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1. Introduction 

 

The subsidy policy for exporting firms is a cornerstone of the public 

intervention in the productive sectors. While its effectiveness to gain an 

advantage is undeniable when rival countries do nothing, if the other 

countries use a subsidy policy as well, the well-known outcome is that 

both exporter countries would be better off if neither used that policy. 

This finding originates from Brander and Spencer (1985), according to 

which it is always convenient for countries which export in a third-

country market under oligopolistic quantity competition to subsidize 

exports unilaterally. However, such a policy interventions performed by 

both countries are welfare inferior when compared to the case of free 

trade. In terms of the game-theoretic approach, this means that the game 

played by governments has the structure of the prisoner's dilemma.1 A 

key point, beyond pointing out the pro and cons of such a policy, consists 

of identifying the types and characteristics of industries to be targeted 

with the subsidy policy instrument.2  

An important stylized fact, especially with regard to oligopolistic 

industries, is the widespread presence of passive participation of one firm 

in other firms. The simplest and most common ownership structure in a 

duopoly context is that with only one passive (i.e. non-controlling) 

participation shareholding in the rival firm. 

                                                 
1 The literature originated from the early works by Brander and Spencer (e.g. 

Brander, 1981; Brander and Spencer, 1984, 1985, 1988; Spencer and Brander, 1983), 

particularly the “strategic trade policy” approach. The subsequent intense debate is 

surveyed, e.g., by Krugman (1986), Grossman and Richardson (1986), Helpman and 

Krugman (1989) and Brander (1995). 
2 As noted by Spencer (1986, 70-71), “the identification of these characteristics is a 

preliminary step toward translating theory into practical policy proposals”.  
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Many papers have investigated the theoretical effects of such a type of 

passive cross-ownership in terms of several topics within the Industrial 

Organization literature, such as that regarding managerial incentives 

(Macho-Stadler and Verdier, 1991), Cournot oligopoly (Farrell and 

Shapiro, 1990), tacit collusion (Reitman, 1994), Japanese automobile 

industry (Ono et al., 2004), asymmetric costs (Gilo et al., 2006, 2008), 

incentives for cost-saving technologies (Barcena-Ruiz and Oilazola, 2007), 

privatization in a mixed duopoly (Pal, 2010), equity transfer to strategic 

partners (Osano, 2011), product differentiation and profitability (Fanti, 

2013), welfare effects in the presence of unionization or asymmetric costs 

(Fanti, 2014, 2015), among others. 

Studies on specific industries characterized by the presence of cross-

ownership have been conducted by Alley (1997) (automobile industry), 

Parker and Roller (1997) (telecommunications), Amundsen and Bergman 

(2002) (energy industry), Trivieri (2007) and Bank of Italy (2008)  

(banking sector) and Morck and Nakamura (1999) on Japanese firms 

(which seem to be significantly “cross-ownership oriented” in most 

industries).  

On the other hand, most applications of strategic trade policy have been 

developed, extending the basic frame of Brander and Spencer (1985).3 The 

first important extension is due to Eaton and Grossman (1986) which 

studied the issue of strategic subsidies under Bertrand competition, 

where outputs are typically strategic complements, showing that an 

incentive to tax rather than to subsidize exports raises, which in turn 

                                                 
3 In the words of Spencer and Brander (2008), "strategic trade policy has been 

analyzed in a wide range of contexts and is robust to a range of generalizations. These 

extensions include consideration of the effects of unionization of the industry, dynamic 

effects on investment and R&D, vertical integration and trade in intermediate and 

final goods, and extension to general equilibrium." 
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implies that, under Bertrand, the strategic policy needed to capture more 

of the profit is a commitment to a higher price (rather than to a larger 

quantity).  

Among the subsequent extensions, most studies have dealt with trade 

policy in the presence either of unions and different pay systems or 

incentive schemes with the delegation of different types of choices. With 

regard to the former, we mention the following: 1) Brander and Spencer 

(1988), which have shown that, with unionized exporting firms, the 

optimal subsidy is likely to be higher than in the absence of unions, 

because greater intervention is required to facilitate the exporting firm to 

gain strategic advantage in the product market, given that profits are also 

shared by workers; 2) Das (1996), who studied the effect of trade policy on 

effort and welfare when workers are offered incentive-pay schemes such 

as piece-rate pay or a profit sharing scheme in the context of a small 

import-competing industry and moral hazard, showing that such effects 

depend upon the degree of mobility of workers as well as the type of 

incentive pay; 3) Bandyopadhyay and Bandyopadhyay (2001), which 

presented an efficient bargaining model and analyzed the welfare effects 

of unionization when rival exporting governments employ strategic export 

policy; and 4) Fanti and Buccella (forthcoming), which investigated the 

choice of the bargaining agenda between duopolistic firms and unions and 

the welfare effects in an open economy with strategic trade policy.  

With regard to the latter, 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. In the field of the 

managerial delegation literature, relevant contributions are as follows. 

Das (1997) investigated how optimal trade policy may be designed in light 

of the changes in managerial incentive contracts. Furthermore, Colonques 
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(1997), by adopting sales delegation specification, showed that strategic 

trade policy under delegation results in lower levels of the trade policy 

instruments. Miller and Pazgal (2005), by introducing the so-called 

”Relative Performance” contract – a linear combination of own profit and 

competitor’s profit – in the analyses of Brander and Spencer (1985) and 

Eaton-Grossman (1986), discussed the effects of traditional strategic trade 

policies. Wang et al. (2008, a,b) assessed the influence upon optimal trade 

policy of the introduction of i) managers' bargaining process in the Das 

(1997) model, showing that this leads to a decrease in the export subsidy 

and optimal tariff; ii) market share delegation, showing that different 

forms of delegation coupled with asymmetric costs will imply different 

degrees of government intervention. Wei (2010), revisiting the Das (1997) 

model, showed the equivalence between the strategic behavior between 

government trade policy and managerial delegation under oligopolistic 

competition.  

To the best of our knowledge, despite this vast collection of theoretical and 

empirical literature, little attention has been paid so far to the effects of a 

passive participation of one firm in the rival on the trade policy choices in 

an export-rivalry context, although the theme of the ownership is 

acknowledged as crucial in the "strategic trade policy approach".4 

Therefore, it is natural to ask if an industry characterised by the presence 

of such a type of cross-ownership could be a good (or a bad) candidate to 

be targeted with subsidy policies. To produce an answer, we investigate 

whether and how the presence of cross-ownership alters the outcomes of 

the standard game in which governments set subsidies for their own 

exporter firms.  

                                                 
4 Again, in the words of Spencer and Brander (2008), "Most applications of strategic 

trade policy assume that firms differ by ownership as well as country of location".  
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In doing so, we propose a three-stage game with the following timing. At 

the pre-play stage, governments decide whether to intervene. In the first 

stage, the exporting countries decide on the optimal subsidy (tax) to 

maximize their own welfare, which is given by the profits of the exporter 

firm minus (plus) the subsidy spending (tax revenue).   

Finally, in the second stage, the firms simultaneously and independently 

choose their output. This is determined according to the assumption that 

the firms choose output levels following the policy decisions that are made 

by their respective governments. We solve the game by applying the 

backward induction method to obtain a Sub-game Perfect Nash 

Equilibrium (SPNE).  

It is shown that the presence of passive cross-ownership brings dramatic 

changes with respect to, on the one hand, the choice of the policy 

instrument, and on the other hand, the typology of equilibrium as well as 

its efficiency properties. In particular, with regard to the emergence of the 

endogenous equilibrium, we show that the presence of cross-ownership 

may be responsible for a shift from the activist regime for both countries 

(as in the traditional model) to a mixed regime in which only the 

government of the participating firm intervenes, while that of the 

participated firm abstains from intervention. 

It is worth observing that the "game-theoretic" context of this paper is the 

necessary methodological approach for disclosing in depth the effects that 

are not straightforward of an apparently small change in the ownership 

structure in the industry, because the "application of basic game theory is 

a feature of strategic trade policy that distinguishes it from much of the 

previous work in international economics" (Spencer and Brander, 2008).  

The remainder of the paper is organized as follows. Section 2 develops the 

model of strategic trade policy in the presence of cross-ownership. Section 
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3 analyses the governments’ policy selection. Finally, Section 4 provides a 

conclusion. 

 

 

2. The model with strategic trade policy. 

 

Following the approach of the Brander-Spencer (1985) model, we consider 

two exporting countries, each with a firm. Both firms (1 and 2) produce 

homogeneous goods, which are sold to a third country (i.e. an importing 

country) and compete between them on quantity (i.e. a duopolistic 

Cournot market). Moreover, there are two shareholders, A and B, with 

shareholder A entirely owning firm 1 and having the minority of (or, at 

the limit, equal) shares of firm 2, and thus shareholder B has control of 

firm 2.  We denote by b (0 b 0.5) the fraction of shares that shareholder 

A has in firm 2.5 Shareholders are assumed to maximise their total profit, 

which means that the objective function of shareholder A is  

21  bA          (1) 

while the objective function of shareholder B is  

2)1(  bB  ,        (2) 

The two firms face the same constant marginal cost, c. The governments 

of countries 1 and 2 provide specific export subsidies, 
i

s , to their 

producers. Therefore, firm i ’s cost function is linear and described by: 

  iiii qscqC )(  .        (3) 

We assume the standard linear inverse demand function  

                                                 
5 The usual assumption that the one who owns the majority of the shares acquires the 

right to “manage” the firm’s choices implies that, in the present model, b0.5. 

However, in principle, it would be possible even to postulate that the major 

shareholder “delegates” the firm's choices to the minor shareholder if this were more 

convenient for both shareholders. This case is left for further research. 
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ji qqap           (4) 

where 
i

p  denotes price, 
i

q  and 
j

q  are the output levels of the two firms. 

Therefore, profits of firm i can be written as  

iiii qscpq )(  ,  i=1, 2    (5) 

From (1), (2) and (5), under profit-maximization, firms' best-reply 

functions are given by 

   
2

)1( 12
21

sbqc a
 )  (qq


  ,      (6) 

   
2

21
12

sqc a
 )  (qq


       (7) 

The best-reply functions are downward sloping; that is, under the Cournot 

assumption, the product market game is played in strategic substitutes. 

By solving the system (6)-(7), we obtain output and profits as a function of 

subsidy policies for firms 1 and 2, respectively: 

   
 

)3(

2)1()1)(
),( 12

211
b

sbs bc(a
ssq




     (8)  

    
 

)3(

2
),( 21

212
b

ssc a
ssq




      (9)  

  
 2 1 2 1

1 1 2 2

)(1 ) (1 ) 2 ( (1 ) (2 ) )
( , )

(3 )

(a c b  s b s c a b s b s
s s

b


         



           (10)  

    
 

2

1 2

2 1 2 2

2
( , )

(3 )

a c s s
s s

b


  



           (11)  

The social welfare (SW) expressions of the two countries are given by: 

        1 1 1ASW s q  , 2 2 2BSW s q            (12)     

Each government maximises social welfare6 with respect to its subsidy 

rate for a given subsidy rate of the other government and the following 

reaction functions in subsidy rates are obtained: 

 

                                                 
6 The expressions for SWi (si,sj)  are too long and are omitted here for brevity. 



9 

 

   
)2(2

)1()1)((
)( 2

21
b

bsbca
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 .    (13) 

   
)1(4

)31)((
)( 1

12
b

bsca
ss




 .     (14) 

Solving the system (13)-(14), the subsidy rates at equilibrium are given by 

    
5

)(
1

ca
s


       (15) 

    
)1(5

)31)((
2

b

bca
s




 .     (16) 

By exploiting (15) and (16) and recalling  (8)-(12), after the usual algebra, 

the equilibrium values of output, profit and social welfare can be derived. 

Such equilibrium outcomes under trade policy (upper script S) are 

resumed, together with those of the case of free trade (FT)7, in Table 1.  

 

 

3. The strategic game played by national governments. 

 

Now, at the pre-play stage, we develop the game between the two 

governments. Each of them may decide whether to subsidize production. 

To determine the sub-perfect Nash equilibrium (SPNE) of this game, we 

have to evaluate the governments’ pay-offs in the mixed case, in which 

one subsidizes while the other one allows free trade. 

 We develop the cases in which Government 1 (resp. Government 2) 

subsidises, while Government 2 (resp. Government 1) does not intervene; 

that is s2=0 (resp. s1=0). Standard calculations based on the conveniently 

modified eqs. (8)-(12) and the maximization by Government 1 (resp. 

Government 2) of its social welfare leads to the following subsidy rate for 

firm 1 (resp. firm 2): 

                                                 
7 The equilibrium outcomes under free trade are easily obtained by setting s1=s2=0  in 

(8)-(12). 
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Tab. 1. Outcomes under the different trade configurations 

 

 

)2(2

))(1(
01

2 b

cab
s

s






             (17)  

)1(4

))(31(
02

1 b

cab
s
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.     (18) 

By substituting backwards (17) (and s2=0) (resp. (18) and s1=0) in (12)-

(15), we obtain quantities and social welfares of countries 1 and 2 and 

report the data in Table 1. 

An analytical inspection of the values related to the subsidies under the 

different trade configurations leads to the following Lemma. 

     

 

 

quantity subsidy social welfare 
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trade policy 
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Lemma 1. While Government 1 always sets a subsidy, Government 2 sets 

a subsidy (resp. a tax) when the share of cross-ownership is lower (resp. 

larger) than one-third in both cases of common or unilateral trade policy.  

 

Proof: by simple observation of Eqs. (15)-(18). 

 

The intuition behind Lemma 1 is straightforward. Since the Cournot 

competition on the product market is in strategic substitutes, the effect of 

firm 1’s “internalization” that the two firms compete in the product 

market is such that firm 1 is less aggressive in terms of quantity. Thus, 

the effect of the increase of the participation of firm 1 in firm 2 results in 

an increase of the production of the latter and in a reduction of that of the 

former. Therefore, from the point of view of country 2’s social welfare, firm 

2 is relatively "overproducing" because of cross-ownership (with the 

corresponding larger fiscal burden for financing subsidies) so that, when 

the share of cross-ownership is sufficiently high – implying that also firm 

2's output is relatively large – it becomes optimal to tax (as opposed to 

subsidized) output.  

Therefore, we can represent the countries’ benefits of the different policy 

regimes through their pay-offs summarized in the pay-off matrix reported 

in Table 2. Each government has two strategies: to be interventionist 

(subsidize, S) or to adopt a non-interventionist stance (free trade, FT). As 

usual, the first element in each entry represents the payoff to country 1, 

while the second element represent the payoff to country 2. Along the top, 

Government 2’s strategies are listed, and along the left are Government 

1’s strategies. Along these lines, social welfares are reported in detail in 

Table 2.  
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Tab. 2. Social Welfare matrix 

 

Now we are in a position, first, to solve for the sub-perfect Nash 

equilibrium (SPNE) of the game represented in Tab. 2, and second, to 

investigate the efficiency properties of the emerged SPNE. Let us define 

the following six differentials:8 
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/
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Result 1. In an export-rivalry model with an unilateral passive 

participation, 1) when the share of participation is lower than one third, 

the choice to subsidy is the dominant strategy for both governments, that 

is, S/S is the SPNE; 2) when the share of participation is larger than one 

                                                 
8 As is well known, through the analysis of the first four differentials, we may obtain 

any possible Nash equilibrium of the game.  

 

   Country2         

 

Country  1 

FT S 

FT 

2

2
,

2

2

2
,

1

)3(

))(1(

,
)3(

)(

b

cab
SW

b

ca
SW

FTFT

FTFT











 

)1(8

)(

,
)1(16

))(183(

2
,

2

2

22
,

1

b

ca
SW

b

cabb
SW

SFT

SFT











 

S 

2

2
,

2

2
,

1

)2(4

))(1(

,
)2(4

)(

b

cab
SW

b

ca
SW

FTS

FTS











 

)1(25

)(2

,
)1(25

)163()(2

2
,

2

2

22
,

1

b

ca
SW

b

bbca
SW

SS

SS











 



13 

 

third, a mixed regime, in which only the government of the participating 

firm intervenes, while that of the participated firm abstains from 

intervening, endogenously emerges, that is S/FT is the SPNE. 

 

Proof: since   
 

0
)3)(2(4

))(1(
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2

1,1 
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 b
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, then 

result 1 follows. 

 

Result 2.  Country 1 is better off in the S/S equilibrium than under 

FT/FT, provided that the share of cross-ownership is sufficiently high but 

not too high, that is when 333.0186.0  b , and is better off in the mixed 

S/FT equilibrium than both under S/S and FT/FT.  Country 2 is better 

off in the mixed S/FT equilibrium (that is when 333.0b ) than under S/S 

(but not better than under FT/FT). 

 

 Proof: since 186.00
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))(74641246(
22
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cabbbb
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0
)3)(1(25

))(71227(
2

22
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bb

cabb
, 02,1   and 0

/

2

/

2 
FTFTFTS

SWSW , then result 2 

follows. 

 

4. Conclusions 

 

This paper has carried out an investigation of the traditional subject of 

strategic trade policy choices, taking into account the widely observed 

phenomenon in the real world of firms detaining passive participations in 
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rival companies. We have analyzed how cross-ownership changes the 

outcomes of the standard game in which governments set subsidies for 

their exporters. We have shown that passive cross-ownership remarkably 

alters the choice of the policy instrument, the typology of equilibrium and 

its efficiency properties. In fact, although firms compete à la Cournot, the 

government of the participated firm can find optimal to tax export if the 

share of cross-ownership is adequately large. Moreover, when the cross-

ownership share is sufficiently large (at least one third), the governments’ 

game equilibrium shifts from an activist regime for both countries to a 

mixed regime in which only the government of the participating firm 

adopts a strategic trade policy, while that of the participated firm remains 

neutral. In addition, even in the case of the traditional common activist 

regime equilibrium, the classical prisoner's dilemma situation disappears, 

provided that cross-ownership share is at least about one fifth, because 

subsidization becomes optimal for the government of the participating 

firm. Finally, in the presence of the mixed equilibrium, subsidization 

becomes optimal (resp. inefficient) for the government of the participated 

firm (resp. the government of the participating firm). 

Future research is definitely recommended to check the robustness of the 

present findings under a more extended game framework in which firms 

compete à la Bertrand in the presence of differentiated products or a 

framework considering managerial firms, network industries, R&D 

investments, and the presence of unionized labor force.  
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