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Abstract 
This paper studies the endogenous choice of managerial incentives in a mixed duopoly where a 
public firm competes with a foreign private firm. The foreign firm is partly owned by domestic in-
vestors and the firm’s owners have the option to hire a manager. We focus on a new incentive 
scheme of public firm’s managers that is a linear combination of social welfare and sales revenue. 
In equilibrium we find that when the weight attached to the foreign firm’s profits in social welfare 
is high enough, only the public firm hires a manager. This is in contrast with the classical sales 
delegation contract used in existing literature. 
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1. Introduction 
In most countries, many industries are characterized by the simultaneous presence of public firm and foreign 
private firm (energy, airlines, tobacco, …). There are numerous papers that analyze the interaction between pub-
lic and private firms. However, most of these papers suppose that the private firm is either totally owned by do-
mestic investors (De Fraja et Delbono [1]; Matsumura [2]; Ohori [3]), either totally owned by foreign investors 
(Fjell and Pal [4]). In this paper, we consider the intermediate situations between the cases of full domestic 
ownership of the private firm and full foreign ownership of the private firm. In these situations, a proportion of 
the profits of the foreign private firm are transferred out of the public firm’s home country. Thus, it is worth-
while to examine the presence of partial foreign ownership firm because the welfare does not include the whole 
foreign private profits. 
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Furthermore, in this paper, we focus a mixed duopoly with incentive contracts for managers. The literature on 
strategic delegation, which started with Fershtman and Judd [5], and Sklivas [6], supposes that the owners of 
private firms provide a delegation contract for their managers, which is a linear combination of profits and sales 
(the so-called FJS contracts). Previous studies on strategic delegation in mixed oligopoly suppose that both the 
public and private firms provide managers a FJS contract (Barros [7]; White [8]; Fernandez-Ruiz [9]). In this 
paper, we focus on the situation wherein the public firm incentive scheme takes into account the social welfare. 
So the public firm’s owner offers its manager an incentive contract that is a linear combination of social welfare 
and the public firm’s sales revenue, and the private firm’s owners provide managers a FJS contract. In this con-
text, we pose the following question: How does the weight attached to the foreign firm’s profits in social welfare 
affect the endogenous decision of hiring managers? 

As for studies with motivation similar to ours, we have Fernandez-Ruiz [9] who considers the impact of 
weight attached to the foreign firm’s profits in a mixed duopoly with delegation. However, Fernandez-Ruiz [9] 
considers a sale delegation contract (FJS contract) for both the public and private firms. 

We show that the decision to hire managers depends on the weight associated to the foreign firm’s profit in 
social welfare. If this weight is low enough, both the public firm and the foreign private firm hire managers. If 
this weight is high enough, only the public firm hires managers. This last result is in contrast with that obtained 
when owners provide to their managers a FJS contract, where only the foreign private firm hires managers in 
equilibrium (Fernandez-Ruiz [9]). Moreover, we find that social welfare increases if firms hire managers. 

2. The Model 
We consider a mixed duopoly model with one state-owned public firm (denoted by 0) and one foreign private 
firm (denoted by 1). The foreign private firm is jointly owned by domestic and foreign shareholders. The inverse 
demand function is given by: 1p Q= − , where Q is the total output of the good ( )0 1Q q q= + . We assume that  

both firms have identical technology represented by the quadratic cost function ( ) 21
2i iC q q= . The owners of  

firm 1 aim to maximize the firm’s profits. Firm i’s profit is denoted by: 

( )21    0,1 .
2i i ipq q iπ = − =                                   (1) 

The public firm’s owners aim to maximize social welfare, defined as the sum of the consumer surplus, the 
profits of the public firm, and a proportion [ ]0,1γ ∈  of the profits of the foreign private firm (Fernandez-Ruiz 
[3]). 

2

0 12
QW π γπ= + +                                      (2) 

If 0γ = , firm 1’s profits are excluded from social welfare and if 1γ = , the whole firm 1’s profits are in-
cluded in social welfare. 

Furthermore, our paper focuses on the managerial aspect of the firms. Owners of firm i can hire a manager to 
make his firm’s production decisions. Private firm’s owners offer their manager an incentive contract that is a 
linear combination of profit and sales revenue (FJS contract): 

( )1 1 1 1 11M pqλ π λ= + −                                    (3) 

where 1λ  is the incentive parameter that the owners of private firm choose to maximize their profit. 
The public firm’s owners offer its manager an incentive contract that is a linear combination of welfare (W) 

and sales revenue: 

( )0 0 0 01M W pqλ λ= + −                                    (4) 

where 0λ  is the incentive parameter that the owners of public firm choose to maximize their objective. Note 
that if 1iλ = , manager of firm i’s behavior coincides with owner i’s objective. 

The game that we consider in this paper runs as follows. In the first stage, the owners of the firms decide 
whether or not to hire a manager. In the second stage, if they have hired a manager, each owner sets the corres-
ponding managerial incentives parameter iλ . In the final and third stage, managers compete a là Cournot. We 
adopt a subgame perfect Nash equilibrium and thus, the game is solved backwards. 
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3. Results 
We start the game by solving the third and second stage. 

3.1. Manager’s Competition and Optimal Incentive Schemes 
Given that the owner of each firm may hire a manager or not, there are four possible cases: both firms hire 
managers (denoted by superscript DD), neither firm hires a manager (denoted by superscript NN), only the for-
eign private firm hires a manager (denoted by superscript ND) and only the public firm hires a manager (de-
noted by superscript DN). 

3.1.1. Both Firms Hire Managers (DD) 
In this case, there is a manager at each firm. In the third stage, the public firm’s manager and the foreign private 
firm’s manager choose the output that maximizes respectively (4) and (3). Solving these problems, we obtain: 

0 1 0
0 1

0 1 0 0 1 0

2 1 1, .
4 3 4 3

q q
λ λ γλ
λ λ γλ λ λ γλ

+ − +
= =

+ − + + − +
 

At stage two, the owners of the foreign private firm and the owners of public firm choose simultaneously 1λ  
and 0λ  that maximizes respectively (1) and (2). We obtain: 

2 2

0 1
3 7 5 71 , 1 1

1 4
DD DDγ γ γ

λ λ
γ

− + + − +
= − = − <

−
 

( )
( ) ( )

( )
( )

2 2

0 12 2 2

3 1 7 3 7 11, ,
4 7 2 7 4 7

DD DD DDq q Q
γ γ γ γ

γ γ γ γ γ γ

− − + + + − −
= = =

+ − + − + −
 

( ) ( )

( ) ( )
( )( )

( )
22

0 1 22 2 2

3 2 7 73 7 3 63 1 1, , .
16 82 7 7 8 7 7

DD DD DDW
γ γ γγ γ γ γ

π π
γ γ γ γ γ γ γ

− + − ++ + − + −
= = =

− + + + − − +
 

In equilibrium, we observe that the owners of the foreign private firm always encourage their manager to 
produce more than a profit maximizer firm ( )1 1DDλ < . The public manager’s incentive parameter is less than 
one, and may be negative if the weight attached to the foreign firm’s profits is high enough ( )0.75γ > . More-
over, when γ increases, both incentive parameters 0

DDλ  and 1
DDλ  decrease. 

3.1.2. Neither Firm Hires a Manager (ND) 
In the third stage, the public and foreign private firms choose simultaneously their outputs to maximize their ob-
jective functions, given respectively by (2) and (1). Solving these problems, we obtain: 

0 1
3 1 4, ,
6 6 6

NN NN NNq q Qγ γ
γ γ γ

− −
= = =

− − −
 

( )( )
( ) ( ) ( )0 12 2 2

1 3 3 19 3, ,  .
2 6 2 6 2 6

NN NN NNW
γ γ γπ π

γ γ γ

+ − −
= = =

− − −
 

3.1.3. Only the Foreign Private Firm Hires a Manager (ND) 
In the third stage, the manager of the foreign private firm and the owner of the public firm choose their firm’s 
output in order to maximize their objective function given respectively by (3) and (2). Solving these problems, 
we obtain: 

1
0 1

1 1

2 1, .
2 4 2 4

q qλ γ
λ γ λ γ
− +

= =
− + − +

 

At the second stage, the owners of the foreign private firm choose λ1 that maximizes (1). This results in: 
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( ) ( ) ( )1 0 1
1 3(2 ) 1 8 31 1,  , ,  
2 4 3 2 3 4 3

ND ND ND NDq q Qγ γλ γ
γ γ γ

− −
= − < = = =

− − −
 

( )( )
( ) ( ) ( )

2

0 12 2

3 2 2 1 18 38, ,  .
8 332 3 16 3

ND ND NDW
γ γ γ γπ π

γγ γ

− + − + +
= = =

−− −
 

3.1.4. Only the Public Firm Hires a Manager (DN) 
In the third stage, the manager of the public firm and the owners of the foreign private choose their firm’s output 
in order to maximize their objective function given respectively by (4) and (1). Solving these problems, we ob-
tain: 

0 0
0 1

0 0 0 0

2 1, .
5 5

q q
λ γλ
λ γλ λ γλ
− +

= =
− + − +

 

At the second stage, the owner of the public firm chooses λ0 that maximizes (3). We obtain: 

( )0 0 1
1 8 3 3 11 31 , , ,

3 1 17 3 17 3 17 3
DN DN DN DNq q Qγ γλ

γ γ γ γ
− −

= − = = =
− − − −

 

( )( )
( ) ( ) ( )0 12 2

3 4 8 3 27 9, , .
2 17 32 3 17 2 3 17

DN DN DNW
γ γ

π π
γγ γ

+ −
= = =

−− −
 

3.2. Owners’ Decisions How to Whether or Not Hire a Manager 
In the first stage of the game, the owner of each firm decides whether or not to hire managers. The solution is 
given in the following proposition. 

Proposition 1. In equilibrium, 
• both the public firm and the foreign private firm hire a manager, if *γ γ≤ ; 
• only the public firm hires a manager, if *γ γ> . 

* 0.889γ =  

Proof: See Appendix 1. 
The above result shows that in equilibrium the decision to hire managers depends on the weight attached to 

the foreign firm’s profits (γ). In fact, it is a dominant strategy for the public firm to hire a manager  
( ),  DD ND DN NNW W W W> > . Independently of whether the private firm hires a manager or not, the public firm 
hires a manager because the decrease in the consumer surplus has a lower effect on welfare than the increase in 
the domestic producer surplus. When the public firm hires a manager, the foreign private firm does not hire a 
manager if the weight attached to his profits is high enough *γ γ> . When *γ γ≤  the private firm profit’s is 
higher if it hires a manager. 

This result is in contrast with that obtained by Fernandez-Ruiz [9]. Fernandez-Ruiz [9] supposes that both, 
foreign and public firms assign a FJS managerial contract to their manager. He shows that in equilibrium, if the 
weight attached to the foreign firm’s profits is high enough, only the private firm hires a manager. The differ-
ence in results between our paper and Fernandez-Ruiz [9] is mainly explained by the form of managerial con-
tracts. Assigning a FJS contract for the public manager provide no strategic advantage for public firm, because 
the maximization of a linear combination of profits and revenues is qualitatively different from welfare max-
imization. While with a new managerial contract for the public firm that we purpose, the public firm’s manager 
can see consumer surplus and a part of the foreign private firm profit. Therefore, this new managerial contract 
provides a strategic advantage for the public firm. 

Next, we compare the equilibrium social welfare values with a situation in which neither firm hires a manag-
er. 

Proposition 2. In equilibrium, delegation always increases social welfare. 
Proof: See Appendix 2. 
This proposition shows that in a mixed duopoly equilibrium, social welfare increases when 1) only the public 

firm hires a manager, and 2) both firms hire managers. In fact, in both cases, the delegation leads to a decrease 
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of public firm’s output and an increase in private firm’s output. Social welfare increases because the loss in 
consumer surplus is offset by the increase of domestic producer surplus. Note that when both firms hire manag-
ers, delegation may increase consumer surplus for 0.516γ > . 

4. Conclusion 
This paper investigates the endogenous decision to hire manager when a public firm competes with a private 
firm who is partly owned by foreign investors. We supposed that the classical sales delegation contract is em-
ployed in the private firm whereas the incentive scheme of public firm’s manager takes into account the social 
goals of public authority. In equilibrium we have found that when the weight attached to the foreign firm’s prof-
its in social welfare is high enough, only the public firm hires a manager. This result is in contrast with that ob-
tained when both firms (the public and foreign private) provide a sales delegation contract to their managers. 
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Appendix 
Appendix 1: Proof of Proposition 1 (Figure A1 and Figure A2) 
• When the private firm does not hire a manager, the public firm hires a manager  

( )( )2

1 0.
2 17 3 6

DN NNW W
γ γ

− = >
− −

 

• When the private firm hires a manager, the public firm does not hire a manager 

( ) ( )
( ) ( )

2 3 2 2 3

2 2 2

3 6 2 12 2 7 2 3 27 1401 0.
16 3 2 2 7 7

DD NDW W
γ γ γ γ γ γ γ γ

γ γ γ γ

+ + − − + − + + − −
− = >

− − + +
 

So hiring manager is a dominant strategy for the public firm. 
• When the public firm hires a manager, the private firm: 
o hires a manager if *γ γ≤ . 
o does not hire a manager if *γ γ> . 
 

 
Figure A1. DD NDW W− .                                                          

 

 
Figure A2. 1 1

DD DNπ π− .                                                                       
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Figure A3. DD NNW W− .                                                                       

 

 
Figure A4. DN NNW W− .                                                              

 
with * 0.8895246γ =  

( )
( ) ( )

2

1 1 2 2

3 3 2 108 7 2891 .
8 3 17 7

DD DN γ γ γ
π π

γ γ γ

+ − + +
− =

− + −  

Appendix 2: Proof of Proposition 2 (Figure A3 and Figure A4) 

( ) ( )
( ) ( )

2 3 2 3 2

2 2 2

37 3 2 108 44 3 2 108 7 2801 0
8 6 2 2 7 7

DD NNW W
γ γ γ γ γ γ γ γ

γ γ γ γ

− − + − + + − + + −
− = >

− − + +
 

( ) ( )2
1 0

2 17 3 6
DN NNW W

γ γ
− = >

− −
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