THEORETICAL ESSAYS ON TRADE POLICIES,

MERGERS AND FOREIGN DIRECT INVESTMENT

BY MONTRI NATHANANAN

THESIS SUBMITTED TO THE UNIVERSITY OF NOTTINGHAM

FOR THE DEGREE OF DOCTOR OF PHILOSOPHY, JUNE 2003



Acknowledgement

I would like to thank my parents and my three sisters for their
support. This thesis could not be completed with the help and
gurdance from my supervisor, Professor Rod Falvey. Finally I

would like to thank the Royal Thai Government for the financial

support.



CONTENTS

ABSTRACT

INTRODUCTION 1

1 TRADE POLICIES AND MERGERS: A Literature Review

1.1 Introduction d
1.2 Domestic Honzontal Merger 7
1.3 Horizon Mergers in Open Economies 17
1.4 The Effects of Tariff on Mergers 26
1.5 Conclusions 38

2 QUOTA POLICIES AND MERGERS

2.1 Introduction 41
2.2 Quota Policy and Mergers 42
2.3 Comparison of the Effects of Tariff and Quota on Mergers 57
2.4 Conclusions 63

3 TARIFF v QUOTA WHEN FIRMS HAVE THE OPTION

OF DIRECT FOREIGN INVESTMENT

3.1 Introduction 67

3.2 The Equivalence of Tariffs and Quotas 70

3.3 The Equivalence of Optimal Tanffs and Quotas under 78




Imperfect Competition
3.4 Tariff v Quota when Firms can Invest Abroad 87

3.5 Conclusions 115

4 OPTIMAL TARIFF AND THE FOREIGN FIRMS’

CHOICE OF MARKET ENTRY
4.1 Introduction 119
4.2 The Model 123
4.3 Extension of the Model 140
4.4 Conclusion 146
Appendix 148
CONCLUSIONS 153

REFERENCES 156




ABSTRACT

This thesis is a collection of theoretical essays in the area of trade policies,
mergers and foreign direct investment. We employ partial equilibrium analysis

to investigate various issues concerning the above topic.
In the first chapter we review theoretical works that investigate the links

between trade policy and merger activity. We focus our attention on Falvey

(1998) which analyses the effects of tariff policy on mergers and reaches the
conclusion that tariffs tend to encourage mergers involving small firms based
In the restricting country but discourage mergers involving small firms based in
the non-restricting country.

In the second chapter we extend Falvey (1998) to include the effects of the

quotas on merger profitability. The quotas tend to discourage mergers
involving small firms from both restricting and non restricting countries. When

a ranking of the tariff and the quota regimes can be made, mergers gains are

larger under the equivalent quota regime.

In the third chapter we investigate tariff and quota equivalence when firms
have the option of direct investment. High tariffs induce a foreign firm to
switch from trade to investing directly in the home country. Restrictive quotas,
however, induce a foreign firm to engage in direct foreign investment in
addition to trade. The two regimes are not always equivalent especially in
terms of the level of imports.

In the fourth chapter we use game theory to investigate the interaction
between welfare maximising home government and a foreign firm capable of
choosing the direct foreign investment option. If the foreign firm move first, it
may pre-empt the home government by committing to the direct investment
option if the optimal tariff is expected to be high. If the home government

move first, it may need to set the tariff below the optimal level so that direct

foreign investment is not induced.



INTRODUCTION

This thesis is a collection of theoretical essays on the effects of trade
policies on mergers and foreign direct investment. We investigate the effects of

tariff and quota policies on mergers in the first two chapters. In the third
chapter we investigate the tariff-quota equivalence when foreign direct
investment is possible. Finally we investigate the interaction between the

foreign firm who has a choice of direct investment and the welfare maximising

home government.

The methodology used in this thesis is the partial equilibrium analysts. The
base model which we use throughout the thesis is the international Cournot
oligopoly model. We choose oligopoly because we believe that world
production is increasingly dominated by international oligopolies, while the
Cournot model appealed to us because it provides reasonable and intuitive
economic implications for pricing in oligopolistic markets and it is easily
tractable. We also assume linear demand and linear marginal costs, these
assumptions simplify the analysis greatly and help us to obtain some explicit
solutions which are necessary for most of our analysis. In the final chapter we
also apply the game theoretical technique to investigate the strategic interaction
between the home government and the foreign firm.

On the topic of trade policies and mergers, we begin in chapter 1 by
reviewing theoretical works that investigate the link between trade policies and
mergers. A common approach to examine this issue is to model a merger as an

€xogenous reduction 1n the number of firms and see how this affects the



welfare and what the optimal trade policy response should be. However this
approach ignores the fact that a merger is a private decision and only occurs 1f

it is profitable to do so. There is an alternative approach which models a

merger explicitly in the open economy context. This can be done by

incorporating a range of models available in the general merger literature. One
of the theoretical works using this alternative approach is Falvey (1998).
Falvey employs a model of international Cournot oligopoly with linear
demand, constant marginal cost and segmented markets. Potential mergers
between large and small firms, which will result in the closure of the high cost
(small) firm, are considered. We find that the condition for profitable merger
depends on the relative size of the merger participants. When the home country
imposes a tariff on imports, the pre-merger sales of home firms rise while the

sales of foreign firms fall. As a result the tariff decreases the profitability of
marginal mergers that involve the inefficient home firm but it increases the
profitability of marginal mergers that involve the inefficient foreign firm.

In chapter 2, we extend Falvey’s (1998) model to include the analysis of
quota policy and merger profitability. We consider the case where the home
government imposes a quota on imports, with quota rights allocated in

proportion of free trade sales. We find that the quota, which increases the sales

of the home firms, discourages the potential (national and international)
mergers that involve the inefficient home firm, at the margin. The national
merger between two foreign firms will lead to the transfer of the high cost
firm’s quota to the remaining low cost foreign firm. Then the quota
discourages this merger if the quota constraint is binding on the merged firm. If

the quota constraint is not binding, the quota may increase the profitability of




this merger. The merger between the large home firm and the small foreign
firm is also discouraged by the quota at the margin. Comparison between the
tariff and the quota regimes shows that the gains from national mergers
between the high cost and the low cost firm are higher under the equivalent

quota regime, while the results from international mergers are ambiguous.

In chapter 3, we investigate the issue of tariff-quota equivalence when the
foreign firms have the option of direct investment. We consider the model of
international Cournot oligopoly with linear demand, constant marginal cost and
where all consumption of the good in question occurs in the protected home

market alone. We then focus on the decisions of two asymmetric foreign firms
who have the option of direct foreign investment (DFI) so that they can
produce goods inside the home market albeit at higher marginal costs than the
export option. Under the tariff regime the foreign firm will switch from the
usual export option to the DFI option once the margin from the DFI option is
larger than the margin from the export option which is subjected to a specific
tariff. Under the quota regime the foreign firms always supply the home market
by trade, however the foreign firm will also engage in the DFI once the margin
from the DFI option is larger than the permitted export volume. On the
comparison of the two trade regimes, we cannot always find the equivalent
regimes that lead to the same price and same imports in the home market. We

can always find tariffs and quotas that lead the same price, but for some range

of quotas there would not be import equivalent tariffs.

In chapter 4, we investigate the interaction between the welfare maximising

home government and the foreign firm which has the option of direct

investment. We use a simple sequential game to find the outcomes of this




interaction. We first consider a game which sees the foreign firm move to

choose between export and direct investment before the home government sets
the optimal tanff after which the foreign firm will choose the level of
production. A rational foreign firm will foresee the level of the optimal tanff
that the home firm will set, and this will help the foreign firm to decide the
home market entry choice. The foreign firm will pre-empt the home
government by choosing the direct investment option if it anticipates the
optimal tanff to be high. For the home government, it cannot always set the
tanff optimally because the foreign firm can avoid high trade cost by choosing
the direct investment option. If the home government moves first and provided

that the direct investment contribute nothing to the home welfare, we may see

the government set the tariff just below the switch-over level to prevent the

foreign firm from choosing the direct investment option.



CHAPTER 1

TRADE POLICIES AND MERGERS

A Literature Review

1.1 Introduction

In the last few decades we have witnessed a significant reduction in trade
barriers. This is resulted from among other things, successions of multilateral
trade negotiations (mostly via the GATT and the creation of the World Trade
Organization) and the creation of many preferential trading areas. Falling trade
barriers together with declining foreign investment restrictions and on going
deregulation have brought significant changes in business strategies. One
prominent corporate development observed in the wake of this freer trade
environment has been a merger wave of unprecedented scale.! There is now a

considerable literature which offers a theoretical account of the link between
trade policies and mergers. The objective of this chapter is to review some of

the recent advances in this topic especially on the issue of the effects of tariff

On mergers.

The policy relevance of this topic is very significant, especially for its
implication on competition policy. The insight into this topic 1s important to
our understanding of how the competition policy should be designed in the

wake of freer trade environment. If the reduction in trade barriers induces

' For example a recent figure shows that the value of completed (cross-border) mergers
worldwide rose from the total of $200 billion in 1995 to more than $500 billion in 1999
(Evenett et al, 2000). While earlier observation by Long and Vousden (1995) implicates that
the lowering of trade barriers within Europe has been followed by a spate of domestic and




increased merger activity, it is suggested that we need to have a strong

competition policy to counter the increased market concentration. Then this
policy implication contradicts a conventional belief that trade liberalisation can
be substituted for a stricter competition policy.” The understanding of the link

between trade policies and merger activity will also help us to assess the
concern that some governments are now substituting the increasingly limited
trade policies with the competition policies to pursue the undesirable goal of
beggar-thy-neighbour.’

In order to understand the link between trade policy and merger activity we
need to know whether the reduction in trade barriers stimulates merger activity
and if so what type of merger activity. A substantial number of works
investigating this topic model mergers as a choice of the number of identical
domestic firms chosen by the government. This approach may simplify the
analysis greatly, but it ignores the fact that a merger is the decision of private

firms and only occurs if it is profitable to do so. There is an alternative

approach to model mergers explicitly and this can be done by incorporating

general (domestic) merger models into open economies context.

In this chapter and the next we will investigate the link between trade
policies and horizontal mergers under Cournot competition. In this chapter we

begin by reviewing theories on horizontal merger in the closed economy. Then

cross-national mergers and the same phenomenon has also been observed in Canada in the
wake of Canada-US free trade deal.
 One may expect the scaling down of trade barriers to raise domestic and international

competition, and hence leading lower prices and higher efficiency. However if market is not
perfectly competitive, we might not achieved increased competition following the reduction of
trade barriers.

* This concern has led to increasing attention from international organizations, such as WTO
and OECD, traditionally concerned with trade policies.



we look at the recent development of theories of mergers in open economies.

We will focus our attention on the works that investigate the effects of tanff
reduction on merger profitability. The literature review in this chapter will give
us a firm foundation for the development of the original analysis of quota
policy and merger activity in chapter 2. The organisation of this chapter 1s as
follows: Section 1.2 presents the literature review on domestic horizontal
mergers. Section 1.3 presents the theoretical review on mergers in open

economies. Section 1.4 we investigate the effects of tariff on merger incentives.

Conclusion remarks are given in section 1.5.

1.2 Domestic Horizontal Merger

The foundations of the analysis in this chapter and the next are theories of
domestic horizontal mergers and theories of mergers in open economies. There
exist a large number of theoretical works on domestic horizontal mergers. The
general concerns of the literature in this area are the profitability of horizontal
mergers and their welfare effects. The early development by Stigler (1950)
points out that the new merged firm typically produces less than the combined,
pre-merger production of its constituent firms. Unless there is large cost saving
from a merger, the reduction in quantity normally increases the industry price.
The non-merging firms will benefit from this merger externality and expand
their production. On welfare implications of a merger, Williamson (1968)
shows that the net social welfare effect of a merger is given by the sum of cost

saving gains and additional profits to the remaining firms minus the lost of

consumer’s surplus (as a result of the higher price).



In the past few decades substantial numbers of formal analysis on domestic

horizontal mergers have emerged. One of the prominent works in this field 1s
the paper by Farrell and Shapiro (1990). In their work, Farrell and Shapiro
propose a simple condition for a welfare-improving merger, in a context of

Cournot oligopoly with general demand and cost functions. Since the main
analysis of this chapter and the next are set in the context of Cournot oligopoly,

we will look at Farrell and Shapiro (1990) in detail.*

Consider a closed economy in which n firms produce a homogeneous

product. Assume that the inverse demand for this good is given by p = p(H)

where H is the industry output and p'(H)<0. Firm i produces A, unit of
output and faces a cost function ¢,(#,). Competition in this market is assumed

to be Cournot and new entry is not permitted. Firm #’s profit function is given
by
7, = p(H)-h, —c;(h;) (1)

Taking -gii =1, the best response of firm i to the output decision of all other

!

firms, H_,, is the unique solution to the first order condition:
p(hi+H-i)+hi'p'(hi-'-H-l')_C;(hi):O (2)

To ensure the existence of Cournot equilibrium and the continuous reaction

functions we assume that the decreasing marginal revenue property

(p'+hp"<0) holds, and the cost functions are smooth and ¢—p’'>0.

Together with the previous assumption about the inverse demand ( p'<0),

* The Cournot model provides simple yet reasonable and intuitive economic implications for



these conditions ensure that the profit function (1) 1s concave in A, > Then we

have a negative second order condition":

2p'+h,p"—c; <0
The slope of firm i’s reaction function 1s obtained by differentiating (2), which
glves

dh, p +hp"

; ST (3)
dH_, 2p +hp —c

By the second order condition, the denominator of the fraction on the far rnight-
hand side in (3) is negative. The numerator is negative from downward-sloping

marginal condition. Thus the slope of the reaction function is negative

(R; <0), which implies that an increase in the output of all other firms will

lead to the contraction of firm i’s output. And from (3), we can write

dh,-(1+R)=R!-(dh,+dH_)=R!-dH, or

dh; = -2, -dH (4)
where A =- %, =£—i;—,-1£—>0 as p'+hp”"<0 and c¢/—p'>0. Since
1+R; p—c]

dh; =-AdH and dH ;=) dh;=~(3, .A;)-dH ,then
dH =dh, +dH _, = dh, - (Zj#ﬁ, ;)-dH

from which we have

pricing in oligopolistic markets. Another reason that we employ the Cournot model is its
tractability.

> See Vives (1999) and Collie (1992) for discussions of several types of existence results which
may apply to the Cournot model.

o,

{

oh,)’

=p' +hp"+p'—c;<0as p'+hp"<0and ¢]-p'>0.

® This follows since



10

dH 1
ar S
dh; 1+, ) ®)

Because the A. coefficients are positive, then 0 <-§—IE- <1. This result implies

that if firm 7 changes its output, and all other firms adjust output along their

reaction curves, the aggregate output will change in the same direction as firm
i’s output, but by less. With this result we can see the price effects of the

domestic horizontal merger by simply concentrating on the change in output of

the merger participants.

Suppose that the first m firms (of the total n firms) merge into a single firm.

Let the pre-merger output of the first m firms be H = Zh ;. At the pre-merger

j=]
output, the marginal revenue of the merged firm is given by p(H)+ p'(H)- H,,.

The merged firm will reduce output if and only if its post-merger marginal

cost, ¢,, , exceeds marginal revenue at the pre-merger output level, or
cuy>p+H,p <& -H p'>p-c), (6)

From the merged firm’s reaction function (2), we can write,

-pH, =) [p-c]]

i=1
Thus the merged firm will reduce output (from the pre-merger level) if and

only 1if 1t’s post-merger mark-up is less than the sum of the pre-merger mark-

ups of 1ts constituent firms, i.e. if and only if

Z[p-CE]>p-c;4 (7)
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The above condition must hold if ¢!, > min{c}}, since p =c¢;, Vi (so that each

firm produces positive output). In other words, the merger will lead to the
reduction in output of the merged firm (from the pre-merger level) unless the
marginal cost of the newly merged firm is lower than the pre-merger marginal

cost of the most efficient merger participant. If the merged firm output 1s
reduced from the pre-merger level, then it follows immediately that the new
aggregate output will also be reduced (from equation 5), and the price will rise.

In a simple two-firm merger between firm / and firm n (with
¢, <ch <..<c'), the price will fall if and only if p—c}, >(p—¢)+(p—c,),
or equivalently

C,—Cy >DP~Cy (8)
If a merger generates no synergies, i.e. the new merged firm’s production

possibilities are no different from those of the merger participants (jointly)

before the merger, then the merger raises domestic price. With no synergies,

c,, is normally the marginal cost of the most efficient firm that participates in

the merger. In the above two-firm merger case, the post-merger production

possibility is equivalent to ¢;. It is now easy to show that condition (8) 1s
reduced to ¢! > p, which cannot be true. Thus this merger will lead to an

increase in price. Farrell and Shapiro (1990) also show that condition (8) can

be expressed in terms of pre-merger variables as’

" From (8), we have c <—-p+ c, + ¢! . Then we can rewrite the inequality as
Cw <P=|(P—c))+(p-c,)] orequivalently ¢, < p+ p'[h, +h,].Finally we

havec, < p+p -B-:{{- l:h'-l-h"]c:vc' <p-—p[h'+h"].
m p H m 8}{
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Cly <;{1-S'“~J )
e

where s, is firm #’s pre-merger market share and £ = ——L_ is the elasticity of

pH

demand. Condition (9) shows how much less than the current price the merged

firm’s marginal cost must be, if price 1s to fall.

Next we turn our attention to the profitability of the merger. A merger will
not actually happen unless it is profitable. Consider the general case where the
first m firms are merging. We can define the gain (G) from this merger as

G=ﬁm—in,

j=1

where 7, is the post-merger profit of the merged firm, and the second term on

the right hand side is the sum of pre-merger profits of all merger participants.

For a merger to be profitable, we need G > 0. Before the merger, firm i

produces h; =— E _'c" , with a profit function given by 7, = ph, —c;(h;). After
P
. e . A ﬁ_Cj .
the merger, each remaining firm j produces A, =-———, with a profit of
p

;= fai; i —¢C; (l; ;) The gain from merger is given by

G= [ﬁﬁm -mpi hs] "'[ic: (h)=cp(h, )] (10)

i=l i=]

Thus the condition for a privately profitable merger among the first m firms 1s

l:ici(hi)-cm (i;m)] >[(mpih,-)—’;,,,ﬁ] (11)

The left-hand side of the above inequality is the potential cost saving from the

merger, while the night-hand side reflects the potential losses 1n revenue.
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However with general demand and general cost specifications, it is difficult to
analyse the above condition explicitly.” Since the main analysis in this chapter

and the next concern the effects of trade policies on merger incentive, we need

to examine the issue of merger profitability explicitly. So let now consider
other horizontal merger models that relax the assumptions of general demand

and general cost functions.

Salant, Switzer, and Reynolds (1983) analyse a horizontal merger 1n a
context of Cournot oligopoly with a linear demand and identical firms. In this
model we assume a linear demand given by D= A4 - p, where 4 is a positive
constant. There are n identical firms and each firm has an identical constant
marginal cost of ¢, and a profit function given by m = (p—c)h. By solving the

profit maximisation problems, we get the equilibrium price, each firm’s

optimal output, and each firm’s profit as

2
p=A+”c;h.-=p—c=A“C;rr=(h)’=[A_c] (12)
n+1 n+1l n+1

Next consider a simple merger between two firms, firm / and firm n. We
assume that a merger does not generate cost synergies, and simply leads to a
shutting down of one of the merger participants (and suppose that firm n will

be shut down). Then the market equilibrium price is simply that which would

obtain in the absence of firm n. Thus the post-merger price ( p) is

® Farrel and Shapiro (1990) model focuses mainly on the welfare implication of a merger. Their
model give a simple condition for a net positive welfare effect of a privately profitable merger

on outsiders (non-participating firms) and consumers as Z o As; > S,, where §;, 1 € O is
l€

a market share of each outsider firm, s, is a market share of the insider and A, is defined
above in equation (4).
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ﬁ=A+(n—l)c (13)

n

It follows immediately that the changes in price, output for each remaining

firm, and industry output, as a result of this merger are given by’

Ap=ﬁ—p=-§;Ah,=Ap=§, j=ln—1; AH=AD=-—-f—} (14)

It is clear from the above results that a merger will lead to the increase in price

as the total industry output falls, but each remaining firm will produce more

output. The post-merger profit of the remaining firm j (j=n) is given by

A-c : : . . :
[ T Then the increase in profit for each remaining firm 1s
n

Az, =7, -7, =[A—c]2_|:.4—c] _ (2n+1)(4- c)’ >0 (15)

n n+l n*(n+1)*

The above result shows that the merger between two identical firms will lead to
the increase in profit for each remaining firm. Thus each of the non-participant

firms will definitely benefit from the merger. But for the merger participants

(firm I and »), the merger gain (G) is the difference between the increased

profit of firm 7 and the forgone pre-merger profit of firm n, that is

G =ATI, I _(2n+1)(A c)’ (4= c)’ _(2n+1 n*)(A4 - c)? (16)

" n*(n+1)° (n+1)° n*(n+1)>°
The above equation implies that a merger will be profitable if n <3 !0 That is

in Salant et al (1983) model, symmetric firms have no incentive to merge (two-

p-p=——-———=—"—— =i h ~h, =(p-c)-(p-c)=Ap;

m,
l
3‘

H=(n-1D)Ah-h=(n- 1)----h--
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firm merger) unless there are initially 2 firms and the two merge into a
monopoly. This result is not surprising, since the merger in this model offers
only the increased profit from the anti-competitive effect without any
efficiency gain. In addition the merged firm has to share any gain from the
anti-competitive effect equally with the non-participating firms. In most case,
this gain from the anti-competitive effect is too small to offset the loss from the

pre-merger profit of the closed down firm.

A similar result also arises in the multi-firm merger case. Now suppose that

that firms / through m (for m <n) merge into a single firm. In this case the

post-merger equilibrium price is'’

A+(n—-m+1)c

P= n—-m+?2

(17)

The post-merger profit for each remaining firm is (p —c)’ =|:——4%—51|3 Then
n —

the merger gain in this case is

2 2
G:[__‘.‘.i_";f_] _m[A"C] (18)
n-m+2 n+1

The above equation implies that the merger gain will be positive if

(n-1)* >m(n-m+2)*. By using numerical examination, Salant et al show
that if there are six or fewer firms, a profitable merger must include all the
firms in the industry. If 7>#n>11, at most one firm can be excluded from a
merger if it to be profitable for the participants. Again this result demonstrates

that the condition for a profitable merger is very restrictive and this sort of

" From equation (16), the merger gain will be positive if 2n +1—n* > 0, and this condition
will be metif n < 3.
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combination (which leads to a profitable merger) is unlikely in real world

mergers.
However if a merger leads to a large fixed cost saving, a normal merger of
symmetric Cournot firms may be profitable. Recall the two-firm merger case in

the industry that there are at least 3 firms. Then a merger between firm / and
firm n will result in a loss of L (L =G <0)."* Now assume further each firm
faces a positive fixed cost of F in addition to the identical constant marginal
cost. The inclusion of the fixed cost assumption does not affect the equilibrium

price and outputs, but the pre-merger profit of each firm will be

, =[A _TT -FPA merger between firm / and firm » will lead to a closure
n+

of one of the merging partners (again suppose it is firm n). Then the profit of

A—-c

n

2
the merged firm is given by 7, =[ ] — F . The gain from this merger 1s

Gy=#,—-m~n,=L+F (19)

Then this merger will be profitable if, F, the fixed cost saved by shutting down
a firm is bigger than L. In this case, a merger of identical firms could be

profitable if the fixed cost saving is large enough.

Perry and Porter (1985) consider a merger of asymmetric firms. In their
analysis, firms are assumed to be endowed with different capital base, and a

merger involves the taking over of capital assets of a target firm. In this model

"' This price is simply that which would obtain in the case where m-1 firms depart the market.
2n+1-n*)(4-c)’

' Since L = - >
n“(n+1)

ythen L <0 for n=3.
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the expansion of the capital base of a merged firm will lead to the reduction of

its marginal cost. This can be done specify a marginal cost function of firm i as

h

MC, =d +—L, where d denotes the intercept of the marginal cost function, and
S.

!

s, <1 denotes the share of capital endowment available to firm i. A merger of
two firms will lead to the addition of capital stocks of the two parties involved.
With the above marginal cost formulation, the merged firm will have lower
cost function as its capital base expands.'® Thus a merger in this model not

only has the anti-competitive benefit to the merged firm, but also the efficiency

gain as a result of the reduction in its marginal cost. Unlike Salant et al. (1983)

result, firms in this case will often have an incentive to merge.15

1.3 Horizon Mergers in Open Economies

The second foundation of our main analysis comes from the literature on
mergers in open economies. Recently there have been several works that study
the effects of trade liberalisation (in the light of success of negotiations under
GATT and WTO) on mergers. The main concern in this research area is

whether freer trade should be accompanied by more lenient competition

** The inclusion of a fixed does not change the first order conditions of the profit maximization
problems. Hence the post-merger equilibrium price and outputs will be the same for any value
of I .

'* For example, if firm / and firm n merge, the new share of capital endowment of the merged

h

firm will be s, +5,. Then a marginal cost function of a merged firmis MC_ =d +—=
S, +S,

and this function has a lower gradient than both pre-merger marginal cost functions of the two
arties.

5 . » " » »
There are also other approaches which show similar result that firms often have incentive to
merge. For examples in Deneckere and Davidson (1985) which assumes Bertrand competition

with differentiated products, and in McElroy (1991) which allows conjectures variation in the
post-merger stage.
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(especially merger) policy. The literature that discuss this 1ssue includes Dixit
(1984), Ross (1987), Long and Vousden (1995), Collie (1997), Falvey (1998)
and Hom and Levinsohn (2000).'® We will begin with Dixit (1984) and Collie

(1997), which examine the links between mergers and trade policies In an

international oligopoly model.

We consider a model where there are two countries — home and foreign
(where variables are denoted with asterisk). Each country has a small number

of firms (n domestic firms and n* foreign firms) producing a homogeneous

product and the entry of new firms is not possible. The firms compete in
Cournot oligopoly fashion in the domestic market, and for simplicity it 1s

assumed that all consumption of this product occurs in the home country.'’ It is

also assumed that each domestic firm has a constant marginal cost ¢ and a
fixed cost F . Similarly each foreign firms has a constant marginal cost ¢’ and

a fixed cost F*. On the supply side, home firms each sell 4 units and foreign

firms each sell 4° units of output in the domestic market; hence, domestic
production is H = nh, foreign exports (domestic imports) are H" =n"h", and
total sales are X = H + H". On the demand side, the inverse demand function
is given by p=p(X), and it is assumed that p'(X)<0. The home

government maximises national welfare by using a specific taniff ¢ and a

production subsidy s, while the foreign government is assumed to be passive.

6 Othqr. works in this area include Fracois and Horn (2000), which looks at different
competltlon' Policies in the open economy framework, while Richardson (1999) analyses trade
and competition policies in a framework of free trade area. Barros and Cabral (1994), Head and

Ries (1997), and Kabiraj and Chaudhuri (1999) all focus on the welfare effects of mergers in
open economies.

| e e e . .
This is similar to considering one of two segmented markets.
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A horizontal merger will be modelled as an exogenous reduction in the number

of firms.

We begin the analysis by considering profit functions of domestic and

foreign firms which are given by

n,=(p-c+s)h—-F; n; =(p—c"=t)h" =F’
Assume that the marginal revenues are strictly decreasing, p’'+hp”" <0 and
p'+h*p"<0.'"® This assumption together with the decreasing demand
function ( p'(X) < 0) and a constant marginal cost (¢’ = c*'=0) ensure that the
profit functions have negative second order conditions and thus are concave In

h and h*."” With concave profit functions we can find the unique Cournot

solutions by solving the first order conditions:

%T}:-=p+hp’-c+s (20a)
on_ 'y =" 20b
r =pth p—c -t (20b)

By equating the above two first order conditions to zero, we can solve for the
initial equilibriums of domestic price, home firms’ and foreign firms’ outputs.
However we are more interested in the effects of trade policy variables (¢ and

s ) on mergers (in this case the reduction in number of symmetric firms), then

*® Collie (1997) assumes less restrictive conditions of (n+1)p'+ Hp" <0 and

(n"+1)p’'+ H* p" <0, which ensures the ‘global’ concavity of the profit functions. These

conditions allow the firms’ output to be strategic substitutes or complements whereas the usual

conditions assumed above imply that firms’ output are strategic substitutes.

0°r o'n’ :
2"'—"p'+hp"+p"’<0 and " 2=p'+h p"

(Oh) (oh’)

" The SOCs are
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we must carry out the comparative static analysis of the system (20a) and

(20b). Totally differentiate the first order conditions (20a) and (20b) to obtain

ds

[n¢+ poon' Idh]_[-l 0 —oh —oh" | dt o
nd*  n'd +pldh’] |0 1 —0°h —¢'h’] dn
dn’

where ¢ = p'+hp" <0 and ¢*=p'+h"p" <0. The determinant of the matrix

on the left hand side of system (21) is Q=(ng+n’¢’ +p')p' which is
positive.2’ Then the solution of the system (21) yields the comparative static

results for effects of trade policy variables, number of home and foreign firms

on the Cournot output of domestic and foreign firms:

ds
[dh]__l_ g +pt -ng | -1 0 —gh “¢h'] a
dhn- _Q _n¢t n¢+p' 0 1 _¢th _¢#h* dn
dn’
or
ds
[dh]=—l-[_(n'¢'+p') -n"y  —ohp" —¢h’p' | dr (22)
dh. 0 n¢¢ n¢+pr _(b*hpr _¢*h*p' dn
dn’

And for the industry output by home firms H =nh, and the total output by

foreign firns H'=n"h", the comparative results are obtained by totally

differentiate H and H' (dH =ndh+hdn and dH' =n"dh" +h'dn’), which

gives

* Since @, @ ,and p' are all negative, thus the sum of the terms in the brackets is negative
and this makes the product of the whole terms positive in sign.
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ds
[dH }__L[—n(nwwp') 'y Byt Hp)  —nph'p | de
di'| Q|  nn'¢’ n"(no+p) -n'd’hp’ R p(nd+p)|dn
dn’

(23)

Finally we will look into the effects on the total output (home and foreign) and
its price. Recall that X=H+H" and dp=p'-dX, then comparative static

results for the effects on total output and on price are

ds
I:dX]__ p'[ -n n hp' h'p' | dt

Ql-np’ n'p’ h(p)* h'(p)] dn

- 24
o (24)
dn’

dp

The above comparative static results (22) — (24) show the effects on output
and on price as a result of the changes in home government policies and the
number of firms. A subsidy increases the production of home firms, while 1t
decreases the production of foreign firms. A tariff, on the other hand, reduces
the production of foreign firms but it increases home firms’ production. At the
aggregate level, an increase in subsidy raises the total output of the good and
hence reduces the price. An increase in tariff reduces the total output and
therefore increases the price. For the effects of mergers we consider the effects

of an exogenous reduction in the number of firms. As the number of home

firms changes, we find a national merger in a home country (dn <0) and a

national merger in a foreign country (dn® <0) each raises the output of every

surviving firm in each market, but the total output in each market declines and

the price goes up.
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With this model, Collie (1997) shows that we can analyse the welfare
effect of the changes in number of home and foreign firms when domestic

government employs optimal trade policies. The domestic welfare measure 1S
given by the sum of consumer surplus, producer surplus and the net
government revenue:

W =V(p)+nn +(tH —sH)=V(p)+(p—c)H-nF +tH (25)
where V(p) is the aggregate indirect utility function. Then we can find optimal
tariff and subsidy rates for the home government by maximising domestic
welfare (25) with respect to ¢ and s. By taking the optimal trade policy
variables into consideration, Collie shows that the overall effects of domestic

and foreign merger are given by

dw oW oW dt° oW ds°

it .___..+_...._......_- rr—— e t————

dn on Ot dn Os dn

dW 6W oW dt° oW ds°

dm om ot dm Os dm

By examining the comparative static results (obtained by totally differentiating
the first order conditions) of the domestic welfare maximisation problem
together with the results previously obtained, Collie (1997) finds that when the
domestic country pursues an optimal trade policy, it will always worse off as a
result of a foreign merger. The optimal response of the domestic country to a
foreign merger is to decrease (increase) the tariff, if demand 1s concave
(convex), and to increase its production subsidy. The optimal response to a
domestic merger is to leave the tariff unchanged and to increase the production

subsidy so that the domestic industry output remains unchanged.
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The above approach by Dixit (1984) and Collie (1997) shows how the

changes in trade policies variables and the number of firms affect the Cournot
equilibrium. More importantly this approach can give the implications for

optimal trade policies in the light of mergers.”’ However by modelling a

merger as an exogenous reduction in the number of firms, we cannot examine
the direct effects of trade policy on mergers.”* Moreover by assuming
asymmetric firms, the above model also fails to tackle the issues of merger
incentives. Although the above model shows that national mergers (both 1n
home and foreign countries) lead to increased profits for the remaining firms
(as both the price and the output of each surviving firm increase as a result of a

reduction in a number of firms), it does not mean that mergers are profitable to
the group of merging firms. We have demonstrated in the domestic merger
review section (Salant et al. 1983) that a merger of identical firms in
oligopolistic competition is unprofitable unless firms are merging Into a
monopoly or there is a very large fixed cost saving. Since the issue of merger
profitability is essential to the main analysis we will now turn our attention to

the approach that models merger explicitly. This can be done by incorporating

the conventional merger literature into the open economies context.

*! Horn and Levinsohn (2000) also use similar approach to examine the links between trade

policies and the optimal domestic concentration level via the analysis of a reduced form
welfare formula.

* In a similar setting of international Cournot model with symmetric home firms and

symmetric foreign firms, Ross (1988) examines the indirect effect of a change in tanff policy

on a merger. This is done by taking the view that a change in tariff will lead to a change in

foreign firms® marginal cost. Then we can find out how a reduction in foreign firms’ marginal

cost (as a result of tariff reduction) changes the effect of a merger (a reduction of number of
2 2

a’p and 4_p

dnde®  dn'dc”

firms) on price by examining the terms
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In Barros and Cabral (1994), the domestic merger model of Farrell and
Shapiro’s (1990) is extended to the open economies context. This analysis
focuses on the external welfare effect of mergers and the rule for approving a
merger 1n open economies. However there is little emphasis on merger

incentive in Barros and Cabral’s model. Gaudet and Kanouni (2000) examine
how the removing of a tariff (at different levels) affects the profitability of a

domestic merger of symmetric firms that saves a fixed cost. However in this

model, a small trade liberalisation will have a limited impact on merger
incentive. In Neven and Seabright (1997), a simple version of Perry and
Potter’s (1985) model 1s applied to the open economies context. They focus on
a cross-border merger of two asymmetric firms that results in a lower cost for a
merging firm as the two parties combine their capital assets together.23 It

appears that there are some incentives to undertake a cross-border merger when
trade costs (as a result of a tariff) are high. However the cross-border merger
will be less profitable as trade costs are reduced.

In a simpler way of modelling a merger of asymmetric firms in open
economies, Long and Vousden (1995) focus on firms with different

technologies (and hence with different marginal costs). It is assumed that there
are n+2 domestic firms and m foreign firms competing in Cournot fashion to
supply a good to two segmented markets (home and foreign). For domestic
firms, there are n identical firms but the other two firms have different

constant marginal costs. For foreign firms, all m firms are identical. A merger

will result in the adopting of technology of the lower cost firm, i.e. the

* Recall that in this type of model, there is a direct link between the size of capital base and the
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participant with higher cost will be closed down. With linear demand a merger

of two firms will be profitable if the cost-reduction effect (which depends on
the difference in marginal costs of the two firms) is sufficiently high. Long and
Vousden then examine the effects of tariff liberalisation on a domestic merger

of the two asymmetric firms and on a cross-border merger. A change in tanft
will change a range of cost differences that make mergers profitable. It turns
out that the unilateral tariff reduction will encourage domestic mergers which
primarily concentrate market power (mergers with low cost-reduction effects).
However the equal bilateral tariff reductions will encourage domestic mergers
which primarily reduce cost (mergers with high cost-reduction effects). On
cross-border mergers, Long and Vousden consider two types of merger. The
first type is a cross-border merger which supplies each national market from a
local plant, and this type of merger will be discouraged by both unilateral and
bilateral tariff reductions. The second type of cross-border merger that Long
and Vousden consider is a merger which leads to a closed down of a home
firm’s plant (higher marginal cost). Unilateral tariff reduction will encourage
type II cross-border mergers which have lower cost saving effects, while
bilateral tariff reductions will encourage type II cross-border merger which
have large cost-saving effects.
Falvey (1998) also considers mergers among firms with different
technologies from both domestic and foreign countries. This model focuses on
mergers of a low cost firm and a high cost firm (which will result in a closed

down of the high cost firm) from the same or different countries. Set in a

marginal cost.
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context of linear demand, constant marginal cost, and Cournot competition,

Falvey’s model gives relatively simple outcomes of several types of mergers
under a tariff regime (which is imposed by the domestic country). As our

original analysis of mergers and quota policy in chapter 2 is the extension of

Falvey’s model, we will examine this model in more details in the next section.

1.4 The Effects of Tariff on Mergers

We consider a model of international oligopoly comprised of two

countries; home and foreign. Each country has a small number (n, n° 2 3) of
firms producing a homogeneous product supplying both home and foreign
markets and entry of new firms is not possible.”* Competitions in both markets
are assumed to be Cournot. Each firm faces constant unit cost and no fixed
costs.”> Unit costs differ across firms with ¢; > ¢; if k > i. The home

government can impose a small specific tariff of ¢ per unit, which implies that

the cost of firm i* of selling in the home market will be ¢; +¢. It 1s also

assumed that there are no transport costs. As demonstrated by Falvey (1998),

we can make two alternative assumptions about the linkages between the two

national markets: an integrated world market, and segmented markets. In the
case of integrated world market, arbitrage between markets is possible (if the
difference in prices in the two markets exceeds the relevant tariff) and it will

link the prices between the two countries. A change in tanff will atfect the

**To ensure that after the merger we do not end up with a monopolist.
LAs previously discussed, the equilibrium price and outputs will be same for any value of a

fixed cost. However a fixed cost will affect firms’ profits and hence the potential gains from
mergers.
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equilibrium 1in both markets.”® In the case of segmented markets, on the other
hand, we can treat the two markets independently. And the change in tariff will
only affect the equilibrium in the home market. We will focus our attention

only on the segmented markets case as this will simplify the extension of this

model in chapter 2 to include the examination of quota policy on mergers.

Let h;, f; (h;, ;') denote the sales of each home (foreign) firm in the home

and foreign markets respectively. Assume that demands for home and foreign
markets are linear and given by

D=A-p; D' =A4"-p' (26)
where 4 and A4° are positive constants, and p and p* are domestic and foreign

prices respectively. Market clearing requires that

D=H+H';D'=F+F" (27)

where H“ih;’ H'=ih}', F=Zn:f,,and F'="2f,'.
|

i=1 i =] i=] =
Let first consider the case of free trade equilibrium (i.e. £=0). Then

domestic and foreign firm profit maximization problems are

Mav (p=c)ly+(p =c)f;, Max (p=ch+(0" =c)fi g
hisf:' | h;’f}.

* In this case of integrated market, we would model a two-stage game. In the first stage, firms
choose their outputs in each market, taking each other firm’s outputs as given. In the second
stage, arbitrage activity occurs if the first stage results in a price differential between the two
markets that exceeds the relevant tariff.
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Taking ap = ap = ap_ = ap_ =—1 (this reflects the assumption that firms

dh, dn.  df, df

choose the quantities to produce independently in the Cournot model), we can

find each firm optimal output by solving FOC =0, this gives®’

»

hy=p-c; fi=p —c; hi=p-c; f{ =p" —¢ (29)
The equilibrium profits for home and foreign firms are

=0 +(f)s m =(B) +(f))° (30)
Substituting the optimal outputs into the demand functions (26), gives the

equilibrium domestic and foreign prices:

_A+C+C = A +C+C

31
N+1 N +1 G

P

where C=Zc,, C' = Zc," ,and N =n+n" +1. Noting that the difference

j=1 i*x]

between the two free trade equilibrium prices is

. A4
A

Then this term, «, also represents the difference in sales between the two

markets by each firm.*®

Next consider a two-firm merger case. Again assume that the merger does

not generate cost synergies. Then cost minimization by the new merged firm

implies the abandonment of the relatively inefficient participant’s technology.

27 . » .
We can confirm that the solutions of the first order conditions are the unique Cournot
equilibriums since the second order conditions are negative,

o'n, oOn, on; On;

©h)Y @y @Y @y

*® Given the definition of & , WE can write f; = hi + a and fi." = h;' +C.
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With this lock-up merger, the post-merger equilibrium is that which obtains

with the closure of one of the merger participants.

A National Merger in the Home Country under Free Trade Regime

To illustrate, consider the merger between firm 1 and firm n. As it will
become clear later, this merger is likely to be the most profitable of the

potential mergers. The merger results in the departure of firm n, then the post-

merger equilibrium outputs of #»—1 home firms and n" foreign firms are given

by

hy=p—c;, fy=p"—c¢;, j#n; hi=p—c;, fi =p"-¢
where X denotes the post-merger equilibrium value of variable x. Summing
these optimal outputs and then substituting into the demand functions, we get

the post-merger prices:

y AYC+C ¢, o A +C+C ¢,
P N ’ N

Then the effects of a merger on equilibrium outputs and prices are®’

. . h, . Ae o _Ja
Ah,=Ah; =Ap,j#n; Ap=7v-; Af,=4f, =0p ,j#n; Ap =-[N— (32)

where Ax=X-x indicates the discrete change in the equilibrium value of
variable x as a result of merger. This merger results in the increase in sales (in

both markets) of each of the remaining (N-1) firms. The sales of each firm rise

1t follows that Ah, =(f)—cj)—(p-cj)=Aﬁ,j # N,
Ahj =(p—c; —t)—(p—c; -t)=Ap;
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by one Nth of the departing firm’s original sales. Then it follows immediately

that the total outputs fall (as there are only N-1 firms left) and prices rise.

Next we investigate the effect of this merger on firms’ profits. The change

in profit of the home firm j (j # n) is given by"
Az; =Aph;+[p—c;]Ah, +Ap" f; +[P" —c;14f;

Since equilibrium prices and firm’s optimal outputs increase as a result of a
merger, then it is clear that firm j’s profits will be increased as a result of a
merger between firm 7 and firm n.”>' The expression for the change in profit for

each foreign firm is also derived similarly. After substituting the expressions
for Ah;, Ap, Af,, and Ap°, we can derive simple expressions for Az, and

Ar; as
Az, =Ap[2h; + Ap]+Ap’[2f; + Ap°];
An; = Ap[2h; + Apl+ Ap'[2f] + Ap'] (33)

Given Ap and Ap®, which depend only on the initial output of the departing

firm, expressions (33) show that the most efficient firm (i.e. the largest firm)

Ap-A+C+C‘_C" A+C+C° A+C+C" ¢, h

= —2 . And the results for

N N+1 N(N+1) N N
Af j» Af;",and Ap® are derived similarly.

* We can break down the change in firm j’s profits from each market into two components.
The first component is the change in profits resulting from the change in price on the original

output. The second component is the change in profits resulting from the change in output at
the new (post-merger) price.

*' We can rearrange the expression for the change in firm J’s profits to get

- hn hn * 7 . fn f
With this expression we can investigate the sources of firm j’s increased profits. For each
market, the increased profits are coming from a transfer form consumers’ surplus, a transfer of

profits of the departing firm, and a relative efficiency gain from shutting down firm z.
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has the largest potential profits and hence the greatest incentive to initiate this

merger.

For the merger between firm / and firm » to happen, a merger gain (G)
must be positive. We define the merger gain as the increased profits of a

remaining participant less the loss profits of a departing participant. In this case

G:Aﬂ:l"'ﬂ:n, or

G(1,n) = Ap[2h, + Ap]+ Ap*[2f, + Ap*1=[(h,)" +(f,)’]

= Za[hy b, - g+ 222, f, - 9]
G(1,n) = 2ApR(1,n) + 2Ap"R* (1, n) (34)
where R(l,n)=h —-h,g(N); R (Ln)=f,-f,8(N); g(N) =[%_Elﬁ] >1;

g'(N)> 0. The merger gain consists of domestic and foreign gains. Considering

the terms R(1,#) and R"(1,n), we can show that

R(L,n)-R*(1,n) =a[g(N)-1]
This result implies that the gain from merger is more likely in the smaller
marker, in the sense that if merger would make neither a profit nor a loss 1n the
larger market it will generate profit in the smaller market.’* Since determining
the influence of differences in market size is not the main objective, we will

henceforth assume that the two markets are approximately equal in size

(A = A”) and thus the merger gains from the two markets (under free trade) are

equal.

*? But the merger induces larger price increase in the larger market, so that the magnitude of
any gain could be larger there. We can show that

sign{2ApR(1,n) - 2Ap R* (1,n)} = sign{a[g(N)[h, + f,1-[h, + £i]1}.
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Equation (34) provides a condition on the relative firm sizes for a profitable

merger (for example a positive merger gain in the domestic market requires

-}hT‘-> g(N)). Given the initial outputs of the discontinuing partner, the larger

n

the required initial output of the continuing partner if the merger is to yield a

net gain. Therefore we expect this type of merger to involve large and small
firms; the largest and the smallest firms in particular. To expand on this point
we can look at the conditions on firms’ sizes which will yield a maximum
merger gain. Since the two markets are symmetric we need to consider only the

effects of the merger in the home market. Given A_, the optimal merger partner

for firm n is the most efficient firm, firm 1.>° But given 4, the optimal partner

for firm / needs to have an output of ; I?N) >* Thus a sufficient condition for
4
a merger to involve the largest and smallest firms is that h 2 glzN) And a

merger between firm / and firm » with h, =2k g(N) is the best merger (i.c.

this will lead to the maximum merger gain).

Imtial Equilibrium under Tariff Regime
Next we consider the situation where the home government impose a small

specific tariff of ¢ per unit on imports. With the assumptions of segmented

> This is because. — 4G 2h"
dh N
2 2 :
Singe 40 A =2 -g W) d°G _ AgN) oy
dhn N (dh,) N 2-g(N)

will give the maximum merger gain for a given h,.
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markets and constant marginal costs, the tariff set by the home government will

affect only domestic price and outputs. The tariff acts as a unit cost increase for
foreign firms supplying the home market, and the new equilibrium price in the

home market 1s given by

A+C+C +nt____p+ nt (35)
N+1 N+1

D=
Then the effects of the change in tariff on domestic price, firm outputs and

profits are given by

dt N+1 dt dt dt dt
EE.{_::ZE.Q>O;and %.:2&'.[.@_1]<0 (36)
dt dt dt dt

The above results confirm that a tariff set by the home government will
increase a domestic price and domestic sales of each home firm, but it will
reduce domestic sales of each foreign firm.”> And the profits of each domestic
firm will increase, while the profits of each foreign firm will decrease as a

result of a tanff,

[TA] A National Merger in the Restricting (Home) Country

Now consider a national merger in the restricting country, in particular the
merger between firm I and firm » (which is potentially the most profitable).
This merger leads to the closure of the least efficient firm, firm n. The effects

of this merger on equilibrium outputs and prices are

> In this case of linear demand, a tariff increases domestic sales of each home firm by the same
amount and decreases domestic sales of each foreign firm by the same amount. In a non-linear
demand case Collie (1998) shows that the domestic sales of a larger (smaller) than average
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N 7 » — 7; » . . , #___&
Ah,=Ah; =Ap,j#n; Ap-——]\—f- Af, =Af =Ap s j#n; Ap =

This merger case is similar to a domestic merger case under free trade that we

have discussed earlier. Then the relevant expression for the merger gain is from

(34):

G(,n)= 2h, . R(Ln)+ 2}6’

~ -R*(1,n) (37)

where R(Ln)=h —h_-g(N) and R'(l,n)=f, - f,-g(N). It is worth noting

that the merger gains from the two markets are no longer equal. The tarift
affects only the home market, and it increases domestic sale of a smaller firm

more proportionately than that of a larger firm (a tariff increases the sale of
each firm by the same absolute amount). Thus the merger gain from the home

market under the tariff is different from the gain under the free trade, while the

|

The above result implies that a merger that made neither a profit nor a loss

merger gain from the foreign market remains unchanged. We can show that

2h 2h 2 n't
2~ R(1.n)-—R(1.n)=—-.
022 2

under the free trade is unprofitable under the tariff regime. However if this
merger was already profitable under the free trade, the merger gain under the
tariff may increase.

Next we investigate the effects of a small discrete change in tariff on the
merger profitability. Since the tariff affects only the home market, we focus our

attention only on the merger gain from the home market. The result of the

foreign firm will fall by more than that of the average foreign firm if demand is concave
(convex).
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finding in the home market should indicate the overall impact of the merger
profitability, unless the gains in the two markets are significant in magnitude

and opposite in sign. However these circumstances are ruled out by the
assumption that the markets are similar in size. We find that

dG(1,n) =~2-—}'2'(1,n)£—9-+ 2h,
dt N dd N

_ ap 38
[1-g(N)] - (38)

For R(1,n) <0 which includes all marginal mergers (where R(1,n)=0 and

hence the gain of this merger is zero initially), a lower tariff increases the

merger gain from the domestic market.’® Because the lower tariff generates the
same absolute decrease in outputs of both participating firms, the tanft

reduction decreases the pre-merger domestic output of firm » more
proportionately than the pre-merger output of firm /. Hence the condition for a
positive merger gain is easier to be met (for the case where the two firms found

it unprofitable to merger before the tariff reduction). But if mergers were

initially more than marginally profitable (i.e. for which R(1,n)>0), then the

effect of the tarff reduction on a merger gain from the domestic market is

ambiguous. For example, if a merger (1,7 ) was initially the best merger for the

home market i.e. E = 2g(N)E,, then a lower tariff decreases the gain from this

merger.>’

| TB] A National Merger in the Non-restricting (Foreign) Count

dp dG (1,n)

* Since g(N)>l,—‘£->0,and R(1,n) <0, then we have " <0.

dG(,n) 2h dp
=—"e==>0 for h =2- - h,.
dt N dt or i g(m n

37 .
In this case we have
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A national merger in the non-restricting country between firms /* and n*

will lead to the closure of firm n*. And the changes in prices and sales of the

remaining firms are

Aﬁ::A-i;f:Az;:?\’;, j#n; Ap” =Af, = Af —f

, J£N

The gain from a merger between firm 1" and n” is

2/,
N

(39)

G(I n)—

where R(1°,n")=h"~h'g(N) and R'(1",n") = f;" - f, g(N). And the effect

of a change 1n tariff on this merger gain 1s given by

dG(1',n )—3}‘{(1 ) {___1] 2h;
dt

2] w

The above derivative is positive for R(1°,n*) < 0. A tariff encourages national

mergers 1n the non-restricting country, provided that those mergers were
initially non-profitable in the home market (including marginal mergers). This
is because a tariff reduction increases the home market sales for each foreign
firm by the same amount. In effect it increases the pre-merger market share (in
the home market) of firm »n" more proportionately than those of firm /¥, thus
the condition for a profitable merger between the two becomes more difficult

to be met after a merger. But the profitability of some already profitable

mergers may rise as a result of a tariff reduction; the best merger

(71',' = 2g(N)F: ) for exarnple:.3 8
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[TC] An International Merger that closes a firm in the Restricting Country

Assume that firm /* is more efficient than firm », thus firm n will be
closed down after the merger. The post-merger prices are identical to the case

[TA]. The gain from this merger is

G =22 R’ )+ 2L (41)
where R(1°,n)=h'-h, g(N) and R*(1",n)= f;' - f, g(N). Then
dG@U'sm) _2=.. dp 2h, |[dp_ | _dp
a o nRe ") t N [[d: 1] dt g(N)] (42)

which is negative for R(1°,n) <0, i.e. for those mergers that were initially
unprofitable in the home market including a marginal merger case. Thus a
marginally unprofitable national merger in a foreign country will become
profitable after a tariff reduction. This is because a tariff reduction decreases
pre-merger domestic sales of home firm n, but it increases pre-merger domestic
sales of foreign firm 7*, and thus makes the condition for a positive merger
gain easier to be met. Again it is possible that the profitability of some mergers
that have already been profitable may reduce as a result of tariff reduction,
though it is less likely since here a tariff reduction increases the merger gain of

the best merger case (3,' = 2g(N)71_,, )..3 ?

* With h," =2g(N)h,, we have iG‘%FQ "27’:?'[“"1] <0

*? For E‘=2g(N)R,wehaveM=—2—h 4 _ 1{<0.
dt N 7| dt
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[TD] An_International Merger that closes a firm in the Non-restricting

Country
For an international merger between firms / and »° that leads to firm n*
being closed down, the post-merger equilibriums are identical to the case [TB].

The merger gain is

R'(L,n") (43)

where R(L,n*)=h —h.g(N) and R'(l,n") = f, —f, g(N). Then

dGLn) 2. ofdp_,], 2k (dp_[dp_
=R (L )[ 1] [ [ l]g(N)] (44)

dt N | dt |dt

The above derivative is positive for R(1,n") <0 i.e. for those mergers that

were initially unprofitable in the home market including a marginal merger
case. Thus a marginally profitable merger will become unprofitable as a result
of tariff reduction. Some mergers that have been profitable may also find their

merger gains decrease as a result of tariff reduction as in a case of the best

merger (h, =2g(N)h’).%

1.5 Conclusions

In this chapter we have reviewed literature that examine the interactions
between mergers and trade policies. A common approach to this topic has been
to model a merger as the exogenous reduction in the number of identical firms

and to see how this interacts with the trade policies. That approach, for

>0 for b, =2g(N)h'.
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example, can show how the mergers affect the welfare of the country that
pursues optimal trade policy (Collie 1997) or show how the tariff liberalisation
increases or decreases the degree of the price effect of mergers (Ross 1983).
However by modelling mergers in that way we ignore the fact that a merger 1s

a private decision which would be taken if it is profitable for the participants.
There is an alternative approach which treats a merger explicitly as a decision

of private firms. This alternative approach, an example of which is set out in

this chapter, is done by employing the range of available models in the general

(domestic) merger literature.

By investigating the model of a domestic merger setting in the Cournot
framework we can show that identical firms have no incentive to merge unless
the participants collectively have a large share of the market, or there is a large
fixed cost saving from the merger (Salant et al 1983). However there are
greater incentives for asymmetric firms to merge for example if the merger

results in the increase in the share of tangible asset which in turn reduces the

marginal cost of the merged firm (Perry and Porter 1985). There is a simpler
way to model a merger of asymmetric firms by assuming that each firm

possesses different technologies reflected in different marginal cost. Long and

Vousden (1995) and Falvey (1998, 2001) use this assumption in the open
economies context.

Setting in a simple international Cournot model with two segmented
markets, linear demand, and constant marginal costs, Falvey (1998) examines
the effects of tariff liberalisation on merger profitability and welfare. In this

model the conditions for a merger to be profitable to participants depend on the

relative size of the merger participants. The tariff makes the relatively
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inefficient home firms less attractive as a merger partner to other firms. This 1s
because the tariff increases the pre-merger profits of the (potential) departing
firm, and the potential losses are likely to outweigh the gains to the surviving
partner (via the price increase and the efficiency gain). Thus when the tariff 1s
reduced, it makes the cost of closing down the relatively inefficient home firm
cheaper. The tariff has precisely the opposite effect on the relatively inefficient
foreign firms, 1.e. it reduces the profits of these firms and makes them more
attractive as a merger partner. Thus any reduction in tariff will reduce this

distortion, and hence decrease the potential gains from merger that closes down

the relatively inefficient foreign firms.
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CHAPTER 2

QUOTA POLICIES AND MERGERS

2.1 Introdﬁction

In the previous chapter we have reviewed the literature on trade policies
and mergers especially on the effects of tariff liberalisation on merger
activities. However the reduction in trade barriers in recent year has not
confined to tariff liberalisation alone. Other widely used trade barriers that
have been encouraged to be reduced (as a result of trade negotiations via
GATT and WTO, and various free trade areas) are quantitative restriction
policies such as quotas and voluntary export restraints (VERs). The effects of
liberalising quantitative restrictions on merger activities remain to be
investigated. By extending Falvey’s (1998) model of tariffs and mergers, this

chapter is set out to investigate the implications of quota liberalisation for

merger profitability.

A quota policy imposed by the domestic government directly distorts the
volume of foreign imports, and this distortion is likely to affect merger
incentives. The analysis in this chapter will help us to understand how a quota
policy affects profitability of different merger cases. The results of this finding
would contribute to the debate of whether freer trade help or hinder mergers.
Moreover we can compare the results of this analysis (quota and mergers) with
those of Falvey’s model (tariff and mergers). Since the tariff and quota policies

are different in nature, it is possible that tariff liberalisation and quota

liberalisation may have different effects on profitability of some merger cases.
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We employ a simple partial equilibrium model of international Cournot
oligopoly competing in two segmented markets with linear demands. Then we
consider the effects of a discrete change in quota policy on profitability of
several merger cases. We focus our analysis on mergers of a low-cost firm and

a high-cost firm. These merger partners can be from the same or different

countries. The main analysis is presented in section 2.2. In section 2.3 we
compare the merger profitability under the tariff and the quota regimes.

Summary and conclusion remarks are presented in section 2.4.

2.2 Quota Policy and Mergers

Here we extend Falvey’s (1998) model by introducing a quota policy
imposed by the home government. We consider a partial equilibrium model of
international Cournot oligopoly previously discussed in section 1.4. Briefly the

model consists of two segmented markets: home and foreign. Each country has
a small number of firms (n,n" 23) producing a homogeneous product to serve

in their own market and export to the other market and the new entry of firm 1s

not possible. Each firm has different technology reflecting by different constant

marginal cost. Linear demands in the two markets are given by D=4~ p and

D" = 4" - p°, and assume that the two markets are approximately equal in size

(A= A4"). The home government, in this case, imposes a quota on foreign

imports. Assume further that any entity through which imports are undertaken
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in free trade is fully integrated with the foreign producer and thus all the rents

from quota restriction are captured by the foreign producers.1

In this analysis we model a quota rule based on Article XIII of the GATT.?
That is either the allocation of trade shares should be agreed by all the suppliers
of the product concemned, or the import right should be proportional to the sales
during a “previous representative period”. For the sake of the analysis of this
simple model, we will concentrate solely on the previous representative period
rule. Although the term “previous representative period” is not properly
defined, in practice a three-year period, during which trade was unrestricted,
has generally been taken to be “representative”. Here we suppose that the

previous representative period is the one under free trade.
Then under the quota system, a foreign firm i* is allowed to export up to

gh; , where g, 0< g <1, is a quota rate, and A; is the free trade equilibrium

domestic sale of firm i*. Domestic and foreign firm profit maximisation

problems in this case are

Max (p - C:)E +(p" ~-c¢)f,

) (45a)
hys /i

and
Max (5-c)n' +(p" —c})f; st b <qh; (45b)
h',f,

' This avoids the inefficiencies that would arise if a second independent profit maximising
entity intervened between home consumers/retailers and the foreign producer.

2 Brniefly, Article XIII requires that all exporters be covered by restriction (paragraph 1), and
that the distribution of trade aim at approaching as closely as possible the shares that might be
expected to obtain in the absence of the restriction (paragraph 2). The actual allocation of trade
shares can be by agreement with all parties having a “substantial interest” in supplying the

product concerned or, “where this method is nor reasonably practicable”, in proportion to the
shares during a previous representative period (paragraph 2(d)).
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where B, h (k") denote the domestic price and domestic sale of firm i (i*)

under the quota regime. Since the two markets are segmented the quota policy
does not affect the foreign market equilibrium. For the home market, the
optimal response of an unconstrained (domestic) firm is to increase its output

in the face of the reduction in sales of foreign firms, and the quota of each
foreign firm is proportional to the optimal free trade output, the quota

constraint is binding. Then equilibrium sales under quota regime are

Sl

9

hy=p—c; fi=p —cs b =qh;; f{ =p" —¢
The above results give the home market quota-induced price and the foreign

price of

. A+C+C

~ A+C-qgH’ [1-qlH’
e s Sk (46)
PTTTwr 0T ael 7 T N+
where p =ii1\$il§_ is the free trade domestic price. Then the effects of a
+

change in quota on the domestic price, sales in the domestic market and the

firms’ profits are

dp ! h, h 7~
_.£.=__.Ii.._<0;£_].zl.=-df_<0;ﬂ=}3:>0;%—=2hi-@<0;

dg  n+l dg dgq dq dq dq

dﬁ: .~ » " tdﬁ

——=|p-c, |h, +gh, — 47
dq [p Ci] i q J dq ( )

By restricting the volume of foreign imports, a quota raises the domestic price.
Each domestic firm responds to the restriction of foreign firms’ sales in
domestic market by increasing its own output. The tightening of a quota then
helps to increase the profit of each domestic firm. But for each foreign firm, the

effect of a tightening of a quota on the profit is ambiguous. However we can
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determine a profit-maximising quota (g;) for each foreign firm from (47),

which gives

g0 =—+ 122k (48)

Equation (48) also implies that the larger foreign firm prefers a less restrictive
quota.

Next we consider the effects of quota liberalization (i.e. the loosening of
the quota) on merger profitability. Again we consider a lock-up merger
between two asymmetric firms. As this merger creates no cosf synergies, the
merged firm adopts superior technology and continues producing at a low cost
plant and closes down a high cost palnt. We have demonstrated in section 1.4
that the merger between the largest firm and the smallest firm is likely to

generate the largest gain. Hence we will direct our attention to the four merger

cases which involve the largest and the smallest firms from the two countries.

[QA] A National Merger in the Restricting Country

Here we consider a merger between the most efficient domestic firm (firm
I) and the least efficient domestic firm (firm #). In effect, this merger will lead

to the departure of firm n. In the domestic market, the post-merger price

(denote by superscript m) is

~m A+C-qH’ -c,
P

Then a change in domestic price as a result of this merger is given by

=— (49)
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Noting that the above domestic price change is larger than the corresponding
tariff outcome (which is one Nth of firm n’s domestic pre-merger sale). This 1s
because under the quota regime, the foreign firms are unable to expand their
sales in response to the domestic price increase. The post-merger price in the

foreign market 1s given by

w A +C+C c,

P “_T_“']V

And the change in foreign price 1s

w . A+C+C ¢, p -c, [, (50)

With results (49) and (50), it is easy to derive the changes in sales of each

remaining firm:

ot

AW =Ap =", j#n; Afj=Aj}'-—-Ap'=—j]\;';-,j¢n; AR =0
n

The merger does not affect the domestic sales of foreign firms because of the

quota restriction.

This merger will be profitable for the participants if the gain, 5(1,11), 1S

positive. As before, the merger gain is defined as the increase in profits to the

continuing firm 7 minus the loss in profits of the departed firm ». That 1s

G(l,n) = A%, - %

n

where A7z, is given byA‘Iﬁ’[AIM;l + Ap]+ Ap‘[Afj +Ap*] and 7, = (;lm:,,.)2 +(f,)",

then

Lo

2%

n

G(l,n)=="=[h -ﬁ,,g(n)]+-%-[f1 - [.8(N)], or
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. 2% 2f .
G(1,n) = - v (51)
where g(n) ...-’-‘2--2i>1 Rn)=T -F.g(m), R'(Ln)=f,—f.g(N).
n

Equation (51) implies that the profitability of this merger depends on the

relative shares of sales of the two merger participants. The merger gains from
the two markets are identical under the free trade (as we assume equal market
size), but the two are different under the quota regime as the quota affects only

the equilibriums of the home market. However we do not expect a small trade
intervention to make the two gains significant in magnitude and opposite In
sign. It is also worth noting that for IT] = 27;,,g(n) , the merger will generate the
maximum gain from the home market.’

Next we examine the effects of quota liberalization on the profitability of

this merger. Again we focus our attention on the merger gain from the home

market since the quota only affects the home market. Then we have

dG(l,n) 2 ~
) 250 ), 2y 05
q n dq
= 2[ +7, - 27 g (m)| (52)
n dq
> For a given h , firm 1 is the optimal partner (since g}g- = 24 > 0). And for a given h
L

dG _ 2(h -2h e ~ _h
we have —-:.,——-—-[--—-——-—-‘-g@—)—] and __g:g_=_4g(n) <0. Then & =——hl— will

dh n (dh )’ n 2g(n)

give the maximum merger gain form the domestic market.
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While the sign of the above term is ambiguous in general, it is positive for any
mergers that were not initially profitable (i.e. for which R(1,n)<0 ).* Thus the

loosening of the quota (dg>0) would increase the profitability (from the

home market) of the merger between the most and the least efficient home

firms that was just marginally profitable. This is because the loosening of a
quota decreases the sale of the least efficient domestic fiim more

proportionately (the sales of both merger participants decrease by the same

absolute amount), and hence makes the size of the continuing partner relatively
large enough to turn the merger profitable. But for mergers which were

originally more than marginally profitable, the loosening of the quota may lead

to a fall in the merger gain; the best merger (l; = Zan(n)) for example.” In this

case the merger gain in the home market was at the maximum level before the

change in the quota. By raising a quota, it reduces the potential merger-induced

price increase and the potential increase in domestic sale of the continuing

partner and these outweigh the smaller loss in profits of the departing firm.

[QB] A National Merger in the Non-Restricting Country
In this case we consider the merger between the most efficient foreign firm

(firm 7*) and the least efficient foreign firm (firm n*). When this merger takes

place, we expect firm n° to exit both markets and we suppose that the quota

* Recalling that a <0 and g(n) >1), then 4G (L,n) >0 for ﬁ(l,n) <0.
dq dq
For = 27 g(n), F0WM _2h &P

dq n dq
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rights (to export to the home market) of both partners pass to the merged firm.

Thus after the merger, the merged firm is allowed to serve the home market up

to g(h’ + k). With this new quota constraint the profit maximisation problem

of the merged firm 1s

Max (B =cDR"+(p™ e st BT Sq(h ) gy
hltm,.f;*m

where I?,‘"' and f;"" are the quota induced domestic sale and the foreign sale

of the merged foreign firm.

With the assumption of segmented markets we can treat the profit

maximisation problems in the two markets separately. The quota only affects

the home market and the corresponding Largrangian for the profit

maximisation problem is given by

L=[p" -c W™ +Alg(h} +h)=h""] (54)
Taking the usual Cournot conjecture ;E,m =-1 and ruling out the case where
]

the home market sales of the merged firm are non-positive, we have the

following first order conditions:

oL ~ '

—=(p-c;)-h"-1=0 55a
oh (p-¢)—h (55a)
oL
— =q(h;

7 q(h +h))— 20 (55b)
oL

A—=0
37 (85¢)

If the quota constraint is binding, i.e. A > 0, then condition (55b) must hold

with strict equality and we have i =q(h’ +4’). Then the total sales in the
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home market by the foreign firms are unchanged from the pre-merger

g}

equilibrium, and so too the post-merger domestic price (i.e. p” = p). Writing

™" —c. =D + p—c. and usin —M and ”—M-:-
4 l""p P+ p | g P= n+1 P n+1 ’

we can substitute the above FOCs to obtain

L

-H . *
A=[1-q][——=+h ]-qh,
n+l
Thus the quota constraint is binding for quotas more restrictive than

. H +h[n+]]
T T + 1)+ (56)

Since the quota constrains the ability of foreign firms to respond to the

potential merger-induced changes in the home market, the potential anti-
competitive gain (form higher price) for the merged firm will be limited 1f the
quota is so restrictive. In such case the merged firm will find it 1s more

profitable to capture only the efficiency gain by utilising the combined quota

right of the two partners. The merger gain in this case is given by
G(1',n") = A% -7,
where A% =(P—-c’)gh’ +Ap* QS +Ap*) and 7 =(P-c))gh, +(f,)*.

Then we have

GQ',n")=[c’ —c'gh’ + 2}{;: R*(1',n") (57)

The merger gain in the home market results from the transfer of the less
efficient partner’s (firm n*’s) quota allocation to the more efficient partner

(firm I*). Thus this merger always yields positive gain from the home market.
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The effect of a small change in the quota on the gain of a merger of this

type where the quota constraint continues to bind is given by

dG(1°,n")

—(r* — "\ 58
dq (cn Cl )hn ( )

which is positive for all constrained mergers. This result is not surprising as the

higher quota rate means that the merged firm can achieve a greater efficiency
gain by switching more production from firm n* to firm 7*. Thus the loosening
of a quota will raise the potential profitability of this merger further. However

if the quota rises above §, the quota constraint will not be binding on the

merged firm. Then the effects of a small change in the quota on the merger
gain may be different from this binding case.

If the quota constraint is not binding on the merged firm, then imports to
the home market fall as a result of this merger and the home price increases.
However analysing this case is complicated because the home sales of the
continuing partner are constrained by the quota pre-merger, but not post-
merger.’ The merger induced price increase is not simply proportional to the

domestic sales of the closing partner, but it is given by

H’ n
o g1 Fem  [——+Nh +h][g—-4]
pp=pr =Tt l=h " pe) O (59)
n+1 n+2

The gain from this merger is then

o * ~ m » Htm P~ * * » » » . 2 ; ® sq ¥ .
G(',n')=[p" —¢ I ~[p—¢ ]‘?(hl +hn)+[cu =€ lqh, +_}Z\;—R (1°,n7)
(60)

® So that E; =Ap +qh/ +[l—q][—{1—-1-+ h'}>Ap+qh .
n+
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To consider the effects of changes in the quota on the profitability of this

merger, it is useful to write the gain in the home market as a function of g —1.e.

Gp(1',n") = y(q) =[1-Sly() + 5 - ¥(§) - 5[1-5]B (61)

where o =-1-:—%-; ¥(1) = 2%,

[h —h,g(n+2)]; y(§)=[h —h,13h, >0 and
1-q n+2

B= hy_| P +[l—é]n£— >0. If the quota is set near to the free trade
n+2in+2 n+l

volume of imports (g~1, S5~0), then the gain in the home market,

G,(1°,n")=y(1), is what one would expect from a merger under free trade
(see equation 34 in chapter 1) for the case where n+1 firms are free to respond
to the price increase. This term can be positive or negative in general. If the

quota is set close to the binding level (¢~ g, & ~1), then the gain in the home

market, 53(1",11") =¥(g), is positive and arises largely from the transfer of

quota to the more efficient partner as in (57) — the case where the quota
constraint is binding. For quotas in between, the merger gain in the home
market 1s a weighted average of these two extremes, minus a positive term. But

one can show that y(§)—B>0’, so that if y(1)20, there is a gain from this

merger at all tighter quotas. Otherwise (i.e. y(1)<0), the merger may only

become profitable once the quota is sufficiently restrictive.

The effects of a change in the quota on the profitability of this merger can

be derived from (61). We have oG = 9G 00 and 0o = -—l:- <0, then

0g 00 Oq og 1-g¢g

{0 =B+ 104+ BTl = 4]+ =

7 ~
y(q)-B=
n+2 n+2 n+2

1}>0
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oG(1°,n")

= v(§) — — 62
2=y (@) -y () +[25-11B (62)

. . 0G . .
Two observations can be made concerning (62). First, 5 s increasing in o,

and, since ¥(§)—y(1) >0°, we know that %Cg—;- is positive for high values of o

(1.e. 0 2-—;-). Hence for c}SqSl;—q-, 9—3«0, i.e. a loosening of the quota

lowers the profitability of the merger. For the quota that is originally less

restrictive than l:_‘Z_, oG and hence oG have ambiguous signs. Second,
2 00 0q
6G

since y¥(q)—B>0, 25 is always positive if y(1)<0. Recalling that the

merger gain in domestic market is the weighted average of the two extremes

(y(1) and y(§)), minus a positive term. The larger quota increases the
weighted average of y(1), while it reduces the weighted average of
y(q) (which is always positive). Thus the loosening of a quota will tend to

reduce the merger gain, except where the merger under a quota set at a near

free trade volume was profitable (¥(1) > 0), in which case the small increase in

quota may reduce the merger gain for some range of quotas while it may

Increase the merger gain for the other range of quotas.

[QC] An International Merger that closes a firm in the Restricting Country

C (@) -y() =

h .. . 1
—{h [n-24+2¢)+h [[n-2][1-4]-——]} >0
— > ln g1+ hylln=2]1-g]-—=1}
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An international merger between the most efficient foreign firm (firm /%)
and the least efficient home firm (firm n), again sees firm n exits both markets.
The effects of this merger on prices are similar to the case [QA], but the merger

gain in this case is given by

G(*,n) = A7, -7,

~ )
where Az =Apgh’ +Ap°[2f' +Ap°]; 7, =(h) +(f,)%; AP=-';;"';
. )
Ap == then
Y,
5(1',}1)--{1—- R(I’ n)+2f R*(1%,n) (63)
n

where R(1°,n)=qh’ —nh, . The expression for the gain in the home market

reflects the fact that the quota prevents the continuing partner from increasing
its sale to the home market in response to the price increase. It is worth noting
that for a given quota, the merger gain in the home market is likely to be
profitable if the continuing partner is large and the number of home firm is
small. This is because a large firm /* can benefit more from the merger-
Induced price increase in the home market, while a small number of home
firms (which all but one will respond to the initial price increase) imply a small
output expansion, and hence large price effects.

Changing the quota will only affect the merger profitability in the home

market — 1.e.

ffg_(l__")_ R(L, ")ff..’_+_l.’_[;,] _.n___] (64)
dq n dq n dq
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which is positive for mergers that were initially unprofitable in the home

market (where ﬁ(l',n)SO), thus a loosening of the quota increases the

profitability of this merger. This is because higher quota reduces the domestic

sales of the less efficient home partner and increases the domestic sales of the

more efficient foreign partner (thus increases R(1°,n)). However for some

profitable mergers, especially where 1'1:' (=qh, )22;;,, , a less restrictive quota

will lead to a fall in the merger gain. A less restrictive quota increases R(1",n),

Pyl

but 1t also reduces the price effect (-]-1-’-'-) of the rﬁerger. In these cases the
n

smaller increase in post-merger price becomes more significant, and will

reduce the overall merger gain in the home market.

Given that the merged firm is prevented by the quota from expanding its

domestic sales from the lower cost foreign source, it might contemplate
production for domestic sale using firm n’s inefficient technology. This would

not happen however, since the profit margin on a unit of domestic production

L

( p-c,,(=;z“ ,)) 18 less than the reduction in revenue on firm imports

dp

(qh rls —qh, ), if the merger was profitable in the first place (which requires

n

qh} >1,).

QD] An International Merger that closes a_firm in the Non-restricting

Country

We would expect a merger between the most efficient domestic firm and

the least efficient foreign firm, to see the departure of the latter from both
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markets, and we assume that the merged firm retains the quota rights (but does

not use them as we shall see). In this case the changes in domestic price 1s

given by

75 =20 (65)

It 1s worth noting that the merger-induced price change in this case 1s larger

than it would have been if the foreign firm were able to respond to the price

increase. The merger gain from this merger is given by

G(l,n") = A%, —

n

where AZ, = AB(2h, +AP) +Ap* (2f, +Ap°’) and 7 =(P-cl)gh +(f))%,

then

G(,n") = qk
n+l

X
Y (66)

where R(1,n’) = 217; +Ap —[n+1][p—-c.]. The effects of a small change in the

quota on the profitability of this merger is given by

dG(l,n') h qh dp h dp
dg  n+l dg n+l dq
--}-z-:--R(l n')+ ah, [h. +[n-1]H"] (67)
n+1 [n+1) "

The above derivative is positive for R (1,n°)20. Thus a loosening of the quota

leads to an increase in the profitability of any merger that was not initially
unprofitable. The less restrictive quota increases the sales in the home market
of the departing partner, and hence increases the merger-induced price effects.

But the less restrictive quota may not increase the potential loss of profit of
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firm n*, it depends on whether the initial quota happen to be set at the profit
maximising value as given 1n (48).

The merged firm would not wish to continue importing output from firm

n*, because the profit from selling an additional unit from this source (P -c, )

is less than the loss on home produced sales (12 jf =-{p-c]). It may,

*
n

however, constrained by use-it-or-lose-it provisions of the quota regime. If
these provisions apply, then failure by the merged firm to employ 1ts quota
entitlement will see those rights redistributed to other foreign firms, who can
be expected to exercise them. In such a case the merged firm might as well
continue to import from the foreign source and accept the profits that would
otherwise go to its foreign competitors. Any potential gain from this merger

would arise only in the foreign market, and would not be affected by a change

in the quota.

2.3 Comparison of the Effects of Tariff and Quota on

Mergers

In this section we compare the effects of tariff on mergers (Falvey, 1998)

with the effects of quota on mergers. We begin with the initial equilibriums
under the tariff and the quota regimes. Because of the assumption of segmented
markets, both the tariff and the quota affect only the equilibrium in the home

market. Recalling that the initial domestic prices under the two regimes are
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Domesti A+C+C" +n't

P= N +1

¢ Price

Both the tariff and the quota lead to a fall in the volume of imports (in the

home market) and hence lead to the increase in the domestic price. By relating
the above tariff-induced and quota-induced prices, we can find a tariff and a

quota that lead to the same domestic price. In such case we require

N+1][H"'

n+l  n

t=[1-q]l ) (68)

If the above condition is satisfied, both regimes will lead to the same total
volume of imports. For the home firms, they may be indifferent to the regime
employed as we can always find tariffs and quotas that satisfied equation (68).
However the two regimes affect the sale of each foreign firm differently. The
(specific) tariff reduces each foreign firm’s export (to the home market) by the
same absolute amount. The quota, however, reduces each foreign firm’s export
proportionate to the original (free-trade) size of firm. Using condition (68), we
can show that when the two regimes are equivalent, the more efficient foreign

firms export relatively more under the tariff regime and the less efficient

foreign firms relatively less — that is’

’ Substituting t=[1-q][ ]Z-:-ll ][-}’—f—;-] into
Bt = Pect —t=pattl ot g D) t
d PrNT1~°¢ TN e .
FRE * }IIII I'Il.I
B =h' —[l-q]2— = gh* +[1=ql[h* - 2.
[1-4¢] ~ =k [1-qllA, N]
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iy = qhi +1L-q)lh — =] (69)

As a foreign firm i* has different domestic sales under the two regime, its’

profits in the domestic market would also be different. We have'”

_ H*

7 ~7; =[p—c; -qllh; —W—]—rﬁ.f (70)

Equation (70) implies that most foreign firms, with the possible exception of

1

relatively large firms'', would prefer the quota regime. The other argument for

foreign firms preferring the quota to the tariff is the rents-capture argument.
Under the tariff, the home government captures the rents in form of tanff

revenue. Under the quota, however, it generates rents for the exporters.

Next we compare the potential merger gains under the two equivalent
regimes. With the assumption of segmented markets, both the tariff and the
quota affect only the home market. Thus we consider only the merger gains in
the home market as the gains in the foreign market for each merger case are

1dentical under the two regimes.

(A) A National Merger in the Restricting Country

The equivalent tariff and quota regimes lead to the same volume of imports to
the home market, and hence the same domestic price. Thus the pre-merger sale

in home market of each home firm is the same under the tariff and the quota.

But the merger-induced price increase is higher under the quota as we have

~ ,— B ~ =, ..
Ap—Ap=7‘1”—-%>0 for A, =h_ 1nitially. This is because under the quota

10 —=* ~~»

;=7 =[p-c; —tIh' ~[P~clgh’ =[p—c; I —qh'1-th'
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regime only n-1 domestic firms (as oppose to N-1 domestic and foreign firms
under the tariff) can increase their sales in the home market in response to the
initial price increase as a result of a closing down of firm n, the foreign firms
are forbidden to increase their exports by the quota restriction. From [TA] the

merger gain in the home market under the tariff is given by

2]]:; R(1,n) = 2],:; [h, —h g(N)], while [QA] gives the merger gain in the home
2 = . 2h = o |
under the quota as == R(1,n) ===[h, —h,g(n)]. The difference between the
n n

merger gains under the two regimes is then given by

2n'h 7+ h (N +n)

G(,n)-G(1,n) =
Ln)=Gln)=—xg N

]1>0 (71)

The potential profitability of this merger is higher under the equivalent quota

regime as the merger-induced price increase is larger.

(B) A National Merger in the Non-restricting Country

In this case, we are dealing with two foreign firms, thus the pre-merger sales in
the home market of both participants are different under the two equivalent
regimes from the start. While the merger induces a price increase in the home
market under the tariff, the home price is unchanged by the merger under the
quota, if the quota constraint continues to be binding on the merged firm. The

merger gains in the home market under the tariff and under the quota (binding

. . H’ .
'!' Equation (70) will have a positive sign if the term [/, ———] is positive and big enough.

N
12

~ — 2n° ——  2(h.)? on' ==  2(h) (N+n)(N-
() (Ln) nN " niN [ng(N)—Ng(n)] nN " niN [ 2nN
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2h'

case) are given respectively in [TB] and [QB] as —-}-\-{——[E’—-E’g(N)] and

[c: —c;gh.. Then the difference in merger gains under the two regimes 1s

2y - 2L

n

élt,t_'(_;'lt,t= ht_
I\n)-Gn ) =lgh, —— N

[g(VN)-1]1>0  (72)

Since g(N)>1 and gh’ >h’ (as we have shown in (69) that a less efficient

foreign firm exports relatively less under the equivalent tariff regime), then the
above term has a positive sign. That is, where the regimes are equivalent, the
merger gain under the quota regime is larger than the gain under the tanff
regime if the quota constraint continues to be binding on the merged firm.

If the quota constraint is not binding on the merged firm, then the merger
gain in the home market under the quota regime is a weighted average of the
gain where the quota is set near the free trade volume and the gain where the
quota is set close to the binding level, minus a positive term.'* Comparing this
merger gain with the gain under the equivalent tariff regime is difficult 1n

general. However we can make two observations. First, if the two equivalent

" Since [ —¢; ] = [ —h'], then

/4 ® * N /e ¥ . » * » 23‘ 3 e
G(',n") =G (,n") =le; =i lgh, ——+[h" b, g(N)]
vre  cremy 2R°RT 2[R°12g(N)
=gh'h' —q[h']? ——2—n 42 n- S 7
q 1°"n q[ n] N N
* Specifically the gain is given by [1-81y(1) + S - ¥(§) = S[1 = 51B, where 6 = %:—?-;
—{q
2h, . ., . ¢ gavnaype
y(1) = [hy —h,g(n+2)];7(q)=[h —h 1gh, and

n+2

B = i [ h +[1-(§]n-{1——l>0.

n+2l n+2 n+l
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regimes are set near the free trade level (¢ ~0, g=1), this merger 1s more

profitable under the quota. This is because, while the initial sales of the
participants are almost the same, fewer firms can respond to the price increase
under the quota. Second, once the policies become sufficiently restrictive

(g = g), the merger will be more profitable under the quota as suggested by

(72). These two observations lead us to presume that the merger will be more

profitable under the quota.

(C) An International Merger that closes a firm in the Restricting Count

Using the results from [TC] and [QC] we can show that the difference between

merger profitability under the quota and under the tariff is given by"
~ 7y =2 L 1. qh;
Gl ,n)-G(1 ,n)=h [——=—=—] (73)
n

which has ambiguous sign. In this merger case the output of the closing firm 1s
the same in each regime, which means that its lost profits are the same. The

merger-induced price increase is greater under the quota (again because under
quota fewer firms can respond to the initial price increase), but the home sales

of the continuing firm (firm /*) are higher under the tariff regime. The overall

comparison of profitability is therefore ambiguous.

(D) An_International Merger that closes a firm in the Non-restricting

Country

In this case the merger-induced price increase is higher under the equivalent

quota regime because the output of the closing inefficient foreign firm is higher
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(as suggested by equation 69) and because all other foreign firms are not
allowed to respond to the price increase. At the same time the profits of the
departing firm are higher under the equivalent quota regime. Thus in general

we cannot compare the potential merger gains under the two equivalent

regimes.

2.4 Conclusions

In this chapter we examine the effects of quota and quota liberalization on
profitability of potential mergers in open economies by extending Falvey’s
(1997) model. Setting in a simple international Cournot model with linear

demand and constant marginal cost, we can summarise this chapter’s main

results of mergers under the quota compared with the results of mergers under

the tariff (Falvey 1997) in the following tables.

Merger gain under | Comparison Merger gain under quota

tariff

2h, = =
-_]G_[hl _hug(N)]

.

2h, (7o T [c: —c]gh’ (binding) or
et e ......h N n

N = ] [1-0ly(1)+6-y(q)-o[1-0]B
not bindin

2h

_-]_V_[hl* - h, g(N)]

15

~ . I ;; . ~ R . " 7 . _
G(1,n)-G@1",n)=-=2[qh —nhﬂ]-----2—?—-\-{"—'—--[}1l ~h, g(N)]:hn[.g.,}J_._%__h +g.].1_"..(_]§.r._
n

n



64

Table 1: Comparison of the merger profitability under the tariff and the quota

regimes
Case The Effects of Tanff The Effects of Quota
Liberalisation on Merger Gain | Liberalisation on Merger Gain
(dt <0) (dg>0)
1*,n%) (-) at the margin (+) if binding

(-) if not binding

(+) at the margin (+) at the margin
(-) at the margin (+) at the margin

Table 2: The effects of tariff and quota liberalisation on merger profitabilit

The quota, which is allocated in proportion to the free trade sales, increases
the sales of home firms (it raise each home firm’s sales by the same amount)
and 1t decreases the sales of foreign firms (each firm by the same proportion)
relative to free trade. Comparing with the tariff we find that the price effect of
the merger under the equivalent quota is larger since the foreign firms are not

allowed to increase their outputs in response to the close down of a firm. Then
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we find that merger gains for national mergers under the quota are larger than

those under the equivalent tariff regime, but the comparison leads to

ambiguous outcomes in international mergers.

Unlike the tariff reduction which encourages mergers that involve the
inefficient firm in the restricting country, the loosening of quota encourages
almost all merger cases. The quota protects the inefficient firm in the

restricting country and renders it as a less attractive merger partner. Thus the

quota liberalisation which removes this distortion will encourage mergers that
involve the closing down of the inefficient home firm. For the national merger

in the non-restricting country, the loosening of quota will increase the potential

merger gain (if the quota constraint is binding) because it allows the efficient
foreign firm to export more to the home market by taking over the quota of the
inefficient partner. However if the quota constraint is not binding the quota
liberalisation may in some cases reduce the merger profitability of a national
merger 1n the non-restricting country. For the international merger that closes
the relatively inefficient foreign firm, the loosening of quota will increase the
merger-induced price and hence it will increase the potential profits of the
surviving merger partner, and this effect is likely to outweigh the higher cost of
closing down the less efficient foreign partner.

It 1s worth noting that the results and implications of Falvey (1998) and this
model depend crucially on the assumption of market-concentrating merger. If
the more efficient firm can transfer its superior technology to its merger target,

the decision to close down the pre-merger high cost plant may not be optimal.

Ryan (2002) shows that when technology transfer option is available, tariffs

and quotas affect the merger profitability differently from our case of market-
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concentrating merger. In this case, the merger between the low cost firm and

the high cost firm lead to the transfer of technology from the low cost plant to
the high cost plant and the merged firm produces from both plants. Tariffs and
quotas in this model both make the inefficient firm in the restricting country
become more attractive as a merger partner. This is because both trade policies
increase the pre-merger sales of the inefficient home firm more
proportionately, and this increases the potential gain from transferring

technology form the low cost firm when a merger occurs — in contrast to our

case of market-concentrating merger where trade policies protect the inefficient

home firm by increasing the compensation the predator firm needs to pay.
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CHAPTER 3
TARIFF v QUOTA WHEN FIRMS HAVE THE OPTION OF

DIRECT FOREIGN INVESTMENT

3.1 Introduction

Tariffs and quotas are the main alternative methods of reducing foreign

imports below the free trade level. The two policies are different 1n nature,
while tariffs distort relative price of foreign goods and hence reduces import
volumes; quotas directly distort import volumes to a certain level. There have
been considerable works that focus on the question of whether the two policies
result in equivalent economic effects. It is well understood that under perfect
competition with a homogeneous product, any tariff has an equivalent quota
(and vice versa) in the sense that these two equivalent regimes lead to the same
volume of imports and the same domestic price. The only difference between

the two 1s, perhaps, the distribution of the revenue from these trade distortions.

Tariffs directly generate extra revenues to the government, while quotas
generate extra revenues to the holder of the quota right. If the domestic
government holds a competitive auction to sell the quota right, it would
generates 1dentical revenue as in the tariff case. However Bhagwati (1965)
shows that the tariff-quota equivalence breaks down, if we introduce some
elements of monopoly. For example, if we have a monopolist domestic
producer, the two polices will not be equivalent. The quota regime that leads to
the same level of imports (as the tariff regime) will induce higher domestic

price than the tariff regime. While these two cases of perfect competition and
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monopoly are informative, much of international trade 1s conducted in markets
that lie somewhere between perfect competition and monopoly. Our main
attention is on Cournot oligopoly case. It can be demonstrated that the tanff-
quota equivalence is holding in case of Cournot competition (Hwang and Mai,

1988). This is because the home firms take the output of the foreign firms as
given whether there is a tariff or a quota. If the two policies lead to the same
volume of imports, the home firms will react with the same output and hence
leading to the same price. So we have tariff-quota equivalence in Cournot
oligopoly case.

While the introduction of imperfect competition may reflect a more
realistic approach to the question of tariff-quota equivalence, modemn day
international trade often involves large multinational players who act
strategically. A large foreign multinational firm may choose investing directly
in the home market if it is more profitable than exporting, which is subjected to
home country trade barriers. Levinsohn (1989) consider the tariff-quota
equivalence when the competition is oligopolistic and open to direct foreign
investment (DFI). He finds that the optimal trade policies for a domestic
country is to set the largest tariff or the smallest quota that do not induce DFI
production, This is because DFI production is welfare worsening for a
domestic country in this model. However it could be argued that foreign direct
investment can have positive welfare effects on the domestic country, and DFI-
Inducing trade policies could be optimal. Brander and Spencer (1987) show

that when FDI increases domestic employment, the optimal tariff policy for a
country with unemployment is a tariff that induces investment. Tariff-jumping

foreign investment can also be beneficial to the domestic country if there exists
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capital taxation (Dehejia and Weichenrieder, 2001) or if the profits of
multinationals’ subsidiaries are taxed by the domestic government (Svedberg,

1979). Moreover Levinsohn’s result is fairly narrow, since it focuses only on
comparing optimally set policies, DFI-inducing trade policies might occur in
the equilibrium anyway. If we allow strategic interaction among countries

involved, the equilibrium outcome could be a trade policy that induces foreign

direct investment. For example, the equilibrium outcome of mvestment-

inducing VER in a custom union model is demonstrated in Flam (1994).

Levinsohn’s result and its implication also do not reflect situation in the

real world. Most governments are welcoming foreign direct investment and 1t
is happening anyway. Since the possibility of DFI production affects the ability
of the domestic government to set tariff and quota differently, it would be more
useful to broaden the comparison beyond the no DFI-inducing levels. In the
main analysis in this chapter we compare the tariff and the quota regimes when
the market of Cournot and DFI production is possible. Our results show that

the tariff-quota equivalence is not straightforward as in Levinsohn’s result.

The rest of this chapter is organized as follows. Section 3.2 presents the
review of tariff-quota equivalence in a perfect competition, monopoly, and
Cournot competition. In section 3.3 we examine the tariff-quota equivalence in
Levinsohn (1989) model. We analyse the tariff and quota regimes under
Cournot competition where the possibility of direct investment exists in 3.4.1

and 3.4.2, and then we make the tariff-quota equivalence analysis in section

3.4.3. Summary and concluding remarks are given in section 3.5.
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3.2 The Equivalence of Tariffs and Quotas

In this section we look at the equivalence of tariffs and quotas under
different market assumptions. We demonstrate the equivalence under the
perfect competition and the non-equivalence under the monopoly. In the last

subsection we provide another example of tariff-quota equivalence under

Cournot duopoly.

3.2.1 Perfect Competition

Price
D
g
Sd
p' , s+’
e L0 AN -
T q |
| |
| |
XF XT ct Cf Quantity
Figure 1

The equivalence of tariffs and quotas under perfect competition can be
llustrated by Figure 1. Consider a market for good 4, where schedule D
represents a linear demand in the home market, schedule s the domestic
supply, schedule s* the perfectly elastic foreign supply. Under free trade, the
equilibrium price is given by the world price p* at which the gap between

demand and domestic supply, given by ab, is met by foreign imports. The total
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domestic consumption is CF, but only X" of good 4 is supplied domestically.
Next suppose that the domestic government impose a specific tariff of ¢ on
foreign imports, the new foreign supply curve is schedule s*°. The vertical gap
between s* and s*’ is equal to the tariff rate. In this case the tariff-induced
equilibrium price 1s given by pT (pT>pf). Domestic consumption 1S nNow
reduced to C, but domestic supply is increased to X', with the reduced foreign
imports equal to the distant ce.

Now suppose that a quota (g) equal to the distant ce of foreign imports 1s

now imposed instead of a tariff. Assume further that the foreign firms utilise
the quota fully, the total foreign supply is equal to the distant hb (which is
equal to ce). Then the residual demand (i.e. the total demand minus foreign
supply) facing domestic firms, is represented by the kinked schedule ghbi. It s
clear from the above diagram that at the initial free trade price there 1s a gap
between the residual demand and the domestic supply. In order to clear the
market, the price of good 4 must rise from the initial free trade level (pF) to pT
where all the residual demands are met by domestic supplies. Under this quota
regime, we also have the domestic consumption level of C', the domestic
production of X", and the foreign imports of ce, as in the tariff regime.

Thus under perfect competition, the tariff regime and the quota regime are
equivalent in terms of the equilibrium domestic price and the volume of
imports. However the two regimes may not be equivalent on the issue of
revenue. Under the tariff regime the home government captures the tanff
revenue, which is represented by the shaded rectangular in the above diagram.
Under the quota regime the home government can capture all the quota rents

(which have the same size as the tariff revenue) if it sells the quota licences at
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auction. Thus in theory an auctioned import quota can be equivalent in its

revenue (and also welfare effects) to that of a tariff. But if the quota licences
are simply issued (for free) to importers, then these importers, who may be

domestic or foreign-based firms, get all the quota rents. In this case the two

regimes are not equivalent in their revenues, however their welfare effects

could be the same if the importers are all domestic owned firms.

3.2.2 Monopoly
Price

MC

Q c
C €
{ S*'
P s*
n s a j | bl
f <
q k D
R |
t 1 I
X XFXT R ¢ Cf Quantity
Figure 2

Bhagwati (1965) shows that a natural equivalence between tanff and quota
breaks down once monopoly elements are introduced. For example consider a
simple case of domestic monopolist. A domestic monopolist will perceive and
react to tariff and quota imposed on competitive foreign firms differently.
Figure 2 illustrates this case. Schedule D is the domestic demand, and schedule

s* 1s the perfectly elastic foreign supply. There is no supply schedule for a
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domestic monopolist, but instead there is a marginal cost schedule MC. Under
free trade the local monopolist cannot exercise any monopoly power, since at
any local price higher than p° consumers will demand only imports. In this
sense free trade forces the local monopolist fo act in the same manner as a
competitive market. The residual demand (total demand minus foreign supply)

perceived by the local monopolist is the kinked schedule nbk. Since the
marginal revenue equals price when demand is horizontal, the condition MR =
MC is satisfied at point a. The total consumption under free trade 1s C', of
which X" are supplied by the local monopolist and the rest are imported from
foreign firms. Under a tariff regime the foreign supply schedule will shift to s*’
after a specific tariff of ¢ is imposed on imports. Provided that the tariff is non-
prohibitive, the local monopolist will again act competitively with the foreign
firms. Under the tariff regime the residual demand becomes the kinked
schedule mek, and the marginal cost meets the marginal revenue at point c.
The tariff-induced price is p* (p” > p¥) and the total consumption is C" (C" <
CF), but the domestic output is higher at X" (X' > X%) with the foreign imports
equal to distant ce.
Next we consider the quota regime that leads to the same level of imports.
Suppose the government imposes a quota of ¢ = ce = jb on foreign imports and

assume further that the foreign firms utilise the quota right fully. Under the

quota regime the residual demand schedule becomes the kinked schedule ijbk
(resulting from the aggregate demand minus the volume of imports under the
quota system). Then MR 1is the associated marginal revenue with this residual
demand. As shown in the above diagram, the marginal revenue intersects the

marginal cost at point f leading to a price of p% (p2>p’ > p'), domestic output
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of X? (X< XF < X", and total consumption of C? (CQ <C'< CF).1 These
results under the quota regime differ from the results under the tariff regime
because we no longer have zero demand for domestically produced goods for

price higher than p’. In essence the quota regime allows the local monopolist

to exercise its dominant market power, whereas the monopolist has to act

competitively under the tariff regime. This is because a quota system renders
the supply of imports inelastic at the level imposed by the quota, whereas a

tariff system allows a perfectly elastic supply of imports at a world price plus

the tanff.

3.2.3 Coumnot Competition

Thus far we have the equivalence of tariffs and quotas in a perfectly
competitive environment, but the non-equivalence if monopoly elements are
introduced. However, much of international trade is conducted in markets that
lie between the two extreme cases. We now examine the equivalence of tanffs
and quotas under oligopolistic market. Hwang and Mai (1988) use a
conjectural variation approach to examine the equivalence of tariffs and quotas

under duopoly.” Consider a duopoly model in a domestic country where a

home firm and a foreign firm compete to supply a homogeneous good. The

iInverse demand is given by

P=P(h+h"), P'<0

' To attain this result we implicitly assume that the domestic firm cannot export at the world

price:-. If, however, the home firm can export at the world price, its production will be at point a
and its domestic sales will be at s.

* Other works in this topic include Itoh and Ono (1982), which examines the tanff-quota

equivalence under price leader oligopoly, and Krishna (1989) which considers the equivalence
under the Bertrand competition.
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where h (k%) is the amount of production by the domestic (foreign) firm.

Suppose that the home government imposes a specific tariff ¢ on imports, then

the home firm’s and the foreign firm’s profit functions are
m=Ph+h*)-h—=C(h); n° =P(h+h")-h*"=C"(h*)—th’
where C(h) and C*(h") are the total cost for the domestic and the foreign firm

respectively. Then the first order conditions for the home firm’s profit

maximisation problem is given by

%%:mh[lm]?-c' (1)

where A =% is the conjectural variation. Similarly the first order condition

for the foreign firm 1s

6;:" =P+h'[1+A)P'-C (2)
Oh
where A =%. For simplicity we assume that the conjectural variations are

fixed and the same for both firm, i.e. A=A1".> We also assume that both the

second-order and stability conditions are satisfied so that the global uniqueness

of the equilibrium exists.* Then the equilibrium solutions are obtained by

equating the first order condition with zero, i.e.

> The value of the A reflects a firm’s conjecture on another firm behavior. If A =0 then the
Cournot equilibrium is obtained. If A >0, then the solution is more collusive than the

Cournot outcome (we get the collusive equilibrium if A =1). If A <0, the solution is more
competitive than the Cournot one (we obtain the quasi-competitive if 4 ==-1).

* For the home firm’s profit maximisation problem we assume that P'+hP" <0 and

C"—P'>0. Thus the second order condition, 2P'+hP"—~C", is negative. Similar
conditions are also imposed on the foreign firm’s profit function.
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4o [P=C1 .,z [P=C" 1] 3)
[1+ AlP’ [1+A]P

are the equilibrium outputs of home and foreign firm under the tanft.
Next suppose that the home government impose an import quota instead of

the tariff. Consider the case that the quota permits the same amount of import

as the tariff, i.e. 4'7, and assume that the quota is always binding. Denote the
sale of the home firm under the quota regime as h , thus the quota-induced
priceis P = P(h +h°T). The home firm’s profit is now given by

& =P(h+h'T)-h-C(h)
Then first order condition for this profit maximisation problem is

4 o p+R+AP =C' (4)
dh

Again we can obtain the equilibrium value of quota-induced sales of the home
firm, h2, by solving FOC = 0. To compare the two equivalent regime we

evaluate the first order condition (4) at h =h". Using the result in (3) we

obtain

an

T — "'khTP’ (5)
dh|;_,:

which has the same sign as A since P’ <0. Then it follows that [;;Q —~h"] and

[P —ﬁ] have the same sign as A.’

drn —
> Given that we have a negative second order condition, —= =0 implies that the

dh |5

equilibrium sales of the home firm under the quota (ZQ ) has the same value as h', since the
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If the two regimes have equal imports, then the equilibrium prices under

the two regimes are equal for the Courtnot equilibrium (A=0). The

equilibrium price under the quota is lower than under the tariff when the

equilibrium solution is more collusive than the Cournot one (4 >0). And the
equilibrium price under the quota is higher than under the tanff when the

equilibrium solution is more competitive than the Cournot one (A <0). For the
Cournot equilibrium case, the home firm takes the foreign firm’s output as

given under the tariff regime and this conjecture is precisely what happens

under the quota (as the permitted imports are set at h"). Thus the two regimes
yield identical equilibrium outcomes.® If >0, the home firm under the tanff
acts on the perception that the foreign firm will increase output in response {0 a
change in its own output. But under the quota the home firm’s perception on
the foreign firm behaviour must change. Thus the equilibrium price under the
quota (which yields equal imports) is lower as firms behave relatively less
collusive than they do under the tariff. The result is reversed in the case where

the equilibrium is more competitive than the Cournot one (A <0).

. . dn
condition for optimal solution is met. If —

dh

> (0, then /& must rise above h' in order to
h=h'

Pyl

. : T 7
yield the maximum profit. If — <0, then h € must be smaller than ht.
dh |5u
On- the issue of revenue comparison, it is similar to the perfect competition case. In theory the
auctioned import quota could be equivalent in its revenue to that of the tariff. If the quota 1s
awarded (for free) to importers then the revenues from the two regimes are not equal.
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3.3 The Equivalence of Optimal Tariffs and Quotas

Levinsohn (1989) examines the equivalence between tariffs and quotas
when the market is imperfectly competitive and open to direct foreign
investment (DFI). In this model a foreign firm may avoid the effects of a

domestic country’s trade policies by producing in its subsidiary plant in the
domestic country. Levinsohn shows that if the optimal tariff neglecting the
possibility of DFI is profitably jumped, then the optimal cum-DFI tanff 1s
equivalent to the optimal cum-DFI quota. Although the presence of DFI atfects
the tariff setting significantly different from its effect on the quota setting’, the
non-equivalence of tariff and quota is ruled out by the finding that DFI is
welfare worsening for domestic country since it undermines optimal rent
extracting trade policies. The equivalent tariff and quota in this case are the
largest tariff and the smallest quota that do not provoke foreign firms engage in

DFI.

We can demonstrate Levinsohn’s result by using a simple model of
international Cournot model with the possibility of direct foreign investment.’
Since the main objective of this model is to compare the effects of two trade
policies imposed by the home government, we will focus our attention to the
home market alone. Suppose that there are n identical domestic firms and n*

identical foreign firms producing homogeneous goods to serve the home

market and the entry of new firm is not possible. A home firm and a foreign

The presence of DFI in this model constrains tariff setting to a certain level after which no
revenue would be collected since the foreign firms would switch from exporting to DFI.

However the possibility of DFI does not constrains the choice of quota since the foreign firm
would always keep exporting even though they may engage in DFI.
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firm have different technology reflecting by different constant marginal costs, ¢
and c* respectively. A foreign firm may engage in DFI production, which
represents an increase in output but it is not an increase in the number of firms.

The cost of DFI production is represented by a new marginal of yc*, with

y >1. This higher operational cost may reflect the additional cost due to

unfamiliar production condition or the imperfect transfer of technology. Like
Levinsohn’s model we assume that the set up cost for the DFI production and
the transport cost for the production in the foreign country are both equal to
zero. We then compare tariff and quota policies imposed by the domestic
government.” The home government sets a trade policy to maximise national

welfare (W) upon firms’ profit maximisation. In this case the national welfare
is the sum of consumer surplus, domestic profits, and the tariff revenue or the
licence revenue from quotas. Assume that demand in the domestic country 1s
linear and given by
D=A-p
where 4 is a positive constant. The market clearing condition requires that
D=nh+n'h’
where h (h*) is the output of each home (foreign) firm.

Lets first consider free trade equilibrium. Under the free trade regime each

home and foreign firm maximise its profit:

* In the original model, Levinsohn considers a case of international oligopoly (with conjectural
vanatlons) general demand, and constant marginal cost.

? In this simple model we only consider tariff and quota policies. In Levinsohn’s model, the
tariff/subsidy and the quota/subsidy regimes are considered as in Dixit (1984). However

Levinsohn demonstrates that the main results do not change when the production subsidy is set
to zero.
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M _ h _t »
:x (p—c) and A/Zax (p—c)h

By taking S% = j}f - =-—1, we obtain the free trade Cournot equilibrium outputs

by solving the above profit maximisation problems, which give

o

h=p-c and A =p-c
Thus the free trade equilibrium price is given by

F=A+nc-‘l-nc (6)
n+n +1

P
Under the tariff regime, the home government imposes a specific tariff of ¢
on foreign imports. The tariff acts as a unit cost increase for the foreign firms

supplying the home market. Then the tariff-induced equilibrium output for

each firm and the tanff-induced equilibrium price (p) are

h=p-c and h'=p-c' -t;
_ A+nc+n’c’+nt n't
P n+n +1 P n+n +1 (7)

If the taniff is set too high, a foreign firm may switch to the DFI production in

order to jump the tariff. The DFI option yields a cost of y¢*, while the export

option yields a cost of ¢ —¢. Cost minimisation and constant marginal cost

assumption imply that a foreign firm will switch from the export option to the

DFI option if
t>(y -1’ (8)
That 1s a foreign firm will switch from the export option to the DFI option if

the saving from tariff is greater than the increase in marginal cost from
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choosing DFI production.'” In the case where all foreign firm choose the DFI
option, the equilibrium outputs and the DFI-induced equilibrium price (p) are
given by

h=p-c and A =p-yc ;

A+nc-|:nyc =p,~+n(y—:l)c 9)
n+n +1 n+n +1

H=
The above expression shows that once the foreign firms switch to the DFI
option, the change in tariff no longer affects the domestic price, because none
of the foreign firms choose the export option.

For the domestic government, it sets a tariff to maximise domestic welfare,

which is given by the sum of consumer surplus, aggregate domestic firms’

profits, and tariff revenue. Let’s first ignore the possibility of DFI, then the

domestic welfare function is given by

W = “4-p) ;ﬁ)z +n[h} +n"th’ (10)

The above welfare function is concave in ¢, thus the no-DFI optimal tanff ( t°)

can be found by solving g—I:-V—::O.“ The solution ¢° is also the cum-DFI

dt

'* This condition can also be derived independently by comparing the foreign firms® profits
from the two options. This profits differential is given by

A %

n -7 =(p-yc)h' -(p-c’ —t)'l?.After substituting /1° =p—cC —t,

— F n t pe A . P F ’;l'.('Y"""'l)cl.I
n+n +1 Pl o= n+n +1

A — n+1 » “. Y R R .

T —T =—:—r-—i-[t—(y-l)c 1[A" + h " ]. Then the profit from DFI option is higher
n+n +

(R° =" >0)if t>(y-1)c’.
' The total derivative of domestic welfare with respect to tariff is given by

aw =_D.d£+ 2nﬁ£—£+ n"h* + n't(-@'-l) ="""‘"""l':"_
dt dt dt dt (n+n +1)

[n?; +(n+ 1)(71_' -1)]
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optimal tariff if it is no greater than (y —1)c’. If t° were greater than (y - e’
it would induce all foreign firms to switch to DFI option and it would no longer

affect the equilibrium price, p. No revenue would be raised at this tanff rate.

: : : : . dw .
Since the domestic welfare is concave in ¢ (i.e. —— evaluated at any tanff

dt

lower than ¢ is positive), then the cum-DFI optimal tariff in this case 1s the
maximum tariff that does not induce DFI production, or ¢ = (y =1)c’.

Next consider the quota policy, under this regime the domestic government

imposes a quota instead of a tariff on imports. As in Levinsohn’s model we
assume that quotas are auctioned to foreign producers and the home
government collects the entire licence revenue. Assume further that the quota
allocation is in proportion to each foreign firm’s sales in the home market

under the free trade. Because the permitted sales by foreign firms are

proportional to their optimal free trade sales, the quota constraint is binding.
Lets g, 0<¢ <1, be a quota rate, then each foreign firm produces gh" to export
to the home market. Each home firm maximises its profit by producing
h = p—c. Then initial quota-induced equilibrium price is given by

A+nc—qn’h” _ o [1-gln’h’

p = 11
P n+1 n+1 (1)

In the case where DFI production is possible, a foreign firm profit function

becomes

R =(p-c' —Dh' +(p-vc')§" where i’ <gh’ (12)

The second order condition is

d’'w __nQn'+4n+n’+2) <0
dt’ (n+n+1)°
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where / is the quota’s licence fee and 5° is the DFI production. Since the quota

constraint is binding (A" =¢gh"), a foreign firm maximises its profit only with

respect to §°. The profit maximisation, then, implies12

aﬁt

——=0=p-yc' —qh’ -5’
P e p—Y¢ —q

Thus the condition for a foreign firm to start DFI production (s;” > 0) 1s that
(p=yc')—qh® >0 (13)
The first term on the right hand side of the above inequality reflects the optimal

output for a foreign firm were it to choose the DFI option alone. If the

permitted amount to export is less than that shadow DFI-only optimal output,
the quota only option is no longer optimal. A foreign firm can then improve its
profit by producing additional output via the DFI production.

Once the foreign firms start their DFI production in addition to the

production in the foreign country under the quota, the equilibrium price ( p), 1s
given by
p=A-n(p—-c)-n"§" +qh")

Substituting §* = p—yc* —gh"® into the above equation, we get the cum-DFI

equilibrium price,
ﬁ:M:pF+M (14)
n+n +1 n+n +1

The above expression shows that a further reduction in a quota rate will not

raise the equilibrium price from this level. This is because the foreign firms

With negative second order condition this welfare function is concave n¢.
aﬂi
£ -

' Noting that —
S
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will fully compensate a reduction in the allowed export by an increase in DFI
production (so that the total output is equal to the shadow DFI-only optimal

output). Next we can find the maximum price a foreign firm would be willing
to pay for a quota licence by making a comparison with the tariff case. Since

the quota licence fee acts in a similar way to the specific tariff, the maximum

price for a quota licence is (y —1)c’, (were it greater, the DFI-only production

would be more profitable). However the difference between the tariff and the

quota regime is that the DFI production does not constrain the choice of the

quota. The DFI-induced quota does not prevent the home government from

getting quota licence revenue, although the price for a licence fee it received

remains constant at (y —1)c".
The domestic welfare function under the quota is given by

A
i = (A4~ D)

+n[h)} +1(n'qh") (15)

where the last term of the above equation is the revenue from quota licence.

Lets ¢° be the no-DFI optimal quota, this quota would also be the cum-DFI
optimal quota if it does not induce DFI production. In this case we can use
Hwang and Mai (1988) result to prove that the optimal tariff is equivalent to

the optimal quota. If ¢” induces DFI, then the above welfare function implies

that the optimal policy is to set a quota such that revenue [(y =1ec'In’qh’ is

collected but no DFI is provoked (since a positive DFI production implies a fall

in gh’, while the licence fee remains at /=(y —1)c* and the equilibrium price is

constant in g at p= p"' +____n (Y "_.1.,)0

——). This 1s exactly what the cum-DFI
n+n +1

tanff,# ~ (y =1)c’, accomplishes. That is, if the no-DFI tariff is profitably
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jumped, then both the maximum tariff and the minimum quota that do not
induce DFI are the cum-DFI optimal policies, and the two are equivalent.
Ellinsen and Wamneryd (1999) also derive a similar result in a political

economy model. In this model the government chooses trade policies to

maximize domestic firms® profit, and the optimal level of protection will be set
just low enough to limit foreign direct investment. However in this model a
particular form of quota, VER, is preferred to a tariff since 1t leaves export
rents with a foreign firm and hence it is a more effective tool make a foreign

firm to stay at home. The non-equivalence of tariff and VER in this sense 1s

also found in Konishi et al (1999). In this model both a home firm and a
foreign firm exert political influence on domestic trade policy by contributing
some of their profits to the domestic government. If the domestic government
weights dollar contributions more than domestic surplus, it prefers a VER that
just deters FDI over a tariff that just deters FDI (again FDI in this model

reduces domestic welfare). This i1s because a VER generates more

contributions.

The Levinsohn’s tariff-quota equivalence might break down if we alter

some of the assumptions in the model. Firstly as demonstrated in Levinsohn'’s

article, increasing marginal costs may lead to the tariff-quota non-equivalence.
With increasing marginal cost functions, DFI and foreign local production
might coexist even if the tariff is greater than the marginal cost differential.
Using a numerical counterexample, in a setting of a Cournot duopoly and a
specific demand and cost functions, Levinsohn shows that the optimal

tariff/subsidy is not equivalent to the optimal quota/subsidy. And in this
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specific example both sets of optimal policies lead to the coexistence of DFI

and foreign local production.

Secondly Levinsohn’s optimal policies are derived from conventional
welfare functions, which do not address the potential benefits of direct foreign
investment to the home country. If the welfare gains from the DFI to the home
country (such as increased employment, transfer of technology, or tax revenue)
are considered, then the optimal trade policies might encourage DFI activity.
For example in Brander and Spencer (1987), foreign direct investment
increases employment in the domestic country. In this case the optimal tanft
for a country with a presence of unemployment leads to foreign direct

investment. Svedberg (1979) illustrates that the optimal tariff may be the one
that induces foreign direct investment if the profits of a subsidiary are also
taxed. A similar conclusion is also reached in Dehejia and Weichenrieder
(2001), which shows that tariff jumping direct investment is beneficial to the
receiving country if mobile capital is subjected to taxation. If the optimal trade
policies induce foreign direct investment, then tariff and quota may no longer
be equivalent,

Thirdly, the equivalence result can break down if we do not have identical

foreign firms. The main analysis in the following section shows that, when we
have heterogeneous foreign firms, a tariff that just deters DFI is not equivalent
to a quota that just deters DFI. Thus if the optimal trade policy is the one that
Just prevents DFI, the two regimes will yield different price and imports. If the

optimal policy is the one that yields some DFI production, the two regimes

may yield different price, imports and welfare level.
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Another shortcoming of Levinsohn’s model is that the equivalence result 1s
fairy narrow. This is because it focuses only on optimally set policies. The
equilibrium outcome of a trade policy that induces FDI, though might not be

the first best solution, may occur anyway as a result of strategic interaction. For

example, Flam (1994) demonstrates that the equilibrium outcome of a trade
policy (VER) in a customs union is the VER that allows FDI. In this model,
which has Japan producing cars under VER agreement to supply two members
of the EC, FDI is the result of uncoordinated policies of the two competing EC
members. VER alone benefits the car producing EC member, and hurts the
non-producing EC member, however FDI reverse these effects. Motta (1992)
analyses the interactions between a home firm’s entry decisions and a foreign
firm’s direct investment decision (export v FDI), and finds that tariff-jumping
FDI can be welfare improving if no local firms would have entered the market
under the free trade."” Since it is possible that the equilibrium outcomes could
be trade policies that induce foreign direct investment, then it might be more
useful to broaden our analysis to include the comparison of tariffs and quotas

that induce DFI.

3.4 Tariff v Quota when firms can invest abroad

In this section we use a simple model to analyse the nature of tariff and
quota policies when 1t is open to DFI. However we leave the question of the

optimal trade policies open. This is because the solutions for optimal trade

" However, similar to Smith (1987) and Campa et al (1998), a tariff has no definite impact on

the choice of the foreign firm between export and FDI. High tariff may lead to less FDI when a
home firm’s entry decision is taken into account.
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policies depend on how we define the welfare functions. DFI has potential
welfare benefits to the domestic country, and these benefits (employment,
technology transfer, or tax revenue) could outweigh the loss of tariff revenue or

the loss of quota licence revenue. Moreover in our main analysis we consider

the case of heterogeneous foreign firms. Unlike the above case of identical

foreign firms, there would be a certain range of trade policies that induce some
but not all foreign firms to take DFI production. It would be interesting to
closely examine this range of tariff and quota policies.

Here we use a model of international Cournot model similar to the one in
the previous section (3.3) but with a different assumption about foreign firms.
In particular, we consider a case of two heterogeneous foreign firms. We
assume that a foreign firm /* is more efficient than a foreign firm 2*. We

maintain all other assumptions, which include a linear demand curve

(D= A- p), nidentical home firms, constant marginal costs, no new entry, and

no transport cost. We can then replicate some results from the previous section.
The equilibrium free trade price ( p"), and outputs are now given by

r_A+nc+c +c;

p — , h=p -c; h=p -c (16)

where c; is a constant marginal cost of a foreign firm i, and ¢; <c;.

The domestic government has two trade policy options, a tariff or a quota.
For a foreign firm, DFI production is possible. The DFI production represents
an Increase in output but it is not an increase in the number of firms. As in

section 3.3 we assume that there is no set up cost for the DFI production, but
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the marginal cost of DFI production is higher than the marginal cost of

producing from the original plants in the foreign country. The marginal cost of

DFI production for each foreign firm is given by yc;, with y >1. Unlike the

previous section (3.3), the cost of DFI production for each (foreign) firm 1s

now different. The marginal cost of DFI production is lower for a more

efficient foreign firm (since ye; <yc,).

3.4.1 Tanff

Again suppose that the home country imposes a specific tanff of ¢ on
foreign imports. This specific tariff acts as a unit cost increase on goods

produced in the foreign country. Each foreign firm has two methods of

supplying the domestic market, the export option or the DFI option. For each

foreign firm, the cost of the export option is ¢; —¢, while the cost of the DFI

option is yc;. Similar to condition (8) in the section 3.3, cost minimisation and

constant marginal cost imply that a foreign firm i will switch from the export

option to the DFI option 1f

t>(y 1) (17"
The above condition is a simple comparison of costs between the two options.
When a foreign firm switches to the DFI option it no longer pays a tanff (¢),

but its marginal cost increases by (y-1)c;. Therefore it would be more

profitable to switch to the DFI option if the marginal cost increase is smaller

than the saving from not paying the tariff. We can then derive the pattern of

'* Again this condition can also be derived independently by comparing the profits from the
two options.



90

home market entry decisions by the two foreign firms and the equilibrium

prices for any tariff rate. The results can be illustrated by the following

diagram.
P
pl
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P
’
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Figure 3a

In the above diagram we show the relationship between tariff rate and

domestic price. The kinked schedule p shows us the projected tariff-induced

price if the DFI production were not possible. In such case, the equilibrium

price is given by

: dp 2
with —= >0 18)"°
dt n+3 (18)

"> If DFI production were not possible, profits maximization would yield h = p—c and

h; =p— C: — t. And by substituting these optimal outputs into the demand function we get
5 A+nc+c, +c,+2t F, 2
n+ 3 Y
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However in this case there would also be a certain range of tariff that prohibits
foreign firm(s) from exporting to the home market, if a tanff is set very high,
There would be a prohibitive tariff 172, which prevents firm 2* from exporting,
and a prohibitive tariff ¢”', which prevents both foreign firms from exporting.'®
The kinks at #7? and "' represent the withdrawal of firm 2*’s production and

the withdrawal of both foreign firms’ production, respectively.

If DFI production is possible, the relevant equilibrium prices are

represented by the kinked schedule p. To rule out trivial outcomes where DFL

production would never occur, we shall assume that the switchover tarfts are
less than the prohibitive tariffs. In general we observed that the equilibrium

prices when DFI is possible are no higher than the no-DFI equilibrium prices,

and p is lower than p once a foreign firm start DFI production.

If t<¢, where t' =(y—=1)c,, then both foreign firms choose the export

. 2t

+ CIf s>t
n+3

option and the equilibrium price 1s given by p=p

where t* =(y —1)c;, then it is more profitable for firm 7* (but not firm 2*) to

switch to the DFI option. The equilibrium price in this tariff range is given by

16 Prohil?itive tariffs imply that the optimal solution for a foreign firm’s output would yield a
non-positive outcome. Then a tariff that makes firm 2*’s optimal output equal to zero is

P2 n + 3 > .
"= _— h,. A tariff that makes firm /* ‘s optimal output equal to zero, when the less
efficient foreign firm (2*) has already produced nothing, is tHl = T ? k; —-C-l:-?-. And
- n-+ n+

n+
(Pl _ P2 2

c.—c.1>0.
2]
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A —1e; +1t . dp' 1 17
preTDatt i o s 19
P=F n+3 d n+3 (19)

Unlike the identical foreign firms case, a tariff that induces some DFI

production in this model can still be used to limit foreign imports. But since
only firm 2* is now exporting to the domestic market, the (positive) effect of a

tariff on domestic price is smaller than the effect in the no-DFI case. More
interestingly, an increase in tariff is now helping to increase the optimal output

and consequently the profit of the more efficient foreign firm (firm I*).

If ¢t >¢2, then both foreign firms choose the DFI option. There would be
no import; all the goods are now produced inside the domestic country. The

equilibrium price is now given by

. & * A2
5= pf 4 =D te) .0 97, (20)'8
n+3 dt

Thus in this case, a small increase in tariff has no effect on domestic price, and
consequently on firms’ optimal output and profits.

It is also worth noting that the role of the prohibitive tariffs in the no-DFI
case and the role of the switchover tariffs are very different. The prohibitive
tariff prevents foreign firm(s) from exporting to the home country, and it

requires a smaller prohibitive tariff to prevent the less efficient foreign firm.

]

' With a foreign firm I* chooses the DFI option, its’ optimal output is §; = p ~7c, , where
.S; is firm I*’s DFI production. While other firms’ optimal outputs are as before, i.e.

H._ Al

h=p' —c and h,=p —c,—t. The equilibrium price is then given by

predrnctye et p G -De+t
n+3 n+3
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The switchover tariff, on the other hand, induces foreign firm(s) to abandon the
export option in favour of the DFI option. That is a foreign firm does not stop
supplying the domestic market (i.e. the switchover tariff simply makes a

foreign firm to change the location of production). And it requires a smaller

switchover tariff to induce the more efficient foreign firm to switch production
option.
We can now summarise foreign firms’ home market entry decisions, the

equilibrium prices, optimal outputs, and profits for any tariff rate as follows:

[T1]If t <¢, t' =(y-1)c;, both foreign firms choose the export option.

croq e Ce 2t dp 2
a) The equilibrium priceis p= p" + cand =—"—50.
) . P p=p n+3 dt n+3
b) Total imports are H=E’+E=h;+h;—2n+2t and _{i_]\_/_[_=_2n+2<0.
n+3 dt n+3
c) Total domestic outputs are H = nh =n[h + 2t ], and ar _ 2 > 0.
n+3 dt n+3

d) Profits are T =(p-c)*, @, =(p—c; ~t), and

dﬁ- "dp- dﬁ-' Y * d[—)
—=2h—=>0, —=2h'[-*--11<0.
dt dt dt ’[dt !

[T2] If t' >t>1?%, ¢ =(y-1c,, firm 1 chooses DFI, but firm 2 chooses

cxport.
-— * 1
a) The domestic price is p' = p© + (r=le, +¢ and a_ = 1 >0.
n+3 d n+3

'* In this case the optimal outputs for home firms and the two foreign firms are l; = f)z l 4

A g ~

and 5; =p* —yc;. The equilibrium price is then




N,

. v L . (n+2)t_(y_1)c; d .d_A_J_l.z—-n-'-z
b) Total imports are M' = h, = h, [—""‘"‘n +3 ] an At n+3

(n+2)(y —1)c; —¢

¢) Total DFI productionis ' =5 =4’ -] ] and
n+3
Q
i§_= 1 >0.
dt n+3
. 1 - (‘Y _I)C; + 1
d) Total domestic outputs are H =nh=n[h+ ———;—3—-—], and
n
3}
.Ei_l._.l_ — n > 0_
dt n+3

e) Profits are & =(p' —¢)?, 7, =(p' —=1¢})?, #; =(p' —c; —1)*, and

A . A1 ~ W A 1
an _, .‘EI£.>0, dr, =2§;£1_f.’_>0,

dt dt dt dt dt

diy . r.dp
—i=2h [—=1]1<O.
=1

[T3] If ¢ > ¢, both foreign firms choose DFI.

=Dier+e3) , g dp*

a) The domestic priceis p* =p” +

n+3 dt
b) Total DFI production is 82 =5 +5 = k" + h —[2 I ; (y=1)(c: +€2)]
n
52
and _‘!_‘S__ =().
dt

c) Total domestic outputs are H? =nh = nlh+ Q_ﬂ)_w] , and

n+3
dH*
dt
A a2 N2 Ae A2 a2 dn dn;
d) Profits are t =(p° —c)*, ©; =(p* —vc})?, and —a—=—&-—1-==0.
{ [

. =A+nC+YC;+'YC; ______pF+(Y"1)(C: "‘C;)_

n+3 n+3

94

<0.
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Before we move to the analysis of a quota policy, it is worth mentioning
the case of positive set up cost for DFI option. Suppose that a foreign firm i’
needs to pay a fixed cost of (F;, F;" < F,) for setting up a subsidiary plant. The
involvement of a fixed cost implies that we can no longer find the switch over
tariff by comparing the marginal costs of the two options. Here we need to

compare the profits from the two options. For firm I*, the DFI option yields
profit of 7, =(p' —yc;)' —F,, while the export option yields profit of
i, =(p—c, —t)°. Since a fixed cost does not affect the equilibrium outputs and

prices we can use the above results to derive the profits differential term
(1 =707);

ne _...__n+2
T n+3

[t=(y =D [P -ye))+(P—c; = D]-F (21a)

The above condition implies that at the original switchover tariff ¢' =(y ~1)¢;,

firm I* is no longer indifferent between the two options. This is because at this
tariff rate the export option yields higher profit than the DFI option (as

A%

n, =%, ==F <0). The new switchover tariff for firm /* requires that the

original profits differential when there is no fixed cost (the first term on the

right hand side of equation 21a) is big enough to cover the fixed cost F;'. For
firm 2*, it will compare the DFI profit of 7, =(p® —yc;)* and the export profit

of @, =(p' —c, —1t)". The differential in profits from the two options is given

[ =0 =D ~ve) + (B -3 - 0)- (21b)

Again the original switchover tariff #* = (y —1)c; can no longer induce firm 2*

to switch to the DFI option. Thus the presence of the positive fixed set up costs



