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Abstract

This paper reexamines the implication of the separation of ownership and management
based on a strategic export promotion policy under Cournot competition in a third-market
model. Without government intervention, both firms’ managerial delegations induce the
firms to act as though they were subsidized by the owners with a subdalyBrander-
Spencer. However, when the governments are involved, the strategic subsidy competition
between them strengthens both the owners’ subsidization incentives in the symmetric cost
conditions and results in the oversubsidization to the firms. Consequently, each exporting
country’s welfare worsens while world welfare improves.

Keywords: Strategic Trade Policy, Managerial Incentives, Cournot Competition

JEL Classification: C72, F13, L22

1 Introduction

Over 70 years ago, Berle and Means (1932) first argued that large corporations are character-
ized by the separation of ownership and management. They criticized that firms’ own profit-
maximization behavior is oversimplified in traditional economic and industrial organization the-
ories. Based on Berle and Means (1932)'s argument, Baumol (1958) suggested that firm man-
agers may have certain objectives other than pure profit maximization and assumed a sales max-
imization hypothesis. His work emphasized the behavioral theory of the firm, and a number
of economists examinedftierent managerial objectives to analyze firms’ optimal behavior (See
Simon (1964), Williamson (1964), etc.).

However, the above studies focused on the internal organization of the firm and regarded
the firm as a simple monopolist. When a greater number of firms compete in the market, each
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Waseda University Grant for Special Research Projects.
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firm’s managerial objectives are determined by taking into consideration the rival firms’ behav-
ior. A strategic managerial decision analysis in the oligopolistic market was first conducted by
Vickers (1985) and stylized by Fershtman and Judd (1987) and Sklivas (1987) (hereafter the FJS
model). They considered a two-stage model where, in the first stage, profit-maximizing owners
offer compensation schemes to their managers and in the next stage, managers compete in quan-
tities or prices under precommitted compensation schemes. The FJS model clarified managers’
nonprofit-maximizing behavior from the game-theoretical point of view, indicating that delegat-

ing a manager with distorted objective functiorfeats the strategic performance of the firms

and induces the firm to act as a Stackelberg-leader in the quantity (or price) competition.

The theory of a strategic trade policy also progressed remarkably in terms of the game-
theoretical approach in the 1980s. A representative model — Brander and Spencer (1985) (here-
after the BS model) — adopted a two-stage game and revealed that strategic export subsidization
may enhance the exporting country’s welfare; in the first stage, the governments determine the
specific subsidies, and in the consecutive stage, the firms compete in a Cournot fashion in the
third market! The rent-shifting &ect of the strategic subsidy, as shown in the BS model, can be
explained by the firms’ distorted objective functions as well. Government subsidization induces
the firms to maximize the subsidy-inclusive profits and win a Stackelberg-leader position in the
guantity competition, thus improving their own welfare.

Although Fershtman and Judd (1987) have pointed out the similarity between the BS and FJS
models, few studies have considered this view seriously. Recently, a number of papers analyzed
strategic managerial delegation involving international trade in a duopoly market. Das (1997)
applied an FJS-style delegation in both quantity and price settings to the standard strategic trade
policy models and reexamined the governments’ strategic trade policy. Miller and Pazgal (2005),
which is distinguished from the analyses in Brander and Spencer (1985) and Eaton and Gross-
man (1986), introduced the so-called — "Relative Performance” contract — a linear combination of
own profit and competitor’s profit. Collie (1997) examined the domestic government’s incentive
to delegate the trade policy to a policy-maker when two firms compete in the domestic market
and revealed that the domestic government should choose to delegate in order to improve both
countries’ welfares. However, the above research did not discuss the nature of the equivalent
strategic behavior between government trade policy and managerial delegation under oligopolis-
tic competition. In addition, they considered the two policies as independent instruments and did
not explore their totalféect on the behavior of the firms.

Our paper combines the BS model and FJS models and discusses their equivalence results.
Although Das (1997) has already investigated such a strategic export subsidy model coupled
with managerial delegation, our study is explicithffdrent from Das (1997). First, we focus
on the owner’s subsidization incentives by designing a managerial incentive contract. Although
Das (1997) has indicated that the owner’s delegation itself is a profit-shifting mechanism, he
did not clearly explain this mechanism. In our paper, we show the equivalence result that the
owner’s delegation behavior has the sarfiec as government subsidization on the own firm in
the duopoly market. Second, we discuss how government interveffifemsathe owner’s profit-
shifting performance. Das (1997) simply compared the magnitude of government subsidy in
equilibrium with the BS model and disregarded the role of the owner’s rent-shifting performance
in a strategic export subsidy competition. We clarify that each owner’s strategic subsidization
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incentive is strengthened with government intervention if their own subsidy-inclusive marginal
cost is lower than the rival firm’s marginal cost. Third, we examine the total subsidgte
summing up both government subsidization and owner’s delegation behavior. In symmetric cost
conditions, each exporting firm is over-subsidized in equilibrium and the Cournot competition
between the firms becomes more fierce. Each exporting country’s welfare worsens and world
welfare improves.

The remaining paper proceeds as follows. In section 2, we describe a three-stage government-
owner-manager game and examine tieas of both owners’ and governments’ subsidization
incentives. In section 3, we solve the model concentrating on the owners’ subsidization incen-
tives. In section 4, we discuss the equilibrium value of the contract terms dependent on the
marginal cost conditions. Section 5 summarizes a discussion on the extensions of this study and
the concluding remarks.

2 Model Setup

Following the framework of the BS model, we consider two exporting countries, each with a
firm producing a homogeneous product and selling it to a third country, an importing country.
Letqi(i = 1, 2) denote the output produced by firmrandQ = g, +q, the total output. Throughout

our paper, we assume a linear inverse demand function in the third market, as follows:

pP=PQ) =1-0d1-02.

Let ¢ denotes the marginal production cost of firmand s°, the unit production# export)
subsidy provided by countiys government. Firni’s profit function is given by

I = m(g, §°) = (P(Q) - ¢ + §°) g,

whereq = (q, g;) denotes the output profile.

Each exporting firm has one owner and one manager. Each owner designs an incentive con-
tract to compensate its manager, which is expressed as a linear combination of the firm’s profit
and revenue as in the FJS model:

M = m(a.8., §°) =B mi(q, ) + (1 - B)P(Q)q
=[P(Q) - sic - )] a. (1)

whereg; denotes the contract term of fimand is the weight on the firm’s profit in the contract.
If B = 1, (1) is simply firmi’s pure profit function.

Note thatM; does not represent a manager’s rewards in general. In fact, the manager is paid
A + B M; for some constantd; andB; with B; > 0. The owner mustféer his manager a contract
under which the participation constraint is satisfied, b+ BiM; = K such thatk equals the
manager’s reservation income or opportunity cost and is a corfsWithout loss of generality,
we normalizeK to 0, i.e.,A; + BiM; = 0.



We explore a three-stage government-owner-manager game as in Das (1997). In the first
stage, each exporting country’s government simultaneously determines the country-specific sub-
sidy rate to the own firm. In the second stage, given both the countries’ subsidy rates, each owner
delegates a manager and designs an incentive contract that is publicly observable. In the third
stage, each manager — being aware of his incentive scheme and that of the rival — decides the
production quantity to export to the third country competirig Cournot.

Considering the weighed-average combination of profit and sales in (1), the manager is able
to determine a more (or less) aggressive output, since unlike in the pure profit maximization case,
the manager faces the marginal cosp@€ — s°) in the incentive contract. We tergi(ci — s°)
as firmi’s managerial marginal cost. Each firm acts as though it were subsidized (or taxed) by an
amount equivalent to the costfidirence between the actual marginal epsind the managerial
marginal cosgi(c — §°). We define this cost flierence as total subsidy (or tax) of fiips': 3

s =c-Bc-9).

Total subsidy (or tax) can be divided into two parts. One is government suk3sidgt at
the first stage, which is the costfidirence between government intervention and noninterven-
tion behavior. The other is nonpecuniary subsidy caused by the owner’s manipulated incentive
contracts designed in the second stage, which is the dostatice between the owner’s delega-
tion and non-delegation behavior given a precommitted government subsidizateterm this
nonpecuniary subsidy asvner's subsidy (or tax) equivaleof firm i, 2 °

=5 - =1-8)c-).

Owner’s subsidy (or tax) equivaleappears to be a debatable concept since the owner cannot
subsidize (or tax) the firm itself. However, by manipulating an incentive contract, the owner can
divert the manager’s objective from strict profit maximization to attain the subsidization (or taxa-
tion) objective. Owing to the separation of ownership and management, the firm faces a marginal
cost that is reduced bsP (or increased by-s°) comparing to the pure profit-maximization be-
havior. Hence, the owner’s behavior of delegating a manager with contracBtésraquivalent
to subsidizing the firm with a unit production subsigf/(or taxing the firm with unit production
tax —sP).

In our paper, unlike Das (1997), we let each owner deciddd&isowner subsidy (or tax)
equivalents® instead of contract terrf; in the second stage. Given thgt is determined in
the first stagegO is @ monotonic function g8; if ¢; — 5{3 # 0.° Therefore, our owner’s subsidy
equivalent approach results in the same equilibrium values as those in the contract term approach
in Das (1997). We can rewrite (1) as follows:

M = M(,5) = [P(Q-c + 5] a. 2)

wheres" = s° + s°. We solve the game by backward induction from the third stage.



3 Model Solution

3.1 Output Stage Equilibrium

After observing each country’s government subsidy rate and each firm’s incentive contract, the
managers decide their optimal outputs under the precommitted contract in (2). Given that the
second-order condition (SOC) is satisffethe first-order condition (FOC) for maximizing (2)

with respect to its own output yields

_ om(a, s)
oq

whereMR; = P(Q) + g P'(Q) denotes the marginal revenue of firmGiven its rival’s output,

each firm’s manager ascertains the best response obtained by equating the marginal revenue with

the marginal cost net of total subsidy, i.MR = ¢ — s1T.
DefineR(qg;, ') as managei's reaction function:

0 =MR - (G - §), ®3)

- _ 1
R(a;,§) = argmaxm(q, §) = 5(1 - a; -6 + ).
; d_ef aR‘(q,-,gT) _ 1 . , . . . .
Thus,R, = 0 = 73 < 0 shows that each firm’s optimal output is a strategic substitute to
the other’s. Solving for each firm’s optimal output at the third-stage equilibrium yields

G = 311206~ §) + (¢ - S @

wheres' = (s', s7) represents the total subsidy profile. Note that each firm’s equilibrium output
depends on the total subsidies of both firmsf@entiating (4) withs® yields:
O (sT)  dar(sT oqi(s’)  oqi(sT 90 (ST
g (s) _ q.(T):g>o ’ s _ q’(T)=R3,q'(T)=—}<0- 5)
o s 3 0s° ds s 3
An increase in the domestic owner’s subsidy reduces the domestic marginal cost and induces

the domestic manager to act more aggressively under Cournot competition. Hence, the domestic
firm’s output increases and foreign firm’s output decreases as a strategic substitute.

3.2 Contract Stage Equilibrium

In the second stage, each firm’s owner decigfeim the incentive contract to maximize its own
profit. Since we assume that the cost of delegating a manager is zerd keBM; = 0,

the owner acts as a pure profit maximizer. Evaluating the equilibrium output in (4) yields the
following expression for each firm’s profit function:

7 (s2,8%) = mi (G(° + §%), Gj(s° + ), §°)

= sl1-2 - )+ (6 - ) - 3] [1- 266 - §) + 6 - )]



Given the SOC is satisfiétthe FOC for maximizing the profit function is given by
0 - on (P, s°) _ 0m 097 Or, oq;

= — +

oq; aq;
_ . . G D’ J
—(MR—C|+S)63|O+Q|P@- (6)
Using the comparative static results in (5) and noting ggéa& 0 yields

MR = ¢ - §° - GP'R) (7)

The above equation coincides with the FOC in the Stackelberg equilibrium under profit maxi-
mization when firm is a leader. Managerial delegation provides the own firm an opportunity to
act as a Stackelberg leader under Cournot quantity competition.

Substituting (7) into (3), we obtain the optimal owner’s subsidy (or tax) equivalent as below:

£ =qgPR, > 0. (8)

Sinces® is positive, we regard® as the owner’s subsidy equivalent of fiith

BS Subsidy Equivalence Result

Without government intervention, the nonintervention two-staged owner-manager model is the
FJS model. We find that the optimal owner’s subsidy equivalent in the FJS model is identical to
ala Brander-Spencer government subsidy, i.e.,

OFJ _ 1—3Ci +20j _ SB
5 b
where the superscriptsJ and B denote the equilibrium values in the FJS and BS models, re-

spectively.
The resulting equilibrium output and national welfare also yield the equivalence results.

2
Q) = 2(1-36 +26) = of ©)
|

2
W = %(1 — 3¢ +2¢))* = WP (10)

Proposition 1 In the absence of government intervention, strategic managerial delegation in-
duces each firm to act as though it were subsidized with an optimal government subsidy in the
BS model, i.e.,. ¥’ = s?and 7 = ¢B(i = 1, 2).

The above result also holds under a general demand function when each firm’s product is a
strategic substitute to that of the other. The BS and FJS models can be regarded as being sim-
ilar principal-agent models, in which agents play Nash against all others, and principals play
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Stackelberg against agents and Nash against all other principals. In the BS model, the govern-
ments’ precommitments to pay an export subsidy distort firms’ incentives to advance the own
national welfare. Similarly, in the FJS model, owners’ strategic managerial delegation also dis-
torts managers’ incentives to achieve higher profits. Note that the objective functions in both
the models are the same, i.e., since principals maximize the own firm’s subsidy-exclusive profit
functions and agents maximize the own firm’s subsidy-inclusive profit functions. Thus, under
the same duopolistic market performance, owner’s optimal subsidy equivalent in the FJS model
is equivalent to the government’s optimal subsidy in the BS model.

Equilibrium Owner’s Subsidy Equivalent

Denotey‘(s‘j), s°) as ownel’s reaction function to maximize its own profit:

¥'(s2,s%) = arg ngoami‘(so

1
,s°%) = Z(l_ 26 + ¢+ 257 — 87— ).

Although the properties of the above reaction function can be easily derived in the linear de-
mand function, we provide an intuitive explanation in view of (6). The first term in (6) represents
the marginal profit-loss through the excess competitidbece It shows that an increase in the
domestic firm’s production results in a further decrease in the marginal revenue as compared to
the subsidy-inclusive marginal cost in view of (3) and (8). Hence, the own output expansion
leads to a domestic profit loss. The second term in (6) represents the marginal profit gain through
the rent-shifting &ect, which shows that a decrease in the foreign firm’s output improves the
terms of trade and thus shifts the rent from the foreign firm to the domestic firm.

We depict owner’s reaction curve ag'y"(i = 1,2) in Figure 1. Each firm’s reaction curve is
downward sloping, which is given by

W) Pr(L.°)  9MR G (GP) 99,

= + —_—
PES 090 T 9 o oL o
og: oq;
- 6_q+8ﬂ < 0.
s S

In view of (6), an increase in the rival firm’s owner’s subsidy equivalent doesftesitdhe excess
competition €ect since the manager always equates its marginal revenue to the marginal cost
exclusive of the total subsidy. However, its terms of trade deteriorates due to an increase in
the rival firm’s output, and the rent-shiftingfect becomes weaker. Hence, each firm’s owner’s
subsidy equivalent is a strategic substitute to that of the rival. The above result also clarifies that
an increase in the rival country’s government subsidy shifts the reaction curve inward as below:

M(sP.8%)  9'(s].5°) <0
PE



Meanwhile, an increase in the own government’s subsidy shifts the reaction curve outward:

N(.s%)  Pri(L, L) (6MR ~ 1) o9, 9(aP) aq;
o T o oS

as  0s° 0s
aq; 0d;

St B Y}
as' s

An increase in the own government subsidy does ffecathe excess competitioffect. How-
ever, it strengthens the rent-shiftinfjext; this is because the rival firm’s output contracts further
and improves the terms of trade, thus shifting the reaction curve outward shown in Figure 1.
The intersection of the two reaction curves labelddn Figure 1 represents the optimal
owner’s subsidy equivalent of firirin the second-stage equilibriurgN(s®) which is given by

1-3(G - ) +2(c; - &)

ON/Gy) _
PU(E) = -

The comparative static results yield:

0N) 3, 0Ns) 2

== ~£<0
5<

o€ 5 ’ PES
An increase in the domestic government subsidy makes the domestic firm fliorenethan
the rival firm due to the reduction in marginal cost. Thus, the domestic owner has a stronger
subsidization incentive as indicated by de Meza (1986). Meanwhile, the rival firm becomes less
efficient and its owner’s subsidization incentive weakens. The resulting equilibrium is repre-
sented by Poin® in Figure 1.
Equilibrium Output Change

The resulting second-stage equilibrium output is given by
() = (NS + L NS + 7)) (1L =125 # 1) (11)

Differentiating firmi’s equilibrium outpug(s®) with respect tag” yields

oo _ oo g o ag 05"

SO T Ay o5 o8 | 98 oS

An increase in the domestic government subsitigas the domestic equilibrium output in three
ways: (1) it reduces the domestic marginal cost; (2) strengthens the domestic owner’s subsi-
dization incentive; and (3) weakens the foreign owner’s subsidization incentive. Since the three
effects work in the same direction, the overdlieet is reinforced, and the domestic firm acts
more aggressively than it does without government intervention.

(12)



Likewise, the foreign firm’s equilibrium output isfacted in the same three ways.
_oa _odp oqjos  oq; 05"
8§G ST 6s$ dsl 9s®
;oq asN
— < 0. (13)

_R“ag‘: a_TagG

Using (5), (12) and = 1 - R|R} > 0, we can rewrite foreign output change into two parts as
shown in (13). The first part represents the foreign firm’s output decrease as a strategic substitute
to the domestic output, and the second part represents the foreign firm’s excess output decrease
due to strategic managerial delegation competition between the owners. Note that the second
part does not hold true when the foreign owner does not compete to delegate a manager.

3.3 Subsidy Stage Equilibrium

Evaluating at the equilibrium output in (11), each country’s welfare function is expressed by the
product surplus less the subsidy payment.

Wi = wi(s%) = 7 (q(s%), (%), 8°) - %0 (s?)

25(1 3¢ + 2¢; — 2 — 2s°) (1 - 3ci + 2¢; + 35° - 257).

Given that the SOC is satisfiétiwe solve the FOC for welfare maximization as follows.

owi(s®)  am )  om0dl  joq)

T T wmaf Taaos T og
’ aq ’ qJ GaqlN
- —GPRIZL 4 P L — (14)
Rigs T AP e ~ 958
D’ qJ aSON aql
—q.P( 5 8§G -5 E (15)

where (7) and (13) were used. The parenthetical term in (15) represents the foreign firm’s excess
output decreases due to the strategic managerial delegation competition shown by the second part
in (13). This term times«P’) represents the price rise and times domestic owdprgpresents

the domestic marginal revenue increase caused by the improved terms of trade. Giggraany
small subsidy benefits the own country as shown by

8WI(SG) '/__TS?
'SGO q,P[éajaS1G > 0.

Lemma 1 When both exporting firms strategically delegate a manager, the governments of both
exporting countries’ governments have positive incentives to subsidize the own firms.
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Denotes®F as the equilibrium government's subsidy of countrgiven by

od; GS?N/aqiN  1-4g + 3

GE:5 P— —
5 “ os] o | osP 14

> 0. (16)

The positive value is assured by the duopolistic output in the equilibrium, i.e.,
3
af = q(s®) = 5(1-4c +3c) > 0. (17)

Since the firms are subsidized by the owners in the second-stage equilibrium, there may be a
doubt as to why the governments do not tax the firms to reduce welfare distortion in the first-
stage equilibrium. The seemingly paradoxical result suggests that only the rent-shifticiy e
induces a shift in each owner’s reaction curve shown in the previous subsection. Taxation in-
creases the marginal cost, owing to which domestic owner has less incentive to subsidize the
firm. The profit of the domestic firm decreases and the rent shifts to the foreign firms, thus dete-
riorating the domestic country’s welfare. Although each firm’s owner subsidizes the firm through
manipulating the separation of ownership and management, each country’s government still has
a positive incentive to subsidize the own firm to prevent rent outflow.

3.4 Intuition for Subsidy Incentives

In view of (16), it is shown that the optimal government subsidy is definitely lower than the
subsidya'la Brander-Spencer under the asymmetric cost conditiondli.e.,

B 1-4c + 3¢ _1—30i+20j

S TS T 5
_ 9- 22Ci + 13Cj
70
2(1- 3¢ + ZCJ') +4(1-4¢ + 3Cj) +3(1- Cj) 0
=— <
70 ’

where (9) and (17) were used.

Lemma 2 Strategic managerial delegation competition supresses both governments’ subsidiza-
tion incentives, i.e., & < s(i = 1,2).

The intuition behind this can be explained as below. In the absence of government intervention,
each owner manipulates the incentive scheme to grant the firm a subkid§rander-Spencer.
However, when the governments are involved, each country’s government subsidization strength-
ens the domestic owner’s subsidization incentive and weakens that of the foreign owner. The
guantity competition between the exporting firms becomes more fierce, which deteriorates the
terms of trade and worsens the welfare of the exporting countries. Therefore, each country’s
government has a weaker incentive to subsidize the own firm.
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The owner’s subsidy equivalent in equilibrium can be rewritten as:

3(1— 4c; + 3Cj)

OE _ ON/G) _
= PN = S

S

Comparing the owner’s subsidy equivalefit to the subsidyla Brander-Spences® yields

B 1-18¢ + 17Cj
-5 = .
70

Evidently, s°F > s? under the symmetric cost function. However, under the asymmetric cost
function, we find that

OE > B

S £5 = S =2G-Gj

Note that if the foreign firm is not aficient as the domestic firm, i.e;, < ¢j, s°F is always
larger thans? due to the positive value af"® shown in (16). Then, consider the case wherein
the foreign firm is moreféicient than the domestic firm, i.&;,> c;. The above condition can be
rewritten as follows:

ST2Y =  G-§°

é Cj.

It is shown that if the domestic firm’s subsidy-inclusive marginal cost is lower than the foreign
firm's marginal cost, the domestic owner’s subsidy equivalent in equilibrium is higher than the
subsidya’la Brander-Spencer and vice versa. The intuition can be shown by the result in de Meza
(1986). When the strategic government subsidization makes the domestic firmfficoeathan

the foreign firm, the domestic owner has a stronger subsidization incentive than it does without
government intervention.

Proposition 2 Each firm’s equilibrium owner’s subsidy equivalent is higher than the sulasidy
la Brander-Spencer if and only if its government-subsidy-inclusive marginal cost is lower than
the rival firm’s marginal cost.

Using (8), we can rewrite (14) as below.

AW (s® - gV oq)
V;;G):(—quRa—s) §G+q.P—§,

T aql aql

o o

Solving for total subsidy in the above equation, we obtain:

0=

+ q.P’

TE ﬁq, /aq, _ 2(1-4c +3c))

s~ =aP PRl =
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Comparing total subsidy with the subsidya Brander-Spencer yieltfs

25 = g é(ci - Cj).
Note that only if the domestic firm is not considerably leficent than the foreign firm does

s'E > s? hold. However, if we confine our analysis under the symmetric cost conditions, each
firm owner’s subsidy and total subsidy in equilibrium is higher than the sulzsidyBrander-
Spencer. In other words, strategic subsidy competition between the exporting countries strength-
ens both firms’ owner’s subsidization incentives and leads to oversubsidization to the firms.

Countryi’s welfare in equilibrium is given by:

=
<

3
WE = wi(s°F) = 25— 4+ 3c))%,

which is lower than the welfare in the BS model shown in (10) when the cost conditions are
symmetric, i.e. W= < W2, However, the third country is at an advantage due to an improve-

ment in the importing country’s terms of trade. Further, world welfare improves as well, i.e.,
Zi3=1 WE > Zi3=1 WE.

Proposition 3 Under strategic managerial delegation and export subsidy competition, each ex-
porting country’s welfare worsens in comparison to the BS model due to excess subsidization in
the symmetric cost conditions. However, the third country benefits from an improvement in the
terms of trade and world welfare improves.

3.5 Stackelberg Solution

Positive government subsidization in equilibrium also benefits the home firm with a Stackelberg-
leader advantage in the owners’ subsidy competition. To verify this result, we first show owner
i's Stackelberg-leader subsidy and owerStackelberg-follower subsidy as below.

_ : 1- 3¢ + 2c;
" = argmai (. /(). 0) = T 0
S
. 1-4c; + 3¢
" =Y 0) =

In Figure 1, Point. represents the Stackelberg equilibrium. Substituting the above values into (4)
yields the Stackelberg leader and follower’s output in the absence of government intervention:

1- 3¢ + 2¢; 1-4c; + 3¢
gt =g =—0— 7T =q§.T=—7— (18
On the other hand, if only countiysubsidizes its firm, its optimal subsidy rate is derived as
below:
1-3¢ + 2Cj

1 (19)

s = arg maw(s’, 0) =
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With countryi’s unilateral government subsidization, the total subsidies ofifaind j are equiv-
alent to the Stackelberg leader and follower owner’s subsidy, respectively, which are given by

1- 3¢ + 2c;
sTU — ON(SGU,O)-I- SGU — 3' ] — SOL’
1-4c, +3c
S'J_I'U — jON(SGU’O) — 61 1 — SOF'

— Figure 1 around here —

Since the equilibrium outputs are dependent on the total subsidies of both firms, the equilib-
rium outputs with unilateral government subsidy also yield equivalent results under the Stackel-
berg equilibrium:

@ =gE") =g ., o =q@E")=q".

Unilateral government subsidization makes the domestic firm achieve the Stackelberg-leader out-
put in determining the incentive contracts in the absence of government intervention, Therefore,
each country’s government has a positive incentive to subsidize its own exports.

4 Values ofg; in Equilibrium

The owner’s subsidy equivalent is definedsis= (1 - 8))(ci — s°). Sinces” is always positive
in view of (8), we obtain:
frsl &= c-g°20

Therefore, whethesF is larger or smaller than unity is dependent on the subsidy-inclusive
marginal cost. When government’s subsidy rate exceeds the firm's marginal cosg5.e.¢;,
the owner adds greater weight on the firm’s profit in the manager’s incentive contrag; ize.,
1. Oversubsidization by the government makes the firms compete more fiercely and leads to
overproduction. This lowers the market price and reduces the firm’s profit. Hence, the owner
should design a profit-oriented incentive contract to induce the firm to act less aggressively and
ease the competition between the firms. To the best of our knowledge, literatures on the FJS-style
managerial incentives always resulteg3jrin equilibrium being smaller than unity. Our paper
presents a counter example whgres possibly larger than unity if the government subsidizes
the own firm, outweighing its marginal cost. Note that;it= S°F, the firm’s profit is equivalent
to the revenue; thysF = 1.

Using the equilibrium value of°F in (16), it follows that

1-18c + 3Cj
14 '
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Thus, the values ¢fF are dependent on the marginal cost conditions as below.

1
BEE1 = CJ§—§+6C.

1 1
ﬁJ§1 — CJ§1—8+6C|

We summarize the above results into Figure 2. In view of (17), constrained in a duopolistic
market performance that both firms produce a strictly positive output at the equilibrium that
1-4¢+3c; >0, =12;j +#1i), the figure is divided into four parts that summarize all the
equilibrium values ofiF.

— Figure 2 around here —

5 Discussion and Concluding Remarks

This paper reexamines the strategic export subsidy competition with the separation of ownership
and management in a third market model. We explore the owners’ subsidization incentives in
designing a managerial incentive contract and reveal the total suliBdy en the firms’ perfor-
mance in the market. Although Das (1997) indicated that both the firms are subsidized with a
smaller government subsidy as compared to the case without delegation, we show a contradictory
fact that the firms are subsidized in a larger total subsidy in equilibrium. Under symmetric cost
conditions, the firms are over-subsidized and both the exporting countries’ welfare deteriorates.
The nature of strategic managerial delegation in the export subsidy competition lies in that it
intensifies the competition between the exporting firms and reduces the distortions in oligopoly
pricing, thus improving world welfare. This is the main point in our papéiedent from Das
(21997).

We further consider our study to be extended in the following three direttidtitst, the
same analytical approach can be applied in price competition. When two firms engage in price
competition, each firm's owner has the incentive to tax the firm equivalent to a government tax
ala Eaton-Grossman. When the governments are involved, each country’s government still has
an incentive to tax the firm. The strategic government tax competition strengthens both the
firms’ taxation incentives and the total taxation are larger than in the case without managerial
delegation. Thus, both the firms result in a higher equilibrium price. The exporting countries’
welfare improves and world welfare deteriorates.

Recently, many papers attempt to endogenize the owners’ managerial hiring decisions. Basu
(1995) discussed that a Stackelberg equilibrium may be realized in the framework of the FJS
model. White (2001) examined a mixed oligopoly with one public firm and a number of private
firms. Constantine, Evangelos, and Emmanuel (2006) endogenizes the owner’s choice between
the two types of managerial incentive contracts: Profit-Revenues contract (introduced in the
FJS model) and Relative-Performance contracts (introduced in Miller and Pazgal (2001, 2002)).
The above study showed that prisoner’s dilemma that result in the FJS model may not occur if
the firm is able to arrive at the managerial delegation decision. However, while applying the

14



endogenization in our model and letting the firm decide whether or not to delegate a manager in
the first stage, we find that both the firms’ owners have no incentive to delegate a manager and a
Pareto-éicient result is realized.

This paper examined the three stage game in which the governments move as Stackelberg
leaders to the firms. We find that the results are largely dependent on the order of the moves. If
we let the firms move first in the first stage and the governments subsequently, the total subsidy in
equilibrium is a subsidg [a Brander-Spencer. This is because the governments always determine
the optimal subsidy rates to maximize the total subsidy exclusive profit of the national firm.
Irrelevant of firm owner’s subsidization in the first stage, the governments always decide the
total subsidy rate ta la Brander-Spencer subsidy. Bearing in mind this subsidization behavior,
the firm owners greatly tax the firms to induce higher government subsidy. The analysis that the
owners move as leaders against governments is somewheltiand is left for future research.
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Notes

1Eaton and Grossman (1986) reported that strategic export taxation is optimal when the firms compete in a
Bertrand fashion with zero conjectural variations.

2See Chapter 14 in Basu (1993).

3If ST < 0, the firm is taxed in total.

4with government subsidy commitment at the first stage, the marginal agst $ without managerial delega-
tion and (1- B)(c; — §) with managerial delegation. We define itéfdrence as owner’s subsidy (tax) equivalent.

We regards® as the owner’s subsidy equivalensft > 0 or the owner’s tax equivalent§ < 0.

We will discuss the case whesg = ¢; in section 4.

’It is easily verified that:

o*m(a.§) _

-2<0.
o?

8The SOC can be derived as follows:

P FEE) 4
@2 @2 9

°In price competitions® is always negative and we regard it as the owner’s tax equivalent of f{Bee the
author’s working paper).
0again, the SOC is easily verified:

(92Wi(SG) _ _%
@2 25

Das (1997) does not show this result explicitly.
21t is given by

< 0.

STE— B _ 3 - 19 + 16c;
35
_ 3(1-4c + 3Cj) -7(c - Cj)
- 35
6

1
= g [516 - é(ci - Cj)} .

13See details provided in the author’s working paper.
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Figure 1: Government Subsidization and Stackelberg Equilibrium in the Contract Stage
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Figure 2: Values of; in Equilibrium
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