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Abstract: - This paper presents an analysis of the relationship between the privatization of a state-controlled
firm and government preferences for tax revenue, by using a mixed Cournot model with domestic and foreign
firms. We assume that the government fixes a tax rate on the domestic production and a tariff for imported
goods. The state-controlled firm aims to maximize the sum of consumer and producer surplus; the
government’s objective function is a weighted sum between social welfare and tax revenue.
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1 Introduction

Studies on privatization policies have been
developed using mixed oligopoly theories.
Competition between public and private firms exists
in a range of industries like telecommunications,
electricity, natural gas, airlines industries, as well as
services including hospitals, banking and education.
Some authors studied mixed duopoly markets and
some others considered markets with more than two
firms.

DeFraja and Delbono [1] is one of the pioneering
papers on mixed oligopoly, where a welfare-
maximizing state-controlled firm (SCF) competes
with several profit-maximizing private firms. Fjell
and Pal [2] considered an international Cournot
model, in which a domestic SCF competes with
both domestic and foreign private firms, to study the
effects of an open door policy and foreign
acquisitions. Fjell and Heywood [3] studied these
fields under a Stackelberg model, in which a state-
controlled leader firm competes with both domestic
and foreign private follower firms. Pal and White
[4] adopt Fjell and Pal’s model to study the effects
of privatization and strategic policy taking the form
of domestic production subsidies and import tariffs.
Ferreira and Ferreira [5] studied, in both mixed and
privatized markets, the effects of environmental and
trade policies in an international duopoly serving
two countries, with pollution abatement. Ferreira
and Ferreira [6] analysed domestic and international
competitions with one public leader firm and one
follower private firm, producing complementary
goods and competing on prices. Ferreira and
Ferreira [7] studied the relationship between the
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privatization of a public firm and government
preferences for environmental tax revenue, in a
market with two firms competing a la Cournot.

Kato [8] used a mixed Cournot model to study
the relationship  between privatization and
government preferences for tax revenue. He
assumes that the government prefers tax revenue to
the social welfare, whereas the public firm only
cares about the social welfare. Ferreira and Ferreira
[9] did a similar analysis in a Stackelberg duopoly
model with the public firm as the leader.

Ferreira and Ferreira [10] also studied the
relationship between privatization and government
preferences for tax revenue, but by considering a
Cournot triopoly, instead of a Cournot duopoly.
Furthermore, the authors considered that firms
produce  differentiated goods, instead  of
homogenous goods. They showed that privatization
policies depend on the government preference for
the tax revenue and on the differentiation of the
goods.

Tomaru [11] investigated how decision-making
upon cost-reducing R&D investment by a domestic
public firm is affected by privatization and entry of
a foreign firm. The author showed that privatization
deteriorates domestic social welfare.

In this paper, we analyse the relationship
between the privatization of a state-controlled firm
and government preferences for tax revenue, by
using a mixed Cournot model with domestic and
foreign firms.

The paper is organized as follows. In Section 2,
we introduce and describe the model. Then, we
study the mixed market in Section 3 and the
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privatized market in Section 4. In Section 5, we
analyse the effects of privatization. Section 6
presents the results for the domestic competition,
and in Section 7 we compare some results in the
domestic model with the ones in the international
model. Section 8 concludes the paper.

2 Description of the model

We consider a triopoly model, with one state-
controlled firm (SCF) F,, one domestic private firm
F, and one foreign private firm F,. Assume that

firms produce a homogenous good and the market
inverse demand is given by*

p=1-Q,

where p is the price of the good and Q =Zi2:0qi ,
where g, is the quantity produced by firm F, is the
total production of all firms. All firms have the same
cost function, C(q;)=q//2, i=0,12. We also
assume that the government fixes a tax rate t on the
domestic production and a tariff 4 on the imported
goods. Thus, the firms F,’ profit functions 7, are
given by

As usual, social welfare W is defined as the sum of

consumer surplus CS and producer surplus
W=CS+r,+r,,

where

1
CS =E(q0 + ql)z :
The government’s payoff is given by
U=W+(1+a)R,
where R=t(q,+0, )+ x0, is the total tax revenue,

and « is the parameter that represents the weight of
the government preference for the tax revenue. We
consider « >0, which means that the government
puts a larger weight on R than on W.

Assumption. To assure that all the firms are active
in the market, we assume that « >1/3.

The game runs as follows:

1 . . . .
This demand function results from maximization of a
semi-linear utility function of a representative consumer.
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o In the first stage, the government fixes the
tax rate t and the import tariff s ;
¢ In the second stage, all firms simultaneously
decide their outputs.
To obtain a subgame perfect equilibrium, the game
will be solved by backward induction.

3 The mixed international triopoly

Starting from the last stage, the SCF solves the

optimization problem maxW , and the private firms
%

solve the optimization problems maxz,, with
Gi
i=12.
By solving the system

oW
6_%:1_2% -0,—0,-t=0
or,
a—qll=1—qo —30, -0, ~t=0,
orn
szl_qo _q1_3q2 -u=0

we find the optimal quantities g, and g, produced,
respectively, by the SCF and each private firm, as
function of tand :
_2-3t+u _2-3t+u _2+3t-5u
=% 4T 12
Therefore, the price of the good, also as function
of the tax rate and the import tariff, is given by

and q,

_2+3t+u
-—
Furthermore, firms’ profits are as follows:
(2-3t+p)
o
(2 -3t+ ,u)2
T =
96
and
(2+3t—5u)
Ty =——",
96
and social welfare is given by
3 (2 -3t+ y)z
18

Next proposition presents the comparative static
analysis.

PROPOSITION 1. Production of stated-controlled
firm and of private domestic firm decreases in tax
rate and increases in import tariff; production of the
private foreign firm increases in tax rate and
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decreases in import tariff. Price increases in both tax
rate and import tariff.

PROOF. The results follow from the following:

%z 1<0,%=—1<0 and %=1>0;
ot 2 ot
%:1>0,%:i>0anda&:_i O,
ou 6 ou 12 ou 12
ot 2 ou 6
Now, solving
u
ot
Y,
ou
gives
t"M :M and /JI'M zl_
6(3a +1) 2

REMARK 1. Since we are assuming « >1/3, the
optimal tax rate is positive.

By the above results, we can easily get the
subgame perfect equilibrium, as stated in the next
proposition.

PROPOSITION 2. The subgame perfect
equilibrium for the international mixed triopoly is as
follows:
q"“" o a+l q"“" _a+l
° 2Ba+l)’ " 4(Ba+l)’

30{ _1 |,M 30( + 2
-, Q .

12(3c +1) 3(3a +1)
The price clearing the market at equilibrium is:
_ ba+l

3(3a+1)’
SCF’s profit is given by

.M

7

1,M

(a+1)
8(3a +1)"
domestic private firm’s profit is

.M — 3((Z+1)2 .

b32(3a+1)
and foreign private firm’s profit is

M _ (30(—1)2

© 96(3a+1)’

1,M
T —
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Social welfare and government’s payoff are,

respectively, as follows:
2

(a+1)

M _ 3a? +5a +2
2(3a+1)°

Wl,M —
6(3a +1)

Next proposition states a static analysis.

PROPOSITION 3. In the mixed market, and with
respect to government preference for the tax
revenue, we have the following:

() Production of stated-controlled firm and
of domestic private firm decreases;

(i) production of the foreign private firm
increases;

(iii)  aggregate quantity in the market
decreases;

(iv) Price increases;

(V) The profits of both domestic public firm
and domestic private firm decrease;

(vi)  foreign private firm’s profit increases
(resp., decreases) for high (resp., low)
values of government preference for the
tax revenue;

(vii)  Social welfare decreases;

(viii) Government’s payoff increases (resp.,

decreases) for high (resp., low) values
of government preference for the tax
revenue.

PROOF. The results follow from the following:

9, 1 o, 1
= = <0 =<0,
da  (3a+1) da 2(3a+1)
%:;2>0'@:_;2<0,
Jda 2(3a+1) da  (3a+1)
a—p:;z>0;
da  (3a+1)
om, __ a+l on 3(a+1) <0
oa  2(3a+1)  da  8(3a+l)]
<0, se oc<1
or,  3a-1 ’ 3
- - ,
o 8(3a+1) |5 seaZ%
ow _2(a+1)<
oo (3a+1)
J2-1
@_9a2+6a—1 <0,sea< 3
- 2
O 6(3a+1) 6 o g2l
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4 The

triopoly
Now, suppose that the public firm is privatized. So,
all firms aim to maximize their own profits. First

privatized international

order conditions om, =0 give

q; =m,with i=01,
10
and
1+t-2u
2 5 '
Thus, we get
_2+2t+pu
5 1
3(2-3t+ )’ _
T, =(—+'U),With i=0,1,
200
3(1+t-2u)
Ty=—"T—""—
50
and
2-3t+ p)’
W :ﬂ_
20
Now, solving
Y _p
ot
Y _p
ou
gives
da -1

1,P 1P

2272 and
2(4a+1)

REMARK 2. Since we are assuming « >1/3, the
optimal tax rate is positive.

By the above results, we can easily get the
subgame perfect equilibrium, as stated in the next
proposition.

PROPOSITION 4. The subgame perfect
equilibrium for the international privatized triopoly
is as follows:

qI,P:qI,PZZ(a+1) qP = 4a -1
° % 5(4a+l)’ ? 10(4a+1)’
Q'F = La+7

10(4a +1)

The price clearing the market at equilibrium is:
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_ 28a+3
" 10(4a+1)
Domestic private firms’ profits are given by
e 6(a +1)2 _
b 25(4a+1)
and foreign private firm’s profit is
e (e’
200(4ex +1)°

1,P

Social welfare and government’s payoff are,
respectively, as follows:
W 4a+1) . _(a+)(12a+7)
5(4a +1)" 20(4a +1)

Next proposition states a static analysis.

PROPOSITION 5. In the privatized market, and
with respect to government preference for the tax
revenue, we have the following:

() Production of domestic private firms
decreases;
(i) production of the foreign private firm
increases;
(ili)  aggregate quantity in the market
decreases;
(iv) Price increases;
(V) The profits of both domestic public firm
and domestic private firm decrease;
(vi) foreign private firm’s profit increases;
(vii)  Social welfare decreases;
(viii)  Government’s payoff increases.
PROOF. The results follow from the following:
09" o _ 6 _
da  Oa  5(4a+l)
I.P 1,P
oq, _ 4 >0, oQ __ 8 _<0,
da  5(4a+1) da  5(4a+1)
I,P
> 8 > >0,
oa 5(4a +1)
87[(;") B airll'P B 36(0{ +1) <0
oa  da  25(4a+1)
om," 6(4a 1)

= 3 >
Jda 25(4a+1)
I,P
ow'" 24(a+1)3 0
5(4a +1)

oo
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ou'P 3(16052 +8a - 3)
= —>0.
oa 20(4a +1)

5 Effects of privatization

First, we compare the optimal tax and import tariff
before and after privatization, in order to investigate
the effect of privatization on these strategic policies.
From the results above, we conclude that
privatization decreases taxes (t"" >t'") and does
not affect the import tariff (u'"" =u'"").

Furthermore, under optimal production tax and
import tariff, privatization of a SCF worsens (resp.,
raises) social welfare, for low (resp., high) values of
the government preference for the tax revenue:

. 2+-/10
<0, ifa<
Wl,M _WI,P:(aJ’_l)(Saz_sa_s) @ 4
2 2

10(3cr +1)" (4a +1) S0 ifas 2+-/10

4

Since
U™ _y'e :12a3+230:2+10a—1 ,

60(3a +1)(4a +1)

we conclude that the government has an incentive to
privatize the SCF.

6 Domestic competition
Here, we suppose that all the firms F,, F, and F,
are domestic. In this case, the tax rate t is
applied to the production of the three firms.
Social welfare is given by

W =CS+rx,+nx +7,,
where

1
CS ZE(qo +q1+q2)2'
and the government’s payoff is given by
U=W+(1+a)R,
where R=t(qg,+0, +0,).

From the results presented by Ferreira and
Ferreira [10], we get the following propositions 6
and 7.

PROPOSITION 6. In the domestic competition
with mixed competition, the subgame perfect
equilibrium is given by:
tD'M — 120{—1
240 +11°
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o _Aa+l) Con 2@t i
24a +11 240 +11
QoM — 8(a+1) poum _16a+3
 24a+11° 240 +11°
DM _ 8(a+1)2
(240 +11)"
1 2
o =%,with i=12,
WO 52(a +1)° o _Ha+1) |
(24a +11)° 240 +11

PROPOSITION 7. In the domestic competition
with privatized competition, the subgame perfect
equilibrium is given by:

{0P _ Sa -1
v 2(505+2)’
Dp a+1 .
o =———— withi1=0,1,2,
R TrP Ll
D,P 3(“"‘1) D.p Ta+1
QW =5 P =
2(5a+2) 2(5a+2)
2
wor 2 3@ oo,
8(5a+2)
2
wor - 2@+l  yor 3(a+1)
4(5a +2) 4(5a +2)

Since, in the domestic competition,

(a+1)" (8a-1)
4(50+2)(42a +11)
the government will privatize the SCF if o <1/82

U DM _U D,P —

7 Comparisons:  domestic

international competition
Now, let us compare some results in the domestic
model with the ones in the international model.
Here, we have to assume « >1/3.

As we saw above, in the international
competition, the government always has an
incentive to privatize the SCF. The same does not
occur in the domestic competition: the government
only privatize the SCF if it has low preferences for
the tax revenue.

Versus

% \We note that in the domestic competition we do not
impose any restriction in the values of « >0 .
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In both mixed and privatized models, the tax
revenue in the domestic competition is higher (resp.,
lower) than in the international competition, if the
government has low (resp., high) preferences for the
tax revenue:
873+ 42a — 3690’

RD,M _Rl,M —
6(3a +1) (24a +11)°

1 21+13V2
<0, if =<a<————

3 123

>0, ifaz—z:]'—‘_l&/E

123

2 <0, if 1<0:<1
RO _RIf _ 3(7+8a —44a”) 13 >

20(4ar +1)° (52 +2) |5 g if o L
T2

Social welfare is always higher in the domestic
competition than in the international competition:

\w (a+1)7(360a” + 960 17)

WOM M = g >0,
2(3a +1) (24 +11)
WOF e (+1)° (320a” +40a—19)
© 20(4a+1) (5a+2)

8 Conclusion
In this paper, we analysed the relationship between
the privatization of a state-controlled firm and
government preferences for tax revenue, by using a
mixed Cournot model with domestic and foreign
firms

We concluded that privatization decreases taxes
and does not affect the import tariff. Furthermore,
under optimal production tax and import tariff,
privatization of a SCF worsens (resp., raises) social
welfare, for low (resp., high) values of the
government preference for the tax revenue.

Furthermore, we showed that in the international
competition, the government always has an
incentive to privatize the SCF. The same does not
occur in the domestic competition: the government
only privatize the SCF if it has low preferences for
the tax revenue.
We also proved that the tax revenue in the domestic
competition is higher (resp., lower) than in the
international competition, if the government has low
(resp., high) preferences for the tax revenue. Social
welfare is always higher in the domestic
competition than in the international competition
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