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The purpose of this paper is to study the impact of firm ownership in a
differentiated industry. We find there is no effect on product differentia-
tion and welfare due to ownership ratio change between private and state
so long as the private (state) ownership in a partially state-owned firm
remains at least half (less than half). However, when the private (state)
ownership in the partially state-owned firm falls below half (rises more
than half), the degree of product differentiation increases (decreases)
whereas welfare decreases (increases) in the share of private (state) own-
ership; and thus the extent of private or state ownership matters.

1 Introduction

The purpose of this paper is to study the impact of state (vis-à-vis private)
ownership in a differentiated industry. Ownership of a firm, i.e. whether it is
privately owned, state owned or even partially state owned, matters as far as
the nature of competition and equilibrium product differentiation is con-
cerned. The nature of market structure and competition under different types
of firm ownership, i.e. whether it is a private oligopoly or mixed oligopoly
and its implication on the welfare, is also an important issue.1 Given this, here
we focus on an oligopolistic market and study the following: as the ownership
of a firm changes, say, from a fully private ownership to partial public (state)
ownership and gradually to a complete public ownership (or vice versa) in a
continuous manner, how does it affect the nature of competition and ensuing
product differentiation? We also enquire how the welfare of the society
changes as this kind of transition in ownership takes place. Since privatized
firms with mixed ownership must respect the interests of private shareholders,
they cannot be pure welfare maximizers. At the same time, they must respect
the interests of the government, so they cannot be pure profit maximizers. By
controlling the shares that the government holds, it may be able to indirectly
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1For an extensive literature on mixed oligopoly see Cremer et al. (1989), De Fraja and Delbono

(1990) and Anderson et al. (1997) among many others.
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control the activities of the partially privatized firm. This question is also
relevant as it may partly explain the extent of variety in products that are
available in a capitalist-type market economy where private ownership is
dominant vis-à-vis a socialist-type economy where state ownership is domi-
nant across industries.

The analysis is performed using Hotelling’s linear city model. A two-stage
game with two firms is considered, where in the first stage firms choose location
(i.e. the extent of product differentiation) simultaneously and in the second
stage choose price simultaneously. Two polar cases have already been studied
in the literature: (i) two purely private firms (see d’Aspremont et al., 1979); and
(ii) one private and one public firm (see Cremer et al., 1991). Under quadratic
transportation cost, the results are well known; in case (i) a maximal differen-
tiation is obtained where firms locate at the ends of the city in the equilibrium,
and in case (ii) the first best location configuration (in terms of welfare) is
obtained in the equilibrium, where one firm locates at one-quarter of the unit
interval, and the other locates at three-quarters of the interval. Although these
two analyses gave us insights about the nature of competition, product differ-
entiation and welfare in a private oligopoly or in a mixed oligopoly, it fails to
tell us anything when the ownership structure is not polar, but a transition in
ownership of a firm takes place and a partial state ownership is also a
possibility.2 This is important as Matsumura (1998) shows that partial priva-
tization could be a reasonable choice for the government in the context of
mixed oligopoly. Also Nellis (1999) finds evidence that in Central and Eastern
Europe some partially state-owned firms actually perform better than priva-
tized companies. Thus, we are interested to see when and how the partial
private or state ownership of a firm matters so far as the equilibrium product
differentiation and welfare of the society is concerned.

We provide an analysis using a general framework, thereby allowing the
ownership of a firm to change from purely private to purely public (state
owned) or vice versa in a continuous manner. We would like to see the
effective change in the nature of competition, the equilibrium degree of
product differentiation and the welfare of the society under a duopoly as the
ownership structure of a firm is changed continuously from one end where
both firms are private to another end where one firm is private and the other
firm is fully public.3 We find that when the share of private (state) ownership
in the partially state-owned firm exceeds half (falls below half), there is no
impact on product differentiation and welfare as the ownership ratio changes.
As in d’Aspremont et al. (1979), maximal product differentiation is still
obtained here. Thus, the degree of product differentiation and the welfare

2Because the transition from one ownership structure to another ownership is often a gradual
process and in many real-life situations there are firms that are partially state owned and
remain like that for a while.

3Naturally, the two polar cases discussed above become special cases of the analysis considered
here.

Firm Ownership, Product Differentiation and Welfare 211

© 2007 The Authors
Journal compilation © 2007 Blackwell Publishing Ltd and The University of Manchester 2007



outcome coincides exactly with the case as if two private firms are operating.
Therefore, so long as the state ownership of the concerned firm remains less
than half, the extent of state ownership does not matter. However, when the
private (state) ownership in the partially state-owned firm falls below half
(rises more than half), the degree of product differentiation increases
(decreases) whereas welfare decreases (increases) in the share of private (state)
ownership. Here the ratio of state or private ownership starts to matter.
Needless to say, this is an important result as far as policy recommendations
are concerned. Through our equilibrium analysis we will be able to shed some
light on the optimal state ownership of a firm in an industry when a privati-
zation program is undertaken.4

2 The Model

We consider Hotelling’s linear city model with two firms, one purely private
and the other partially state owned, producing a physically homogeneous
product at zero marginal cost. Assume firm A is a private firm and firm B is
a partially state-owned firm. The degree of state ownership (vis-à-vis private
ownership) is reflected through a parameter in the objective function of the
partially state-owned firm. In the first stage, firms choose simultaneously
their location in the unit interval (0, 1); in the second stage, they choose their
(mill) price simultaneously.

Consumers are uniformly distributed over the interval (0, 1) with a unit
density. They consume a single unit of the product irrespective of its price.
Each consumer chooses to buy from the firm with lower full price (i.e. mill
price plus transportation costs). Transportation costs are quadratic in dis-
tance.5 Hence, the full price paid by a consumer located at x is equal to
pA + t(x - a)2 if buying from firm A, or pB + t[x - (1 - b)]2 if buying from firm
B. Here a is the distance between the location of firm A and the left end of the
line, i.e. 0, and b is the distance between the location of firm B and the right
end of the line, i.e. 1 (a 3 0, b 3 0 and a + b 2 1); t denotes per unit transpor-
tation cost, and pi (i = A, B) denotes price.

In the following analysis, qi (i = A, B) denotes quantity; pA denotes profit
for firm A; UB denotes the objective function for firm B.

Under this set-up, the demand functions of firm A and firm B are

4There is a large literature on corporate governance which talks about the importance of voting
mechanisms for the shareholders to dictate the terms of a company, the legal protection of
the investors, particularly the minority stakeholders of a company, as well as the impor-
tance of ownership concentration in corporate governance systems around the world. This
is outside the scope of our analysis here; for the readers who want to know more on this, we
refer to Shleifer and Vishny (1997) for an overview.

5d’Aspremont et al. (1979) showed that there is no pure strategy subgame perfect Nash equilib-
rium in a purely private duopoly Hotelling’s location-then-price game when transport costs
are linear; Lu (2006) showed that the same result holds in a mixed duopoly consisting of a
private firm and a fully public firm. That is why we consider quadratic instead of linear
transport costs.
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The objective function of the private firm A is given by

πA A A= p q (3)

and partially state-owned firm B’s objective is to maximize the weighted sum
of its profits and social welfare. Individual demands being perfectly inelastic,
social welfare can be measured by the negative of total transport costs. Thus,
firm B’s objective function can be written as
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Notice that in (4) q (0 2 q 2 1) represents the share of private ownership in the
partially state-owned firm.6 If q = 1 the firm becomes purely private, whereas
if q = 0 it becomes purely public. Any value of q which is in between those two
values represents a partially state-owned firm. We assume that in a partially
state-owned firm the private shareholders receive a share of the profits. The
benefits from reducing the transport costs are enjoyed by the whole society
and the state has a role to play here.

6Alternatively, one could define the weight of firm B’s profits in its objective function to be a
non-decreasing function of the share of private ownership as in Matsumura (1998). The
results will not change qualitatively. The critical share of private ownership becomes the
one such that the weight of firm B’s profits in its objective function is half.
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Our solution concept is a subgame perfect Nash equilibrium in which
firms choose locations, looking ahead to the resulting equilibrium prices.

3 Equilibrium

3.1 The Second Stage

In the second stage, firm A chooses pA to maximize its profit and firm B
chooses pB to maximize its objective function. It is easy to obtain two firms’
reaction functions in the relevant range -t(1 - a - b)(1 + a - b) 2 pB -
pA 2 t(1 - a - b)(1 - a + b):

p
p t b a
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Solving (6) and (7) and then substituting the solution into the firms’ objective
functions gives us equilibrium prices, firm A’s profit and firm B’s objective
function:
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Note that πA* and πB* are always non-negative and actually positive in
equilibrium since firms will not choose the same location (see Section 3.2).

3.2 The First Stage

In the first stage, firm A chooses location a to maximize (10) and firm B
chooses location b to maximize (11). Differentiating (10) with respect to a
gives us
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Differentiating (11) with respect to b yields
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So the location equilibrium is a = b = 0 when 1
2 1≤ ≤θ and a = b = (1 - 2q)/4

when 0 1
2≤ ≤θ .7 Thus, we get the following proposition.

Proposition 1

(i) When the private (state) ownership is at least half (less than half) in the
partially state-owned firm, there is no impact on the degree of product
differentiation as the ownership ratio changes. The outcome is the same
as if two private firms are competing.

(ii) When the private (state) ownership of the partially state-owned firm is
less than (more than) half, the degree of product differentiation
increases (decreases) in the share of private (state) ownership.

Proof: When 0 1
2≤ ≤θ , d d d da bθ θ= = − <1

2 0 and when 1
2 1≤ ≤θ , da/dq =

db/dq = 0. �

Next we consider the effect of q on social welfare. Since social welfare is
measured by the negative of the total transportation costs, actually we will
consider the change of TC with respect to q. We have already derived the
expression of TC in the equilibrium of the second-stage game, i.e.

7A mixed duopoly case is a special case in Cremer et al. (1991) in which the authors derived the
same subgame perfect Nash equilibrium, while a purely private duopoly case was discussed
in d’Aspremont et al. (1979).
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So social welfare is maximized (TC is minimized) when q = 0, is decreasing in
q when θ < 1

2 and becomes constant when 1
2 1≤ ≤θ . Thus, we have the fol-

lowing proposition.

Proposition 2

(i) When the private (state) ownership is at least half (less than half) in the
partially state-owned firm, change in ownership ratio has no effect on
welfare.

(ii) When the private (state) ownership of the partially state-owned firm is
less than (more than) half, welfare decreases (increases) in the share of
private (state) ownership.

As we can see, this result has got immediate policy implications. To improve
the welfare of the society in any significant manner, in other words, to have
any positive impact on society’s welfare, state ownership should at least be
more than half of the full share.8 Otherwise, the level of welfare remains at the
level as if two private firms are operating in the market even though some
state ownership is involved.

4 Concluding Remarks

In this paper, we studied the impact of private or state ownership in a
differentiated industry. We show that in an oligopolistic market, as the own-
ership of a firm changes from a fully private ownership to partial public
(state) ownership and gradually to a complete public ownership or vice versa
in a continuous manner, it does affect the equilibrium product differentiation
and the welfare of the society in a monotonic manner. The degree of product
differentiation is non-decreasing (non-increasing) in the share of private
(state) ownership whereas welfare is non-increasing (non-decreasing) in the
share of private (state) ownership. We also identify the ownership structure of
a partially state-owned firm facing a private firm in a duopolistic industry
where the policy of ownership on product differentiation as well as on welfare
can be neutral or non-neutral.

8Note the share of state ownership is 1 - q.
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Our study also sheds light on explaining the extent of variety in products
that is available in a capitalist-type market economy (corresponds to major
share of private ownership) as opposed to a socialist economy (corresponds
to major share of state ownership, e.g. recall former Soviet bloc) where the
extent of variety in products is limited. The result on welfare also confirms the
conventional wisdom.

One limitation of this study is that we do not consider the efficiency
difference between the private firm and the partially state-owned firm. A
richer model can consider such difference. We can assume the private firm
produces at zero marginal cost while the partially state-owned firm’s mar-
ginal cost is proportional to the share of state ownership. Under this setting,
the optimal share of state ownership in terms of welfare can be obtained. This
remains a subject for future research.
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