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Abstract 

This paper introduces corporate social responsibility (CSR) into a traditional 
mixed oligopoly to examine effects of firms’ CSR activities on privatization of 
a public firm. Private CSR firms take both profits and consumer surplus into 
consideration. It is shown that the optimal degree of privatization (nationali-
zation) decreases (increases) with an increase in the percentage of consumer 
surplus taken into account by the CSR firms. In other words, the government 
should hold more shares in the partially privatized firm when the private 
firms are CSR rather than pure profit-maximizing ones. Furthermore, we find 
that it is socially optimal that the CSR firms partly (not totally) consider con-
sumers’ benefits. 
 

Keywords 

Partial Privatization, Corporate Social Responsibility, Mixed Oligopoly 

 

1. Introduction 

One of the issues analyzed by literature on mixed oligopoly is the decision by 
governments on whether to partially privatize their public firms. This literature 
on mixed oligopoly usually assumes that private shareholders maximize their 
own profits, which neglects the Corporate Social Responsibility (CSR). However, 
articles on firms’ CSR activities have become increasingly popular in recent years 
(see, e. g., Gathak and Besley [1]; Siegel and Vitalino [2]; Baron [3]; Benabou and 
Tirole [4]; Kopel and Brand [5]; Kitzmueller and Shimshack [6]; Chang et al. [7]; 
Schmitz and Schrader [8]; Crifo and Forfet [9]; Lambertini et al. [10]). In this 
paper, we make an attempt to introduce an aspect of CSR into mixed oligopoly, 
wherein private firms interact with public firms, to examine the impacts of 
firms’ CSR behaviors on privatization policies of a government.  

Recently, much literature has developed, which examines strategic interaction 
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between public and private firms. De Fraja and Delbono [11] analyze whether to 
privatize publicly-owned firms in a mixed oligopoly, in which public sharehold-
ers pursue maximization of social welfare while private shareholders maximize 
their own profits. One of their findings is that in a Cournot game the existence 
of a public firm may improve the social welfare because the public firms produce 
more, which leads to an increase in the market total output and a decrease in the 
market price. However, De Fraja and Delbono [11] only consider the case in 
which a public firm is owned completely by a government; thus, they ignore the 
possibility of a firm owned partially by a government. Fershtman [12] considers 
this possibility and analyzes the situation of a firm owned jointly by the private 
and public sectors. He shows that a partly nationalized firm might realize higher 
profits than its private, profit-maximizing competitor. Matsumura [13] also 
considers the possibility of partial privatization and finds that neither full natio-
nalization nor full privatization is optimal. The government should own a part of 
(not all) shares of the privatized firm. Like Matsumura [13] points out that a 
government may be able to indirectly control the activities of the privatized firm 
by controlling the proportion of its shares held by the government. Thus, it is 
important that how many shares the government should hold in the privatized 
firm. Other existing studies on mixed oligopoly offer useful insight to under-
stand a variety of issues related to partial privatization (see, e.g., Lee and Hwang 
[14]; Chang [15]; Chao and Yu [16]; Han [17]; Jain and Pal [18]; Ou et al. [19]). 
However, the issue of partial privatization with firms’ CSR behaviors has re-
ceived litter attention so far. The present paper introduces firms’ CSR activities 
into Matsumura [13] to demonstrate the effects of firms’ CSR behaviors on the 
optimal degree of privatization (nationalization). When a private firm is a CSR 
one, its objective is no longer pure profit-maximization. Such as Goering [20] 
and Wang et al. [21], a CSR firm considers not only its own profit but also con-
sumer benefits, which is obviously different from the traditional mixed oligopo-
ly. In this case, is partial privatization still optimal? Can the optimal degree of 
privatization be changed? Our analysis shows that the optimal degree of privati-
zation decreases with the firms’ CSR activities.  

The remainder of this paper is organized as follows. Section 2 presents the 
model and describes the methodology of the analysis. Outcomes are derived in 
Section 3 and Section 4 concludes the paper. 

2. Model 

We consider an oligopoly market with a homogeneous good, served by n private 
firms and a semi-public firm that jointly owned by the public and private sectors. 
The semi-public firm is indexed by firm 0 and a private firm is indexed by firm i 
( 1, ,= i n ). All firms have identical technologies and the cost function of a firm 
is ( ) 2 2= +C q F q , where F denotes fixed costs. We assume 0=F  with no 
loss of generality, since entry decisions are not considered. The inverse market 
demand is given by = −p a Q , where p denotes the market price, a is a positive 
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parameter and Q represents total output produced by all firms. 0 1== +∑n
iiQ q q , 

where 0q  expresses the output of firm 0 and iq  ( 1, ,= i n ) is the output of 
firm i. Thus, the profit of firm 0 is ( ) 2

0 0 0 2π = − −a Q q q , and the profit of firm 
i is 

( ) 2 2π = − −i i ia Q q q .                       (1) 

Following Goering [20], we define firm i’s objective function as 
π α= +i iV CS ,                          (2) 

where CS denotes consumer surplus and [ ]0,1α ∈  is the percentage of the 
consumer surplus (indicates the weight of social responsibility in the objective 
function of each private firm). If the entire captured by firm i’s stakeholders 

1α =  and, conversely, if none is captured 0α = . From = −p a Q , we obtain 
2 2=CS Q . 

Like many other articles on partial privatization, we define the objective func-
tion of firm 0 as the weight average of goals of both the private investors and the 
government 

( ) ( )0 0 1θ π α θ= + + −V CS W ,                   (3) 

where [ ]0,1θ ∈  is the share associated with the private investors. θ  and 
(1 θ− ) can be interpreted as the shares controlled by private investors and the 
government. 0θ =  means that firm 0 is a complete public firm and it max-
imizes the social welfare while 1θ =  means that firm 0 is a complete private 
firm with CSR. Here, the social welfare comprises the consumer surplus and the 
producer surplus. As usual, the producer surplus is the profits of all firms. Thus, 
the social welfare function can be expressed as 

0 1π π
=

= + +∑n
iiW CS .                      (4) 

We consider a two-stage game. In stage 1, the government maximizes Equa-
tion (4) to determines the degree of privatization, θ . In stage 2, the firms ob-
serve θ  and then simultaneously and independently choose their output levels. 
Firm i maximizes Equation (2) and firm 0 maximizes Equation (3). To obtain 
the sub-game perfect Nash equilibrium, we solve the game by standard back-
ward induction method. 

3. Equilibrium and Outcomes 

Given α , θ  and 0q , the objective function of firm i is maximized at 

( ) ( )0 0 2iq a q q n nα α= − + + − ,                  (5) 

which is the reaction of firm i. Similarly, we induce the reaction function of firm 
0 

( ) ( )0 2i iq a nq n qαθ θ αθ= − + + − .                (6) 

Solving Equation (5) and Equation (6) simultaneously, we obtain the 
second-stage equilibrium outcomes as follows: 

( )0 2q a n nα αθ= − + ∆ , ( )1iq a α θ αθ= + + − ∆ ,           (7) 
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( )2Q a n nθ= + + ∆ , ( ) ( )2 2 1 1p nθ α α θ= + − − + ∆   ,       (8) 

where ( )( )1 2 4n nα θ θ∆ = − + + + . Differentiation of Equation (7) and Equa-
tion (8) with respect to α  yields the following: 

( )( ) ( )2 2 2
0 1 1 2 2 1 4α θ θ θ θ θ ∂ ∂ = + − + + − + ∆ q a n n ,       (9) 

( ) 22 2 0α θ∂ ∂ = + + ∆ >iq a n n ,                (10) 

( )( ) 22 2 0α θ θ θ∂ ∂ = + + + + ∆ >Q a n n n n ,            (11) 

( )( )2 22 1 4 0α θ θ ∂ ∂ = − + + + ∆ < p a n n .            (12) 

From the above expressions, we see that with an increase in α , the outputs of 
the private firms and the total market output increase whereas the market price 
decreases. 0 0α∂ ∂ >q  if 1θ = , 0 0α∂ ∂ <q  if 0θ = . Comparative statics 
results with respect to θ  yield 

( ) ( ) ( )2 2 2
0 2 1 1 4 2 1θ α α α α α ∂ ∂ = − − − + − − ∆ q a n n ,     (13) 

( )( ) 22 1 1θ α α α∂ ∂ = − − − ∆iq a n .               (14) 

Lemma 1. Privatization increases the output of firm 0 whereas it decreases the 
output of firm i if ( )1 1nα > + . 

In order to interpret the effect of privatization on the firms’ outputs, we depict 
individually the reaction curves of firm 0 and firm i when α  is sufficiently 
small and large in Figure 1 and Figure 2 according to Equation (5) and Equa-
tion (6). In Figure 1 and Figure 2, ( )0 iR R  and ( )0′ ′iR R  are the reaction curves 
of firm 0 (firm i). As θ  increases, the reaction curve of firm 0 shifts from 0R  
to 0′R  and the reaction curve of firm i shifts from iR  to ′iR . From Figure 1 
and Figure 2, we observe that the output of firm 0 declines while the output of 
firm i raise with an increase of θ  when α  is sufficiently small. On the con-
trary, the output of firm 0 increases and the output of firm i decreases with an 
increase of θ . 

 

 
Figure 1. α  is sufficiently small. 
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Figure 2. α  is sufficiently large. 

 
Lemma 1 indicates that the effect of privatization is different from that in the 

model of traditional mixed oligopoly derived in Matsumura [13], which show 
that privatization always decreases the output of the public firm and increases 
the output of the private firms. 

Differentiation of Q and p with respect to θ  yields 

( ) 24 1θ α α∂ ∂ = + − ∆Q a n ,                  (15) 

( ) 24 1θ α α∂ ∂ = − − ∆p a n .                  (16) 

Lemma 2. Privatization increases the total market output whereas it decreases 
the market price if ( )1 1α > +n . 

The intuition behind Lemma 2 is obvious. When α  is sufficiently large, the 
benefits of consumers are paid much attention by the private firms, which re-
sults in an increase in the market total outputs and a decrease in the market 
price. 

Using Equation (7) and Equation (8), we get the profits of each firm and con-
sumer surplus as follows: 

( ) ( ) ( )2 2
0 2 4 1 1 3 2 1 2a n nπ θ α α θ α θ= + − − + − − ∆       ,       (17) 

( ) ( )( ) ( )2 21 1 3 2 1 3 2i a nπ α θ αθ θ α α θ= + + − + − − + ∆   ,      (18) 

( )22 22 2CS a n nθ= + + ∆ .                    (19) 

Comparative statics results show that an increase in α  increases the con-
sumer surplus but its effect on each firm’s profit is ambiguous, the profits of 
firms either rise or fall depending on the values α , θ  and n (the exact expres-
sions presented in the Appendix). Similarly, we find that the effect of privatiza-
tion on the profits of the firms and the consumer surplus are ambiguous. 

Substitution of Equations (17)-(19) into (4) yields the following 

( )( ) ( ) ( ) ( ) ( ){ }2 2 2 21 1 2 1 2 5 8 3 2 4 3 2θ α α θ α α α θ αθ= + + − − + − + − − + + + + + ∆  W a n n n n n n n n n (20) 
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The following proposition can be derived from Equation (20). 
Proposition 1. The optimal degree of privatization (nationalization) decreases 

(increases) with an increase in α . 
Proof: 
The differentiation of W with respect to θ  yields 

( ) ( )( )22 32 1 1 1 4θ α α α θ θ∂ ∂ = − − − − − + ∆  W a n n .       (21) 

Let 0θ∂ ∂ =W , we get the optimal degree of privatization: 

( ) ( )1 1 4θ α α∗ = − − +  n n .                   (22) 

The derivative of θ ∗  with respect to α  is 

( )24 4 0θ α α∗∂ ∂ = − − + <n n n .                 (23) 

The intuition behind proposition 1 is as follows. The sum of the consumer 
surplus and the producer surplus is biggest at the optimal degree of privatization 
(nationalization). With an increase in α , the consumer surplus increases but 
the market price declines, which leads to the profits of the firms (producer sur-
plus) fall. To avoid too much decrease in producer surplus, the government re-
duces (raises) the degree of privatization (nationalization). 

The differentiation of W with respect to α  yields 

( )( )( )2 2 2 32 1 2 2W a n n n n nα α α θ θ θ∂ ∂ = − − + + + + ∆ .      (24) 

Let 0α∂ ∂ =W , we obtain the optimal α∗ : 

( )1 1α∗ = +n .                         (25) 

The derivative of α∗  with respect to n is 

( )21 1n nα∗∂ ∂ = − + .                      (26) 

We summary the above results in Proposition 2. 
Proposition 2. The optimal α∗  is in an interval ( )0,1  and the optimal α∗  

decreases with an increase in the number of firms. 
Proposition 2 indicates that it is not socially optimal that the private firms do 

not take the consumers’ benefits into account at all. Meanwhile, it is not socially 
optimal that the private firms consider too much the consumers’ benefits. The 
private firms produce too small when they seek the maximization of their own 
profits ( 0α = ) whereas the private firms produce too much when the private 
firms completely take consumers’ benefits into the objective functions ( 1α = ). 
Thus, 0 1α< <  is optimal. Furthermore, the optimal α∗  falls as the number 
of firms increases because the total market output rises with the increase in the 
number of the firms. 

4. Concluding Remarks 

The conventional economic literature adopts the profit-maximization hypothe-
sis in the analysis of the behavior of private firms and overlooks firms’ CSR ac-
tivities. The present paper extends mixed oligopoly to considering an aspect of 
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corporate social responsibility (CSR) into firms’ objective function. In our model, 
the private firms with CSR activities interact with the partially privatized firm. 
Following Goering [20], the CSR firms are assumed to maximize the weighted 
sum of profit and consumer surplus. Meanwhile, a partially privatized firm cares 
about both its own profits and social welfare, which is widely adopted in the li-
terature on mixed oligopoly (see Matsumura [13]). Our finding is interesting 
and shows that the government should hold more shares in the partially priva-
tized firm with the private firms’ CSR activities.  

One possible extension of the paper would be investigating an international 
market with a foreign firm. How would a foreign form with a CSR motive affect 
privatization policies? Extending our formulation to concerning a foreign com-
petitor is a further subject for future research. 
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Appendix 

( ) ( )( ) ( ) ( )2 2 2 2 3
0 2 1 3 1 2 1 2 2 4 4 1π α θ α θ θ θ θ αθ αθ θ θ αθ ∂ ∂ = + + + − − + − − + − − + ∆ a n n n n  

( ) ( )( ) ( ) ( )( )2 2 32 2 1 1 2 1 2 1 1 3π α θ θ θ α θ θ θ θ αθ α ∂ ∂ = + + + − − + − − + + − + ∆ i a n n n  

( )( )22 32 2 0α θ θ θ∂ ∂ = + + + + ∆ >CS a n n n n  

( ) ( ) ( ) ( )2 2 3
0 4 1 1 1 5 2 1π θ α α αθ α α θ αθ θ θ αθ ∂ ∂ = − − − − − + − + − + ∆ a n n n n  

( ) ( )( ) ( ) ( )2 2 32 1 1 1 4 3 1i a n n n nπ θ α α α θ α θ θ θ ∂ ∂ = − − + + − + + + + ∆   

( )( )2 34 1 2CS a n n nθ α α θ∂ ∂ = + − + + ∆  
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