dominated by any other self-enforcing strategy profiles.

We conclude that any proposed strategy profile is a CPNE in the first stage of the
game. H
5.2 Appendix to Chapter 3
5.2.1 Proof of Lemma 3.1

Denote o; = (m;,n;), i = 1,2. We want to find a pair (af, 0;) satisfying

¢ (o7,0%) > 7¥ (a;,a’f) L i=1,2, j=1,2, i £, Vo, € B2,

% B 7
Given the rival’s choice o; = (m;, n;), the optimal response of firm 4 solves the problem

{max 7T1-C, st.m; >0, n; > 0.
1,72

['he Lagrangian is
- coms ) = o€ . .
Li (M, gy Wing , Wny; Mg, M) = T+ Win, MG -+ Wiy N
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According to Kuhn-Tucker’s Method, the solution is characterized by the following condi-

tions:

8 *C
26z (%) =k (m; + ni) — Wy,

ox;©
2bz;¢ (;—7;) =k (m; + n;) — way,

Note first that m; = 0, n; = 0 cannot be a solution because at that point the marginal
investment cost is zero while the marginal investment revenue is strictly positive. Second,
if p# %{—%, we cannot have both m; > 0 and n; > 0 because marginal revenues from the
two kinds of advertising would differ while marginal investment costs are the same.

In particular, when g > 21’*1 , the marginal investment revenue from cooperative ad-
vertising is the larger one, so firm ¢ invests only in cooperative advertising. In fact, by
choosing an appropriate w,,, all of the above conditions can be satisfied. When p < 2b+1
the marginal investment revenue from predatory advertising is the larger one, so firm ¢
invests only in predatory advertising. In fact, by choosing an appropriate wp,,, all of the
above conditions can be satisfied.

The above arguments are valid for both firms. Therefore, the profit function of firm ¢

in the reduced extensive form game is given by

c ) m ¢ (mi,mg) if > 3,
m; (mi,ni7mj,nj) - 2b+1
7Ti (niyng) if p<gog

When both firms invest in cooperative advertising, since

2, C *C
O —2b(ax >>0,

Om;0m; om;

cooperative advertising is a strategic complement. We also have

C *C
oM’ _ o (8$i ) > 0.

om; omy

When both firms invest in predatory advertising, since

9?r¢ ox:¢ 2
E)nianj - _2b< E)ni ) < O’
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predatory advertising is a strategic substitute. We also have

C *C
(%) <o

871]- -

Finally, when p > %, the two firms’ first-order conditions with respect to cooperative
advertising simultaneously determine the equilibrium values of m; and m;, and (cr;-‘, O’;) =
{(mfc,O) , (m;fc, 0)} . It is easy to show m;‘c = m;fc. When p < %—2%, the two firmg’
first-order conditions with respect to predatory advertising simultaneously determine the

equilibrium values of n; and n;, and (cr’lf‘,cr*f) = [(O,HIC) , (O,nj*-c)} . It is easy to show

J
«C _ . xC
n;” =nj . B

5.2.2 Proof of Lemma 3.2

Denote o; = (m;,n;), ¢ = 1,2. We want to find a pair (cr;‘, J;f) satisfying

7B (07,07) > xP (a;,a’f), i=1,2 j=12 i} Yo € R

% i 7
Given the rival's choice o; = (m;,n;), the optimal response of firm ¢ solves the problem

max ’/T~B, st.m; >0, n; > 0.
{min}

The Lagrangian is
L. o v M) — B . .
i (M, My, Wy, Wiy 3 M, M) = T+ Win, T + Wi, T

According to Kuhn-Tucker’s Method, the solution is characterized by the following condi-

tions:

op:B

2B(pZB - C) ( az;zl ) = k(ml +ni) — Wmy,
: op;”

2ﬁ(piB —c) (g—;l> = k(m; +n;) — wn,,

m; >0, n; =20,

W, 2 0, Wn; 2 0,

Wm;mi =0, wp,n; = 0.

Note first that m; = 0, n; = 0 cannot be a solution because at that point the marginal
investment cost is zero while the marginal investment revenue is strictly positive. Second,

. 2y .
if p# 32233_1, we cannot have both m; > 0 and n; > 0 because marginal revenues from
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the two kinds of advertising would differ while marginal investment costs are the same.

. 2 p_ . . .
In particular, when p > glggfgi, the marginal investment revenue from cooperative

advertising is the larger one, so firm 4 invests only in cooperative advertising. In fact,

by choosing an appropriate wy,, all of the above conditions can be satisfied. When 1 <

2 o C
gngz_i, the marginal investment revenue from predatory advertising is the larger one, so

firm 4 invests only in predatory advertising. In fact, by choosing an appropriate wp,, all
of the above conditions can be satisfied.

The above arguments are valid for both firms. Therefore, the profit function of firm 4

in the reduced extensive form game is given by

B ; 2% 4b—1
T (miamj) if u> sztb_p

B . 202 +b—1
w8 (ni,ng) if p< STy

77{3 (mivni7mj7nj) =

When both firms invest in cooperative advertising, since

2P apB\*
2T 98 <—pl ) >0,
o

om;Om;

cooperative advertising is a strategic complement. We also have

orB op:B
=2 — .
om; b ( om; ) >0

When both firms invest in predatory advertising, since

928 x5\ 2
ur f—2ﬁ<agl ) < 0,

8’nianj - q

predatory advertising is a strategic substitute. We also have

onP op:B
i _9 1 )
on; b ( on; ) <0

Finally, when p > gnggj, the two firms’ first-order conditions with respect to coop-

erative advertising simultaneously determine the equilibrium values of m; and m;, and
2 p
(crf,cr}‘) = [(me,O) , (m;B,O)} . It is easy to show m;‘B = m;fB‘ When p < gzilg-%’

the two firms’ first-order conditions with respect to predatory advertising simultaneously
determine the equilibrium values of n; and n;, and (cr;‘, cr;) = [(O,R;B) , (O,n;B)} LIt is

B :n;B. a8

easy to show n?
K3
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5.2.3 Proof of Proposition 3.1

Note that
26+1 20°+b—1 2

W—1 22—b—1  (b—1)(4b2—1) <0

Then, given Lemma 3.1 and Lemma 3.2, it is straightforward. B

5.2.4 Proof of Proposition 3.2

Part 1

Given trade policy s and industrial policy 7, and firms’ advertising investments (m;, n;) and

(mj,n;), in product market firm ¢ maximizes
C
Iy = (a; — bx; —z; —c+ 8) x4,

firm j maximizes

The Nash equilibrium is given by

a[l‘i‘/i(mi"‘mj)"‘(%%) (”i_”j)} —C+ %bs
I, =

2b+1 462 — 1’
a[l—i—u(mi—i—mj)—i—(%)(nj—ni)}—c s
i 2+ 1 T 1

Obviously, the comparative statics results on advertising investments are unchanged. How-

ever, trade policy has a direct impact on the equilibrium outcome:

ox; 2b % B 1

< 0.

hadad 0 —
Gs AR _1~ " Bs a2 _1

Firm 7’s and j’s equilibrium profits are

respectively.

We use those to replace the product market competition stage and get the reduced
extensive form game. Note that firms’ decisions in the investment stage on whether to
invest in cooperative or predatory advertising are not changed by the policy instruments,
since, as we have just seen, that decision depends only on the relative effectiveness of

cooperative advertising and the degree of product differentiation.
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Case1u>%

If pu> % and both firms invest in cooperative advertising in an equilibrium, the

equilibrium values are characterized by the two conditions:

2bx; ( Ozi > —km; +1=0,
am;

2bz; <aa%> — km; = 0.
j

Taking derivatives with respect to s and rearranging the equations, we have

'827@70 327r? Om, 92:C
om? Om;Om; s . T Om,;0s
5 =
azfrf ?n¢ am; _ ?n¢
Om;om; om? Js Om;0s
Using Cramer’s Rule,
om;

|
om; by } {(2b+1) kl—kJ7

ds [au(%— 1) A

where A = k2 — 2kk;.

Taking derivatives with respect to 7 and rearranging the equations, we have

2 2rf Om; 82r¢C

om? om;9m; o _ | ~omior

Pn¢ 8?n¢ s 0
om;om; Om? or

J

Using Cramer’s Rule,
Omi k—ki Om; ki

or A 7 Or A’

where A = k% — 2kk;.

Given the equilibrium of product market competition and cooperative advertising is
the equilibrium type of investment, in the first stage of the game the government of country

¢ chooses trade policy s and industrial policy 7 to maximize national welfare

Wis, )= 7T,L~C — sT; — TM;.
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The first-order conditions are as follows.

W _[|(Dar _ O\ Omy) Ozl . Owi g Omi
55\ \om, “am;) s | @s )5 Bs T T
aw ( Oa; Oz ) om; Oz

om,; B omj ) Ot YTy ()s— or T T 0-

or

Using matrix notation, we have

oz, O, da; Oz; \ Om; _ dx; .

s () Os S . om; Omy Os Js g
Dz [\ Omy o Ha; Oz \ Omy ’
T () o7 T (3mj  Omy ar i

dz _ Oz Oms Oz; 6m7' Jx; Oz; _ Oz; Omy Oz, om;
where G2 (1) = g0 85" + Imy 05 + 980 o () S o

— Omy; Ot om; Ot °

2
We use Cramer’s Rule to solve this linear equation system.

Denote the determinant of the coefficient matrix of the above linear equation system

by D.
Ox; , . Om; Oz , . Omy
D= 0% % 0a
o a.LZ am]‘ amZ . 8mi am]‘ n aZEi Omi
 Omy \ 0s Or  0s Or s Ot
Note that
Om; Om;  Om; Om;
Os Ot Os Ot
. k1 (2b+1)k1—/€ k—kp B 2b(k—k‘1)—k‘1 ﬂ
o lap(2b-1) A A A A
_ k1
B ap (26 —1)A
< 0
Then

b= _<2bai1) Lu(zbkl— 1)A]+<4b226—1> <k;kl>
_ < 1 )[Qb(/ﬂ—kl)—kl}
402 — 1 A

> 0.
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Next, we have

D =

9s Or  0Os or 0s Ot

{

| |
- {-(3%) sl (=) (550 =
B

<8ai B 83:]-> <8mj om;  Om; ij) _ %%} T

D - ami () Bai _ al‘j amj _ al‘i () aai . al‘j amj
2= ds dm; Om;) Ot or dm;  Om;) Os

Ozi dm; dz; Om; \ Oz
+(c)m o T Om, aT)W

(sitr) (3524) ot | + () (B825) (B) |

(2

.S
| [Pt}

{(25 1) (402 - 1)

Because

we have

sign s = sign [k — (2b+ 1) k1], sign 7 = sign [2b(2b+ 1)k

Case 2 u < 2b+1

a_'z;i aai . 6.’132' 6m7 Bmz' . am am + 6(1,7 BCL' %Bmz
Om; \ Om; om; ds Ot 65 or om; ij ds Or

Js

— k).

0

aai _ axj amj . % ami . aai . amj amj ami .
dm; Om;) Os ds | or om; Om;) Or 9s |

It

Zy

(5.1)

2641 4nd both firms invest in predatory advertising in an equilibrium, the

If,u<T

equilibrium values are characterized by the two conditions:

2bz; (%> kn;+71 =0,
on;

bej (g—zj) — k’l"Lj =0.

Taking derivatives with respect to s and rearranging the equations, we have

&°n C ﬁ on; 6271'1.c
(971 On;On; Os _ " On.0s
2 C 2_C - 2 C
o o ms ny o4
On; ani Bn? ds " Onj 65
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Using Cramer’s Rule,

ong L(/@ }{2()(,’9—/@)%—]@]’

Ds 2b+1) A
- g [=t]

where A = k2 ~ 2kks.

Taking derivatives with respect to 7 and rearranging the equations, we have

8?rx¢ 8?7 on; 827C

on? On;On; ar _ | Tonor

627r‘7? 6271'? an; - 0
On;0n; 877,]2 or

Using Cramer’s Rule,
on;  k— ks % ke

ar A " ar A’

where A = k% — 2kk,.

Given the equilibrium of product market competition and predatory advertising is the
equilibrium type of investment, in the first stage of the game the government of country

i chooses trade policy s and industrial policy 7 to maximize national welfare
W(s,7) = 7% — sz — ;.

The first-order conditions are as follows.

ow _ Oa; _ dzj\ Onj|  Oz; m,_%(.)s_a”%—o
s On; On; /) Os s |7 0Os s

5W_<5ai 3:@)% ‘_% on;

o \om, om ) o VT 5y

Using matrix notation, we have

Oz; On; Da; _ Ozy\ Omy | _ Oz T
s () BOs 8 . on; On; | Os ds L
Oz (y Ony B Ba; _ Oz; \ Ony

5= () B2 T (anj anj) or Li

Ox; (Y _ Oz Ony dz; On; Oz; Oz; __ Oz Ony dx; Ony
where G2 (1) = 50255 + onr ge T 95 o7 () T G 97 T an o
We use Cramer’s Rule to solve this linear equation system.

Denote the determinant of the coefficient matrix of the above linear equation system
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by D.

95 VB ~ 5 U as
dx; (% on; On; %) N Ox; On;

9s or Os Ot Os 01

8nj
Note that

8nj 8m . 8m %

ds Or  0Os Ot .
- {2 (50 - [ ()

- ~lsmial
< 0.

Then

b= (2ba—1> [a(mfilm} ’ (452%— 1) (k_Ak2>

_ <4b21_ 1) {21)(1: —22) + k)g:l

> 0.

Next, we have

o - ([ (-2 ).
b on; Onj) 0Os ds | Ot on; On;) Ot 0s |
onj;  On; 0s Or  Os O1 s or |

> 0.

This is because

aai an 8nj 8nl 8nz anj (9:6]' %
On; On; 7 0s Or  Os Or <0 Js <0 % >0
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D sz da; _ dz; \ Omy 3 oz; 8 da; _ dxz; \ Om;
: 75 dm; Om;) or  or dm;  dm; ) Os
Iz (am fm) (Bni% _%f)ni) 4 (fa 0 ) oz; Ony
On; \ Onj on; Os Ot ds Ot n; On; | 0s Ot
+(Gole 4 fu ) S
{ () s g2) (22 (-5)
_ pr 1 21/ |a(@+DA 452 -1 26—1 A .
a 1 k
T (ﬁ) (41;”-1) (Z)
B 26(2b—1)ka — k ‘
R 4b2 — 1) A i
Because
D1 Dy
5=, T=p
we have
$>0, sign T = sign [2b(2b— 1) k2 — k].
Part 2

(5.2)

Given trade policy s and industrial policy 7, and firms’ advertising investments (m;, n;) and

(mj,n;), in product market firm ¢ maximizes

TP = (p; — ¢+ s) (0 — Bp; +p;5)

firm j maximizes

117 = (pj — ) (ay — Bp; +7pi) -

o 1+u(mz+mj)+ (H) (32—3) (ny —nj)} + fe 92425
S 28—~ 47—

a |1+ p(mi +my) + (%) (3‘3417) (75 —”i)] the Bys
P = 26—~ _4ﬁ2—72

Obviously, the comparative statics results on advertising investments are unchanged. How-

ever, trade policy has a direct impact on the equilibrium outcome:

opi  28* 2 -0
Os  4p*—~H2 A -1 7
Ip; b

O _ __ By <0.

ds 47 -2 A -1
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Firm 4’s and j’s equilibrium profits are
NP =B (pi—c+s)*, IF =B(p; — ),

respectively.

We use those to replace the product market competition stage and get the reduced
extensive form game. Note that firms’ decisions in the investment stage on whether to
invest in cooperative or predatory advertising are not changed by the policy instruments,
since, as we have just seen, that decision depends only on the relative effectiveness of
cooperative advertising and the degree of product differentiation.

262 +b—1
Case 1 > 5535

20 ) . . C ey
If > ggigi and both firms invest in cooperative advertising in an equilibrium, the

equilibrium values are characterized by the two conditions:

2ﬁ(pi—c+5)(8pi) —km; +7 =0,

Omi
28(p; —¢) (_8&) —km; =0.

Omj

Taking derivatives with respect to s and rearranging the equations, we have

r927r£3 (9271'33 Om; 627r7B

amg omy a’m]’ s _ - Om;0s

2k 6277;‘,3 Sm. . 8271';-3
om;0m; Om?2 ds Om;0s

J

Using Cramer’s Rule,

om; ks (262 — 1) (k — ks3) — bks
s Lu(b—l) (2b—|—1)} A } ’
om; ks (b+1) (2 — 1) ks — bk
s [au(b—l) (2b+ 1)} { A } ’

where A = k? — 2kks.

Taking derivatives with respect to 7 and rearranging the equations, we have

8P 8P O 5%nB

om? Om;0m; o7 - - Bmiér

3w B om; - 0
Om;0my; om2 or

J

Using Cramer’s Rule,
Om; k—ks Om; k3

or AT Or A’

where A = k% — 2kks.
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Given the equilibrium of product market competition and cooperative advertising is
the equilibrium type of investment, in the first stage of the game the government of country

1 chooses trade policy s and industrial policy 7 to maximize national welfare
W (s,7) = Wf — sT; — Tm;.

The first-order conditions are as follows.

a_W:{Kaai +78pj> am]} _{_7%}(]%_6_{_8)% Oz; (.)8_%7,:0’

ds om; om; ) 0Os Js Js
ow [ Oa; Opj \ Omy Oz; om;
or —(amj+ amj> or (pi—cts) or ) _?7_0'
Using matrix notation, we have
z; m; v Op; \ Om; Op;
ey g | o] [ {[(oetoim) B 43t i o)
) G )| e (s + 76 ) B (pi =+ )
where
Ox; ., ,0(@mi—cH+s) Op; Om; = Op; Om;  Op;
55 =P 5 _'B<8mi s Tom;, 9s " 0s T1)
Ba:i

()= ﬁM -3 Op; Om; = Op; dm;
or o or o om; Ot om; ot )

We use Cramer’s Rule to solve this linear equation system.

Denote the determinant of the coefficient matrix of the above linear equation system

by D.
Ox; ,  Om; Ox; . Oy
D = ZZnyZin Y P
ds ) or or ) Os
o api amj amz _ amz amj api amz
_ﬁ{amj<83 o ds 87)+(8s+1 or |’
Note that

om j amz amz &)mj

ds or  8s O
Lu(b_f;(%“)} [(b+1) (2b—1)k:3—bk} (k:—k:g)

Toetme[2=252] )
o ’ bks
[au (b—1)(26+1) A}
< 0.
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Then

o (55 i) - (520 ()

- (b2 b_ 1) (41)21— 1) {(%2 = (kA_ ) = e

> 0.

Next, we have

- aai apj am]‘ % Omz . Oal- 8pj Omj 8mz o

Dy = {{(Omj +78m]—> s s | or om; +78mj or 0Os (pi=cts)
_ Ooy; op; om; Om;  Omy; Om; % om; ‘
- {<8m]~ +70m]~) ( ds Or  Os Or Y ds OT (i —c+s)

< 0.

This is because

Oy opj om; Om;  Om; Omy; Op; omy
- >0, —2 - J —Z1 <0 £ > 0.
om; +78mj " Os Ot s or 0 8s = or
7 Sy Op; om;
&0 (ZW +75§#) T
Dz = Oz da ’ Ip; ]Bm» Op; (pi —et S)
5 () [ (B + ) G+ v
Op; | O Op; \ (0mi Omy  Omy gms |
- 8 om; \ Om; Wam] 0s Ot s OT (p‘ o+ S)
Goi 4 O \ (Opi | 1) Oy _ (Op Omy  Ops Oy .\ Opi '
om Yom Os or om; Ot Omy; Ot Os
> 0
This is because
api 8pi aai ap' om; aml 8mi om;
>0, >0, 7 >0, J - 7 <0,
om; om; " Om; +78mj s Ot Jds Ot
Op; Op; om; om;
—+1>0, =2 <0 £ >0, —2 >0.
03+>703<’87’>'E‘)T
Because
Dy Dy
s§=—, T=—
D’ D’
we have
s <0, 7>0. (5.3)

262451
Case 2 u < 555

Ifp < ggifgj and both firms invest in predatory advertising in an equilibrium, the
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equilibrium values are characterized by the two conditions:

Op;
20 (pi —c+s) <ai) —kn; +7 =0,

20 (pj —¢) <%) —kn; = 0.
j

Taking derivatives with respect to s and rearranging the equations, we have

0?nP 9B O 92 B
G N I I
8%nf 8%n! s | 92r
On;0ng Bn? (9_57 —m
Using Cramer’s Rule,
on; ka (26 — 1) (k — ky) + bky
s |a(b+1)(2b—1) A ’
onj k4 —(b—=1)(20+ 1) kg — bk
s  |la(®+1)(26—1) A ’

where A = k2 — 2kky.

Taking derivatives with respect to 7 and rearranging the equations, we have

&2nB 0% B On; BQW?
an  Onidn; ar | | Tonor
&?nB 8278 % - 0
On;On; Bn? or

Using Cramer’s Rule,
Oni _k—ksa Onj ks

oar A ' ar A’

where A = k? — 2kky.

Given the equilibrium of product market competition and predatory advertising is the
equilibrium type of investment, in the first stage of the game the government of country

¢ chooses trade policy s and industrial policy T to maximize national welfare
W (s,7) =18 — sz; — ;.

The first-order conditions are as follows.

B_W:{[<5Oéi+ %) %} +7%}(pi_c+s)_axi (‘)S_aaziT:O’

Os on; 7anj Js Js Js
oW [ Oa; dp; \ On; 4 oz; _ on;
or <5nj 78%‘) or (p: C+S)_8—T ()s E)TT_O‘
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Using matrix notation, we have

[%(-) %} l:s } B [ {K%"J’Hﬂ?%) %}#LV%}Q%—HS)

oz, On; Oo; ap' 6”_'
T () Ly T ( ; _‘_,y_j) Z1 (pz 15 S)
o 9Ti — Opi—cts) _ Opi In; Op; On; Opi Oz _ A(pi—c+s)
where FZ‘L () ﬁis ﬁ (6_101_57_ + LJ_SL + % + 1) , sy () ﬁi

B (2pidni | Op: ony
on; Ot Ony O )~
We use Cramer’s Rule to solve this linear equation system.

Denote the determinant of the coeflicient matrix of the above linear equation system

by D.
D= Js ) or or ) Js
B{@m((")s or Os 07)+<83+1 or |’
Note that
On; On;_ Ins Ony
ds Ot ds OT
_ ka —(b=1)(2b+1)ks — bk k—ky4
a(b+1)(2b—1) A A
_ ka (20° = 1) (k —ka) + bka| [ ks
a(b+1)(20—1) A A
_ bk
N a(b+1)(2b—1)A
< 0.
Then
b a(b+1) bky 2% — 1 k—ky
D = — — +
b2 —1 2b+1 ab+1)(20—-1)A 4p% — 1 A
B b 1 (2% — 1) (k — ks) + by
Co\B2 -1/ \4? -1 A

> 0.
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Next, we have
Joy;

(G
[Cos

Dy

2ab

(9p]
Bn]
Bp]
Bn]

on; n;
Js

)
)

Js

On; Oni
or

Op;
Tos Js J
on; 0
Js

on;
or

or
bks

Op
5‘71]

8011'

- <3nj

)ﬂ%%

U]

an
1

(b—1)(2b+ 1)

b

) (=

(b+1)(2

(s

)(

47 -1

)

(2b+1) ks — ko

A

k—k4)

ds Ot
b—1A

>(Pi*c+

(pi —c+5)

)
I

[(zﬂ —1) ?452 —1) A
Sl

3(17
an]

Op
anj

[
o[22+

On; On; on; dn;

or
><8s or Os Or +

Op;
(apl Oni | Op; %)
2ab

on;
ong or % or
bks
(bfl)(2b+1)} {a(b+1)(2b71)A} +

) - [52]1) (-

A 20+1 b2—1

axz Bal

on;

Bn]

ﬁp]
BrL]

)

v

Op; Ba,
Bnl Bn]

78n (apl + 1)

a(b+1)} {_

25641
221 (_
421

2ab
CED) (2b+1)

{
1
{

we have
sign s = sign [(2b+ 1) ks — k], 7 > 0.

Part 3

This is implied by the above two Parts. B

5.2.5 Proof of Corollary 3.1

on; On; on;

or 0Os }(pi—c—ks)

—c+s)

s)

on; On;
0s

V%H(M—CﬁL s)

}(Pi—cﬁLS)

o) 12

9p;
ds

b
471

) 2b+1)(4bQ—1)H (b_l)(bA Mﬁk]}(pi_c“)

(5.4)

By the assumption that the welfare function is strictly concave we must have!

k>ﬁ':max{( + f)kl,( + \/-)

1See the last subsection of Appendix to Chapter 3.
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Cournot competition

First consider Cournot competition.

Case1u>—§—2%

Step 1. Note that in this case,

W . %() da; 3 Ox; ij_% om;
dsér Ot ds  Os | Bs

ij ij
_ Oz () Oa; Oz \ Omy| Oy )
 9s dm; Omj) Ot or ()

and
; *N o 2\ 1.2 2 2
sign o—— = sign (1 —46%) k* + (126 — 2) kik — 26 (2 + 1) (k1)”| -

Let

(1—4b%) k% + (1262 — 2) kyk — 2b (26 + 1) (k1)* = 0.

The solutions to this quadratic equation in k& are as follows.

1 2
b e 4 T (12b —2-2,/(200" — 862 + 1 + 26— 8b3)) ki,
Tt (1%2 — 24 2,/(200% — 802 + 1 + 26— 8b3)) kr

Note that the coefficient of k% is 1 — 4b% < 0, since b > 1. So, for an arbitrarily chosen
b, when k is smaller than the minimum of these two roots, or when it is bigger than the

. 2 . o
maximum of these two roots, % < 0. (The arguments in other cases are similar to the

arguments in this case.)

Step 2. Consider the first root. Let

1
o (121;2 —2-2/(200% — 802 + 1 + 2b— 8b3)> .

Then,

df b 2
— % (39\/2h— gb2 — Qb3 + 2064 + 1 — 192b 32)
db 64b4—32b2+4( 4 + 20T N

N 1 ( B 8063 — 24b% — 16b + 2 )
8b2 — 2 V2b—8b2 —8b3 + 200t + 1/
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From the graph of %’

-0.1257

-025T

0.375T

-0.57

-0.6257

di/db

we know that f is a decreasing function. Take the following limit,

1 5 1
I —(1252—2—2 200% — 8b2 20 — b3>:——— 7.
boit 2(—1 + 4b2) V(206 -8 + 1420 - 8K) ) = 7~ 57
So, the first root is smaller than k.
Step 3. Consider the second root. Let
1
= (126* — 24+ 2/(200% — 82 + 1 2b—8b3).
g 2(_1+4b2)( +2+/(206% — 802 + 1 + )
Then,
LU — (32 — 32/2b — 8b2 — 8b3 + 2001 + 1 — 192b2)
db 64b% — 3202 + 4
1 8052 — 24b% — 16b + 2
tors [ 24b+ .
8b2 — 2 V2b — 852 — 863 + 2004 + 1

d
From the graph of 2Z,

de/db /—2\4\6 8 ®lo
0 + t + : 1
o,ozsw
-0.05T
0.0757
0.1
0.1251
01 SJ'
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we know that ¢ has a critical point and it is a minimizer. Take the following limits,

lim m (12b2 — 2+ 2/(200 — 807 + 1 + 26— 8b3))
= g + %\/?,

lim m (12b2 —2+2/(200* — 862 + 1+ 2b— 8b3))
= g + %\/5

It is easy to show that % + %\/E_) > % + %\/?
Step 4. Therefore, we have
0*WwW

Dsor 0 (5.6)

ifk>k.

2641

Case 2 p < 55

Step 1. Note that in this case,

aQW 51‘1 () ‘:(5@1 aSL‘]> 8n] 8:::]} _ 5711

- a s Os Os

dsér Ot on; 8—71] Os Os

_ O ¢) Oa; _ O\ On| _ O )
~ Os on; On; /) Or or 77

and
W

0s0T

sign = sign [(1 —4b%) k2 + (1207 — 2) kok — 2b (2b— 1) (k2)?| .

Let
(1—46%) k* + (1207 — 2) kok — 2b (20 — 1) (k2)* = 0.

The solutions are as follows.

1 2 o9 _ — . 3
b0 ¢ 4 T (12b 2 —2,/(206% — 8b% + 1 — 2b + 8b )) b |
T (12b2 — 2+ 2,/(200° — 802+ 1 —2b + 8b3)) ko

Step 2. Cousider the first root. Let

1
d 2(—1+4b2)( b’ — 2 - 2+/(200* — 802 + +80%))
Then
daf b ; n _ )
db ~ 64b — 3202 1 4 — 8b% — — 19262 + 32
db 64b4—32b2+4(32\/8b 8b2 — 2b + 20b% + 1 — 192b + )
1 24b% — 1 b —2
PR (241)— 6b + 80 ) |
8% — 2 /863 — 8b2 — 2b + 2004 + 1
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From the graph of %,

df/db
0.1257

017

0.0757T

0.057T

0.0257

we know that f is an increasing function. Take the following limit,

Do Lo
|
N —
>

1
im — — (12b2 —2-9./(200* — 82 + 1 — 2b + 8B ) -
bteo 2(—1 + 40%) 4 + +85%)

So, the first root is smaller than &'

Step 3. Consider the second root. Let

1

_ 2
e (12b — 24 2/(206% — 862 + 1 _2b+8b3)) .

Then

dg b
99 _ % (39 39./305 802 — 26+ 2004 £ 1— 192b2)
db G1b% — 3202 1 4 (3 32v/8 + 20

24b% — 16D + 80b% — 2
o | 246+ .
862 — 2 V8b3 — 82 — 2b+ 2004 + 1

d
From the graph of &Z,

de/dh

we know that g is a decreasing function. Take the following limit,

1 5 1
Ii —(2192—2 24/(20b* — 8b2 — 8b3):— ~/19.
R TeT 1 + 24/(20b% — 8b2 + 1 — 2b + 8b3) =+ 3
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Step 4. Since
3 1 3 1 5 1
(5-{-5\/13) ks > (5-{-5\/13) ko > (g +§V19> ka,

we have

oW
. 5.7
sor <0 (57)

ifk>k.

Bertrand competition

Second consider Bertrand competition.
b24+b—1
Case 1 > §7—

Step 1. Note that in this case,

W op ('){Kaai . apj> amj} . %_}_ om;

psor  or om; ' om; ) 0s | | 0s Ds
2] (B2 ) B - B,
and
sign gzg; = sign [(1 — 46%) k% 4 (120 — 4) ksk — 2 (b+ 1) (2b — 1) (k3)?| -
Let

(1 —4b?) k% + (126% — 4) ksk — 2 (b + 1) (2b — 1) (k3)® = 0.

The solutions are as follows.

. { sy (— 4+ 126° — 2,/(2 = 1267 + 206% + 25— 80%) ) ks, }
S .

— (—4 + 1202 4+ 2./(2 — 1202 + 2004 + 2b — 8b3)) ks

Step 2. Consider the first root. Let

1
= (-4 12" - ~ 1252 + 206 2b—8b3).
f 2(_1+4b2)( 4 126% — 2,/(2 — 1202 + 2008 + )
Then
g #(32\/5\/b—6b2—4b3+10b4+1—192b2+64)
db ~ 6Abt— 32021 4

400° — 1202 — 126+ 1 )

1
+—— [ 24b— V2
8b2—2< Vb — 602 — 453 + 10b* + 1
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From the graph of %,

o
-0.05T
01T
0157
02T
-025T
03T
-035T
04T
-0.457
0.57
-0.557

f/dp -0-67

we know that f is a decreasing function. Take the following limit,

1 2
lim —— (—4+1202 — 2/(2 — 122 T1o9p— 53):—.
bf&Q(—l—f-éLbQ)( 4+ V( 20% + 200% + 8b3) 3

So, the first root is smaller than k'

Step 3. Consider the second root. Let

1

= (—4+12? 122 41 20— 809)).
g 2(_1+462)(4+ B2+ 2/(2 — 1262 + 20b% + 26— 8 ))

Then
9 _ b (64 —32v2/b— 6b2 — 453 + 10b% + 1 — 19252)
db 64b% — 3202 + 4
1 4083 — 1262 — 126+ 1
+— [ 240+ V2 )
852—2< Vb — 662 — 463 + 100% + 1

. d
From the graph of %,

dg/db  1.57
1.3757
1.257
1.1257
o+
0.875]‘
0.75T
0.625T
05T
0375T
0.25T
0.125T

we know that g is an increasing function. Take the following limit,

_ 1 ) - . 3 1
—_ - (= _ b— 1)3)—_ ~V/5.
lim e 452)( 441207 + 24/(2 — 1262 + 200* + 2b — 8b3) 2+2\/_
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Step 4. Since

3 1 3 1
S5k Sz k
<2+2\f> 1>(2+2\/5> 3,

we have
O*W
- 5.8
0s0T <9, (58)
itk > k.
Case 2 u < ggiféj

Step 1. Note that in this case,

82W . 8pi Bai 8p]~ an apj an
sor 5?<'){[(anj”a—n;> a—} HE}‘ 7

g ] (G a2 ) O O,

ds 8nj 872]‘ or or
and
. 0*W : 2
Sign 55— = sign [(1 — 4b%) k* + (1267 — 4) kak — 2 (b— 1) (2b+ 1) (ka) } :
Let

(1 —4b%) k? + (126% — 4) kak — 2 (b — 1) (2b + 1) (ka)* = 0.

The solutions are as follows.

k(0) € Z(Tirzlb?j <—4+12b2 _2\/(2— 1262 2004 _Qb+8b3)> k.,
2(_1—141,2) (—4 + 1262 + 2+/(2 — 1262 + 20b% — 2b + 8b3)> ky

Step 2. Consider the first root. Let

1
= — = ([ —4+126° —2/(2 — 12b2 + 20b% — 2b+ 8b3) ) .
/ 2(—1+4b2)< it V(2120 + 2 +89)
Then
df b
= = —— — (32y/2/4B3 —6b2 — b bt + 1 — 19202 + 64
db 64b4—32b2+4< 1% +105% + + )

1 1262 — 12b + 406% — 1 )
+——[24b— V2 )
8b2—2< VAB3 —6b2 — b+ 10b% + 1
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From the graph of %,

we know that f is an increasing function. Take the following limit,

1 3 1
im o (—4 -+ 126% — 2/(2 — 1202 + 200" — 3):——— 5.
bg?ooQ(_leQ)( + 1267 - 2/(2 — 1267 + 200 — 2+ 89%) ) = 5 — 55
So, the first root is smaller than &’.
Step 3. Consider the second root. Let
1
= (—4+120% +2/(2 — 1202 + 200% — 2 + 853 )
g 2(_1+4b2)( + 1267 + 2/( + b+ 8b3)
Then
g _ __ b (64 — 32v/24/4b% — 62 — b + 1064 + 1 — 192b2)
db 64b% — 3202 + 4
1 120% — 12b + 40b% — 1
fo— [ 240+ V2 ) .
8b2—2< V43 — 6b2 — b+ 1064 + 1
From the graph of %%,
de/di9. 13757
0.1257
0.11257
0.17
0.0875T]
0.0757T
0.0625T
0.057T
0.0375T
0.0257T
0.0125T
0 T
00125 8 9 0
b

we know that g has a critical point and it is a maximizer. In addition, the critical point
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is b = 1.5253, and
9lp—1.5053 = 2.6891.

Step 4. Since
3 1
(5 T 5\@) ks > (2.6891) ka4,
we have
W
5.9
Bsor % )

ifk>k. B8
5.2.6 Proof of Corollary 3.2
First consider Cournot case.
1. When both firms invest in cooperative advertising in an equilibrium,

(- )% -2
(s,7)=(0,0) 3mj amj 33 0s ¢

1 2k [(2b+ 1) ky — k] + A
_<4b2—1>{ A @ >0,

ow
Js

where A = k% — 2kk;, and note that

k1 [(2b+ 1) k1 — k] + A= [k — (b+ 1) k1)* + (302 — 1) (k1)* > 0.

2. When both firms invest in predatory advertising in an equilibrium,

ow _ [ Oes 0w\ Ong] 0= g
Os (5:7)=(0,0) B anj an as ds ? ’
because (gs; - %) <0, %7; <0, %?‘ <.

Next, consider Bertrand case.
1. When both firms invest in cooperative advertising in an equilibrium,
Doy Ip; ) ijl Bpj}
= +7 +y5> ¢ (pi—c+s)
(s,7)=(0,0) { l:(amj amj s s

b 2k3[(b+1) (2b — 1) k3 — bk] — A L
:{(b2—1)(4b2_1)H . A : }(pz + ),

ow
Js

where A = k? — 2kks. Because

2ks[(b+1) (2b— 1) k3 — bk] — A = (562 — 1) (k3)® — [k + (b — 1)ks]?,
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we have

sign %_Vf‘(s,r):(o,o) >0 < [\/(51)2 -1)—(b— 1)} ks > k,
sign L) 00 <0 @ [VEZ-1) —(@-1)]k <k

2. When both firms invest in predatory advertising in an equilibrium,

Os (s,7)=(0,0) B {[(871] +78’I”Lj> Os :, +y Os (pz c+ S)
= b %es[(b—1) (2b+ V) ka+0k] =AY,
- T | = (hi—ct5),

where A = k? — 2kk4. Because

2k [(b— 1) (20 + 1) kg + bk] — A = (50% — 1) (ka)® — [k — (b + 1)ka)”,

we have

sign G|, oo >0 & [VEP-T +0+D] k> k
| ke <k

sign %_:/‘(577):(070) <0 & [ (52 —1)+ (b+1)

5.2.7 Proof of Corollary 3.3

First consider Cournot case.
1. When both firms invest in cooperative advertising in an equilibrium,

_ (5@1- - (91']> (9mjxi > 0,
(SJ’):(0,0) 8m] 8m] 67—

dai __ Ox; om;
because <6m]- —Lamj> >0, 57+ >0.

ow
or

2. When both firms invest in predatory advertising in an equilibrium,

sr)=00) \Onj On;) OT

b On.
because <g—f; — 6_5']7‘) <0, FZJ‘ < 0.

ow
or

Next consider Bertrand case.
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1. When both firms invest in cooperative advertising in an equilibrium,

Joy Op; ;
( SR p])am] (pi —c+s) >0,
(s,7)=(0,0) Om; om; ) ot

2104
or

because (60" —i—’yap’> >0, 6m7 > 0.

2. When both firms invest in predatory advertising in an equilibrium,

%% c'?pj) on;
= +75 ) o= (pi—c+35) >0,
(5,7)=(0,0) (5“1' onj ) Or

because (60" —i—fyap’) <0, %T;l < 0.

ow
or

5.2.8 Proof of Corollary 3.4

1. It is implied by Corollary 3.2 and 3.3.

2. Note that 5 ) , )
2 W (OW 82W W oW ow
_ﬂ _ _0s? ( or ) 28587’ ds 01 + (97—2 ( Os )
ds? (6_W)
or

By the assumption that the welfare function is strictly concave it is strictly quasicon-

(%—VSV) < 0. This fact and Corollary

aw PW oW 3W
(—[F) 26567' 0s + 67'2

3.3 together imply that the marginal rate of substitution is decreasing at the non-

2
cave. Hence, aasvzv

intervention point.

5.2.9 Proof of Proposition 3.3

Note that the second-best trade policy analysis is equivalent to the constraint-augmented

first-best policy analysis where the constraint is 7 = 0. Therefore, this Proposition is

implied by Corollary 3.2. &

5.2.10 Proof of Proposition 3.4

Note that the second-best industrial policy analysis is equivalent to the constraint-augmented

first-best policy analysis where the constraint is s = 0. Therefore, this Proposition is im-

plied by Corollary 3.3. &
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5.2.11 The design of simulation
The general form of ‘robust’ fraction

Denote [ the fraction of the feasible range of values for k for which trade policy is robust.

The general form of [ can be written as follows.

0 if ke <k,
I= 7 =94 1e(0,1) if K <ke<k,
1 if ke > k.

We have
k‘c c {k‘5, k‘ﬁ} ,
where
ks = [V = 1) = (65— )] ks, ks = [V/(50 — 1)+ (b+1)] ks,
and?

K :max{(l n \/5) k1, (% + %\/ﬁ) k4}.

Note that when [ = 0, we cannot get robust trade policy in an equilibrium. In particu-
lar, when firms play Cournot, the optimal trade policy is a trade subsidy while firms play
Bertrand, it is a trade tax. When [ = 1, we can definitely get robust trade policy in an

equilibrium and it is a trade subsidy whatever the form of product market competition.

Calibrating %

We use the advertising to sales ratio to calibrate k.
First, define a firm’s advertising cost to profit ratio «; as the proportion of total

advertising investment cost in its profit earned in product market.

1. When firms play Cournot and in an equilibrium invest in cooperative advertising,

the advertising cost to profit ratio is

C

k
K C( -

(m) =kr"(m) = —.

2. When firms play Cournot and in an equilibrium invest in predatory advertising, the

advertising cost to profit ratio is

k¢ (n) = k% (n) = —=.

2See the last subsection of Appendix to Chapter 3.
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3. When firms play Bertrand and in an equilibrium invest in cooperative advertising,

the advertising cost to profit ratio is

4. When firms play Bertrand and in an equilibrium invest in predatory advertising, the

advertising cost to profit ratio is

It can be easily shown that
&Y (m) > kB(m), %n) < P (n).

Next, how do we use the above results to impose an ‘appropriate’ upper bound on &7
First, in empirical work, industrial organization economists often care about the adver-
tising to sales ratio, which is smaller than the advertising cost to profit ratio. Given this
fact, it is possible to calibrate four upper bounds on k& using the data collected from the
real world or the estimation results of empirical researches.

In particular, if in a given industry, the advertising to sales ratio is ¢, then we have

the following results.

1. If firms play Cournot and in an equilibrium invest in cooperative advertising, we

must have % > ¢. So, the upper bound calibrated should be h,

2. If firms play Cournot and in an equilibrium invest in predatory advertising, we must

have % > ¢. So, the upper bound calibrated should be %,

3. If firms play Bertrand and in an equilibrium invest in cooperative advertising, we

must have % > ¢. So, the upper bound calibrated should be %,

4. If firms play Bertrand and in an equilibrium invest in predatory advertising, we must

have % > ¢. So, the upper bound calibrated should be %

In the simulation, we treat

min{kg, k3 }

k=
¢ 7

as the upper bound on k.

In general, we do not know the market conduct and the equilibrium investment be-

havior of firms and what is available is the data or the estimation result on advertising
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to sales ratios. Hence, we should follow a prudential strategy that given an observed ¢,
whatever the form of competition and whatever the equilibrium type of advertising, the

advertising cost to profit ratio should be greater than ¢.

Using k1 to represent k;, k., k¥ and &

According to Assumption 3.1, it is easy to show that

(2b—1)%p2| "

(b—1)(2b+1)?
(b+1)(2b—1)°

by [ (2b+1)*

3 =

bl

and

(b—1)(2b+ 1)*
(b+1)(2b—1)°
(b+1)
o)

kS:[ (552—1)—(5—1)}

ko= [V — 1)+ (b +1)] {
Note that we can write k. as follows.

ke = k196,

where

66{[ @D -0 [Eiiiﬂ}
[ (5b2_1)+(b+1)} [é%]

In addition,

E”:klmax{<l+\/§),(g+%\/ﬁ) [MH

(b—1p?

) (2641)%  (b—1)(2b+1)?
. min { (26— 1)%2" (b+1)(26—-1)2 }

k=
¢
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Simulation on the robust proportion

Given the above results, we have

I
E’?‘

Pvl
E’?‘

6—max {(1+v2), (3 + $v13) | 2] }
(26+1)2  (b—1)(2b41)2

min b2 (b+1)(2b71)2} — max { (1 L \/5) 7 ( \/—) [(b(lnl-l } }

@

Furthermore, given the values of parameters b and p, and the data or estimation results
on ¢, we can calculate the two potential values of § and the other three numbers presented
in the above formula. In addition, according to Proposition 3.1, we can infer from the
values of b and p that in an equilibrium, whether firms make cooperative or predatory
advertising investments. Hence, we can decide in that case which value of § we should use

to calculate [.

According to the relationship between b and u, we can calculate [ in three cases, i.e.,

1. p > ggz Hl: i, and whatever the form of product market competition, cooperative

advertising will be present in an equilibrium,
2. %}b—z—*—lg——} > u > gz*%, and cooperative advertising will be present in an equilibrium
when firms play Cournot, while predatory advertising will be present in an equilib-

rium when firms play Bertrand.

3. i > u, and whatever the form of product market competition, predatory adver-

tising will be present in an equilibrium.

Note that, given b and p, if we find a ¢ such that the calibrated k is smaller than k",

then that case should be ignored.

5.2.12 Further discussion on the second-order condition for welfare max-
imization
In the text we directly assume that the welfare function is strictly concave because it is not
straightforward to identify the condition that guarantees strict concavity. However, it is
quite helpful to explore the implications of this assumption. In particular, strict concavity
implies that
0*w 0*w

W<O’ W<O

These conditions could enable us to identify a ‘reasonable’ lower bound on k in each case

of policy analysis. As subsection 5.2.5 shows, in the case of first-best policy analysis, such
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a lower bound helps us prove Corollary 3.1; As subsection 5.2.11 shows, in the case of
second-best trade policy analysis, such a lower bound helps us do simulation. Of course,

like before, we also have k < k.

Cournot competition

First consider Cournot competition.

Casel,u,>%

Step 1. Note that in this case,

W Ox 8 da;  Ozj \ Om;  Ozj 1
ds2  Os om; Omj/) Os ds ’
and

82

S = sign |(1=26%) k2 + (47 = b—2) kako + (267 +0) (k1)?]

51gn

Let
(1 - 26%) k2 + (46> — b — 2) kak + (262 + ) (k1)? = 0.

The solutions to this quadratic equation in k are as follows.

— (—b L ap? — 2 — \/(—230% + 3208 + 4)) ki,

k®(0) €
e (—b AP — 2+ \/(— 2302 + 320% + 4)) by

Note that the coefficient of k2 is 1 — 2b® < 0, since b > 1. So, for an arbitrarily chosen
b, when k is smaller than the minimum of these two roots, or when it is bigger than the

. 2 . .
maximum of these two roots, ’965‘3/ < 0. (The arguments in other cases are similar to the

arguments in this case.)

Step 2. Consider the first root. Let

1

f= s (—b 4B — 2 — \/(—230% + 3264 + 4)) .

Then

df b , . _
db — 160F — 160214\ —~ 1416
db 1664 — 16b2 + 4 <8b 3207 + 84/32b% — 2302 + 4 + )

L1 (85—1 128b% — 460 _1>
42 — 2 2 /320% — 2302 + 4 '
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TFrom the graph of %,

df/db 3

we know that it is an increasing function. Take the following limit,

1
lim ————— (—b 2_9 .\ /(—23b2+ 3204 + 4)) =1—-V2<0.
biﬂio2(—1+2b2)( Y = 2 /(2307 + 32b* + )> V2

This implies that we always have

1

- - (= 2_9_ _93}2 4 0.
2(_1+2b2)( b+ Ab? — 2 — \/(—230% + 320 +4))k1<

k:

But k& cannot be smaller than the first root. Otherwise Assumption 3.1 is violated.

Step 3. Consider the second root. Let

1
= (-b+4v* -2 —23b2 + 3204 + 4) ).
g 2(—1+2b2)( + + /(20 4 325+ 1)
Then
dg b (Sb —39b2 — 81/320% — 2302 1+ 4 + 16)
db 1664 — 1602 + 4
1 1 12863 — 46b
+——— (84 = —-1]).
42 — 2 < 2/326% — 2302 + 4 )
From the graph of %,
de/db
0.025T
0.0125T
0
b
-0.01257
-0.025™
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we know that g has a critical point and it is a minimizer. Take the following limits,

1 11
lim ———— (—b+4b%2 -2 —93h2 + 3204 == 4=V
biql+2(—1—|-2b2)( b+ 4b + /(2362 + 3 ~|—4)> 2~I—2 13,
i 1 _ 2 _ _99}2 4 —
bilﬁo:z(_lww)( b4 4b% — 2 4+ /(—23b2 + 32b +4))_1+\/§.

It could be easily shown that 14+ 2 > % + %\/ 13 > 2.

Hence, we have

W
S <0=k> (14 V2) k. (5.10)

Step 4. Note that in this case,

92w B % 0 {( da; Bwj) ij] B omy;

or:  or dm; Om;j) Or ar’
and
.0 - 2 2
Sign —5 - = sign {—k + 3k1k — (k1) } .
Let

k2 — 3kik + (k1)* = 0.
The solutions to this quadratic equation in k are as follows.
3 1 3 1
kT - — = ki, [=+=V5d .
0) € {(2 2\/5) i’ (2 + 2f) ]Cl}

Note that the coefficient of k2 is —1 < 0. So, for an arbitrarily chosen b, when k is

smaller than the minimum of these two roots, or when it is bigger than the maximum of

2 . . . >
these two roots, %TVX < 0. (The arguments in other cases are similar to the arguments in

this case.)

Obviously, k& cannot be smaller than the first root. Otherwise, Assumption 3.1 is

violated. Hence, we have

2

114 3 1
k -4 = kq. 5.11
aT2<0:> ><2+2\@> 1 (5.11)

Step 5. Note that

<§+%\£) ky > (1+\/§)k1.

Therefore,

PW
<0 1
Js2 =k> § + __\/g k1. (5.12)
82V§/ <0 2 2
o1
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Case 2 u < Qb“

Step 1. Note that in this case,

82W_%(.) Oa; _ Oxj\ Onj Oz 1
0s2  0s on; dnj) 0s Bs |’

and
*wW

S = sign [(1-27) B + (482 + b~ 2) kak + (26 — b) ()]

sign

Let
(1—26%) k2 + (462 + b — 2) ok + (262 — b) (k) = O0.

The solutions are as follows.

sy (46— 2+ b— /(3265 = 237 + 4) ) k,

K (0) €
i (40 -2+ b+ /BT - 2307 +9)) ko

Step 2. Consider the first root. Let

1
f =5 (462—24—6—\/(3264—23132 +4)).

Then

L/ —b—(B\/BQb‘L—QBbQ — 322 — 86+16>

db 1664 — 1652 + 4
1 1 12863 —46b
+— <Sb - = + 1) )

42 — 2 2/326% — 2302 +4

d
From the graph of 31é7

Yy 0.0257

0.01257}

-0.0125T

-0.025T

we know that f has a critical point and it is a maximizer. In addition, the critical point

is b =1.0679 and

fly=1.0679 = —0.302.
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But k cannot be smaller than the first root. Otherwise Assumption 3.1 is violated.

Step 3. Consider the second root. Let

— 1 2 _ 4 _ 932
9—2(_1+2b2)(4b 240+ /(327 — 2302 + 1)) .

Then

dg b )
— = a5 (16— — ot — 9 _ b
db 16b% — 1662 + 4 ( 320" - 8v/3 23b2 44— 8 )

1 1 128p° —
S (86 280" — 460 +1>.

+ —
4% — 2 2 /3204 — 2302 + 4

. d
From the graph of %,

N

de/db

we know that g is a decreasing function. Take the following limit,

1 V 3 1
im — —— (4 —24b 20— 2302 4 4)) = > + =/I3.
bt 2 (—1 1 267) ( b+ V(3 WD) =5+ 3

Hence, we have

0*wW 3 1
— - 4 = ko. 5.13
552 <0:>/€>(2+2\/13> 2 (5.13)

Step 4. Note that in this case,

PwW Q&() {(&Li Oa:j> %} _ On;

or?  Or on; On; ) Or or’
and
. 0*W , 2 2
Sign — - = sign [—/ﬂ + 3kak — (k2) } .
Let

k2 — 3kak -+ (k2)® = 0.
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The solutions are as follows.

3 1 3 1
T —_ — —_ —_—
k (0)e{<2 2\/5>k2, (2+2\/5) kz}.
Obviously, & cannot be smaller than the first root. Otherwise, Assumption 3.1 is

violated. Hence, we have

Fw 3.1
52 <0= (5 + 5\@) k. (5.14)

Step 5. Note that

1 3 3 1
(5\/ﬁ+ 5) ky > (5 + 5\/5) ko.

Hence,
W
S <0 1 3
252 =k> (—\/13 + —) ko. (5.15)
- R

Bertrand competition

Second consider Bertrand competition.
202+bh-1
Case 1 1> gy

Step 1. Note that in this case,
82W - api aai apj a’ﬁLj apj 8:1)1
0s2 {as ©) +1J {{(87@ +78m]~) Js } +7E} s ),

82

Os2

and

sign = sign [—2b2k2 + (46* = b) ksk + (b+ 1) (20— 1) (k3)2} .

Let
—20%k? + (407 — b) kak + (b +1) (26— 1) (k3)® = 0.

The solution is as follows.

1 1 ks 11 ks
s —— == 2 — —, [b—=+= 252 — —= 5.
k®(Q) € {(b 171 (320 7)) ) (b 1 + 1 (3 7)) 2 }
Step 2. Consider the first root. Let
1 1 1
= —_—— — 2 2 p— —.
f <b 171 (32b 7)) 7

Then,

SIE

1 b el 1
S S S I Y Y T ey g
b( \/32b2—_7>+b2 (4 3 +4)
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i . d,
From the graph of ?i%’

df/db

-0.0257

-0.057

-0.0757

017

we know that f has a critical point and it is a minimizer. Take the following limits,

1 1 1 1
i —Z_Z 22 7)== _Z2
lim (b (32b )>b

b1+ 2’
1 1 1
i —s oo/ =) ) 2 =1—+2.

These results implies that we always have

1 1 /C3
=[{b—=—-= 2% — — .
k ( 1 1 (3b 7)) 5 <0

But k£ cannot be smaller than the first root. Otherwise Assumption 3.1 is violated.

Step 3. Consider the second root. Let

| =

g:(b—%&\/m)

1 b 1 /1 1
e (81 + = (S —=V/3202-T D).
db b(g 3252_7+>+b2<4 4 )

i d
From the graph of %,

Then

dg/db

0.57

03757

0.257T

0.1257
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we know that ¢ is an increasing function. Take the following limit,

b—+4o00

lim (b— i + i\/(32b2 — 7)) % =1++2

Hence, we have
o*w
0s?

<0=k> (1+\/§) ks. (5.16)

Step 4. Note that in this case,

92w . api () (c‘?ai apj> am]‘ ami

572 = o7 WNom; " om; ) B or
and
sign i = sign [—kQ + 3ksk — (k3)2}
o2 '
Let

k? — 3ksk + (k3)® = 0.
The solutions are as follows.
3 1 3 1
T —_—— — J— —_
k (0)€{<2 2\/5) ks, (24—2\/3) ks}-

Obviously, k& cannot be smaller than the first root. Otherwise, Assumption 3.1 is

violated. Hence, we have

o*w 3 1
4z 5.
53 <0;»<2+2\/5> ks. (5.17)

Step 5. Note that

(1+\/§) ks < <g+%\/5> ks.

Hence,
PPw
<0

= k> (g + %\/5) ks. (5.18)

or2 <0

202 4b-1
Case 2 pu < 55—

Step 1. Note that in this case,

W | o do; op; \ On; op; oz;
asz—E(')*l}ﬂ(a—m“%)ﬂﬂﬁ gs ()

and
2y
sign %—2 = sign [—Qb%? + (46% +b) kb + (b— 1) (26 +1) (k:4)2} .
S
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Let
—20%k2 4 (40% + b) kak + (b — 1) (2b+ 1) (kg)* = 0.

The solutions are as follows.

b+1i—2/(3202-7)) &4,
(+i-4 )

b
(b4 + /62 =7) s

Step 2. Consider the first root. Let

k*(0) e

11 1
f:(b+Z—Z (32b2—7)) .-

Then

A

b 1 /1 1
18— |+ = [2v/322—7-b—-=].
( \/321)2—7>+b2 (4 ! 4)

1
b

From the graph of %,

-0.1257

-0.25T

-0.3757

-0.57

df/db

we know that f is a decreasing function. Take the following limit,

1 1 1
. b - = R Z =0.
i (o4 5 - 1/EF=7) 3 =0

But k£ cannot be smaller than the first root. Otherwise, Assumption 3.1 is violated.

Step 3. Consider the second root. Let

g:<b+%+i\/@——7)>

Q| =

Then
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; d
From the graph of %,

dg/db 01T

0.0757

0.057

0.0257T

we know that g has a critical point and it is a maximizer. In addition, the critical point

is b = 1.3229 and
9|b=1.3229 = 2.5119.

Hence, we have
o*w
0s?

< 0=k > (2.5119) k4. (5.19)

Step 4. Note that in this case,

92w B Op; ) (8% (9pj> on; on;

or2 ~ or on; Vanj or or’
and
A4 . 9 2
Sign — 5 = sign [—k + 3kak — (k4) } .
Let

k? — 3kyk + (ks)* = 0.

The solutions are as follows.

3 1 3 1
kT - —= k =+ =5 kyp.
(0)6{(2 2\/5) 4 (2+2f) 4}
Obviously, k cannot be smaller than the first root. Otherwise, Assumption 3.1 is

violated. Hence, we have

W 3 1
B oy 5.20
52<0:>(2+2\/5)k4 ( )

Step 5. Note that
3 1
(25119) ks < (5 + 5\/5) kq.
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Hence,
2
_a_W < O

1
) =k > <§ + —\/5> kg (5.21)
TW - 2 2

Summary

Based on the above discussion, we have the following results.

1. In the first-best policy analysis, the ‘reasonable’ lower bound on k is
3 1 3 1
E’—lllax{(§+§\/g> k1, <§+§v13) /{24} (5.22)

So, in fact, we require in this case k' < k < k.

2. In the second-best trade policy analysis, the ‘reasonable’ lower bound on & is

r 7

E":max{(l—i—\/i) ki, % —i—%\/ 13) k4}. (5.23)

So, in fact, we require in this case &’ < k < k.

3. In the second-best industrial policy analysis, the ‘reasonable’ lower bound on k is
1 1
Elllimax{(§+§\/g) k17 (24-5\/5) /€4}~ (5'24)

So, in fact, we require in this case & < k < k.

5.3 Appendix to Chapter 4

5.3.1 Discussion of Assumption 4.1

In this subsection, we discuss the case of no intervention and show the reason why we

made Assumption 4.1 in the text.

Cournot competition

It is straightforward to show that the SPNE is given by

_Wa—w)—(a—wf) , 2bla—wj§)—(a—w)
v 7 1 T 4% — 1 ’
20 (a +wo) — (a — wp)

4b
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In an equilibrium,

2b(a —wo) — (@ — wg)

T =

2 (462 — 1) !
b 2b(a —wg) — (@ —wy) 2
2(4b2 — 1) ’
ey — ()
85 (402 — 1)

We assume that in an equilibrium, z > 0. It is straightforward to show

x>0
=4

26 (a —wo) — (a —wj) > 0. (5.25)

Le., without the government’s intervention, the domestic firm can survive in product

market competition.

Bertrand competition

It is straightforward to show that the SPNE is given by

_ @By a+ 28wt fywg (2ﬂ+7)a+mw+2ﬂ?w6,

1572 A 167 — ’
_(2B+y)a+ (262 -+ )wo+57wo
2(26° - %)

In an equilibrium,

BB+ a— (287 —42) wy + Bywg]
oo 2 (48° - 4?) ’
repg | BB (26"~ 7% wo + Byuws :
T = 5 (4&2 2) )

_B[@B+y)a— (26° — 77) wy + fryup]”
4(28 —4?) (48° = ?) '

132



We assume that in an equilibrium, z > 0. It is straightforward to show

z>0
<~
(28 +7) a— (26% —7%) wo + Byw§ > 0
<~

(26> = 1) (a — wo) — b (a —w§) > 0. (5.26)

Le., without the government’s intervention, the domestic firm can survive in product
market competition.

Finally, notice that (26> — 1) (a — wo) — b(a —w§) > 0 is sufficient for 2b(a — wo) —

(a —wg) > 0.

5.3.2 Proof of Proposition 4.2
Cournot competition

Now, national welfare is given by

G=7m4+w-—dsx.

And it is straightforward to show that the optimal trade policy is given by>

[2b(a — wo) — (a — wy)] [(4[)22% + 1) - (5} |

2 [26 — (5 +1)] (5.27)

5 =

By Assumption 4.1, 2b(a —wo) — (@ — w§) > 0. Since § > 1, 2§ — (@221’%1 + 1) > 0.

IIleIefO e,
4b - ]. ’ ’

Bertrand competition

Now, national welfare is given by

G=m+w-—0sz.

*Notice that first of all, since § > 1, we have

d® (7 +w — bsz) _ bPé_ (4_:2}{_1+1)] <0
ds? - 4p2 — 1 ’

so, there is a unique interior solution. Next, when § = 1, s is given by expression (4.7).
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And it is straightforward to show that the optimal trade policy is given by*

[(25 +7)a— (252 — 72) woy + B’ywé] [(% + 1) - 6}

(6% —7) |26 (525 +1)]

(5.29)

S =

By Assumption 4.1, (23 + fy) a—(28% — ¥?) wo+Byw = (262 — 1) (a — wo)—b(a —wp) >

0. Since § > 1, 26 — (wg + 1) > 0. Therefore,

) ) 2/82 _ ,)/2
sign s = —+1] =4
’ e Kw? 7
, 262 — 1
Notice that Condition (5.28) and (5.30) imply the Proposition immediately. &

5.3.3 Proof of Proposition 4.3
Cournot competition

It is straightforward to show that the optimal trade policy is given by

26 (a — wo) — (a — wg)] [(455’31 n 1) (21 — 5] |

o= 262 A+l (5:31)
2 (20— (&5 +1) (3 )]
By Assumption 4.1, 2b(a — wg) — (@ — w) > 0, and since condition (4.21) holds,
262 A+1
st =37 —_— — ] —4. 5.32
sign § = sign {(4{)2_1—1—1) < X ) ] (5.32)
Bertrand competition
It is straightforward to show that the optimal trade policy is given by
9 (952 — ~2 « [ 28242 ) A1y _ 5}
[(28+7) a— (267 =) wo + yug] | (L +1) (35) | (5.33

S =

2 2 72 A1
) (1) ()]
“Notice that first of all, since § > 1, we have

& (m+w—dsz)  B(28°—+%) 282 — )}

so, there is a unique interior solution. Next, when § = 1, s is given by expression (4.16).
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By Assumption 4.1, (28 + 7) a— (28° — %) wo+Bywj = (2b* — 1) (a — wo) —b(a — wj) >
0, and since condition (4.21) holds,

2_ .2
sign s = sign {(% + 1) (%) — 5}

Can](Ba) (Ao e

Combining the arguments in the above two subsections, we establish the Proposition.
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