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Abstract

We establish a model where a partially privatized firm’s objective function is endogenously

determined by considering Nash bargaining between the owners.
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1 Introduction

Partial privatization means that privatized firms are owned by both private and public sectors. If firms
are owned by one type of owners, the managers should operate their firms to maximize the owners’
objectives. For example, as is usually seen in oligopoly theory, the managers of private firms set outputs

to maximize profits. However, when we consider firms owned by two (or more) types of owners, what

*We are grateful to Kazharu Kiyono, Hideki Konishi, Toshihiro Matsumura, Noriaki Matsushima, Masuyuki Nishijima,
Hiroo Sasaki, Koichi Takase, and the participants of the seminars at Waseda University and the semiannual meeting of the
Japanese Economic Association at Osaka Gakuin University. We appreciate the financial support from the Japanese Min-
istry of Education, Culture, Sports, Science and Technology under the Waseda 21st COE-GLOPE project. Additionally, we

gratefully acknowledge the financial support from the Semei Foundation.



do the managers maximize? This article analyzes the endogenous determination of such firms’ objective
functions.

Matsumura (1998) first formulated the objective functions of the partially privatized firm as the
weighted average of owners’ objective function, thaflis= oW + (1 — «)II, whereW is welfare,
which is the government’s objective, afd is the profit, which is the private shareholders’ objec-
tive.l He assumed that the share held by the governmeig,positively related to the weight;. In
other words, progress in privatization makes the manager put more emphasis on profits in the partially
privatized firm’s objective function. The problem arises from the fact that he presumed the positive
correlation between ands a priori without any theoretical foundation.

We explore the relationship @f ands by using Nash bargaining over between owners. In this
model, the manager sets the output of the partially privatized firm to maxivhizeéhich has a weight

on welfarea determined through bargaining for a given share

2 Model and Results

We consider an industry where a partially privatized firm (fidnand a private firm (firmi) are engaged
in Cournot competition. These firms produce a homogeneous commodity, and demand for this com-
modity is represented by the inverse demand funclioa P(Q) = 1—Q. Here,P represents the price;
Q@ = qo + ¢1, the total quantity produced by the two firms; apdthe output of the firm (: = 0,1).
Let the cost functions of these firms be given(gsy;) = c¢;q;, and we assume thay = ¢ > 0 = .2
Firm ¢’s profit is
(g0, 1) = (P(Q) — Ci(a)) 4,
and social welfare is

Q
W (g0 q1) = /0 P(2)dz — Colao) — Ca(ar).

Firm 1, which is owned by only dividend-maximizing private shareholders, is assumed to be a

Matsumura’s (1998) formulation is prevalent in the mixed oligopoly theory whose pioneering work is by De Fraja and

Delbono (1989). For recent studies based on Matsumura’s, see Mukherjee and Suetrong (2009) and Heywood and Ye (2010).
2This assumption of the partially privatized firm’s inefficiency is standard in a mixed oligopoly with linear demand and

costs. It guarantees that all the firms are active in the market. In addition, empirical studies substantiate the inefficiency of
partially privatized firms and fully nationalized firms. For examples, see Megginson and Netter (2001) and Fries and Taci
(2005).



profit-maximizer. On the other hand, firiris owned by the dividend-maximizing private shareholders
and the welfare-maximizing government. Then, following Matsumura (1998), we assume that firm O

(or the manager of firm) maximizes the weighted average of social welfare and its profit, given as
%(qo: Q1,04) = QW(QOa (11) + (]- - OZ)HO(Q(); ql)u Where a € [07 1]

The parameted is a degree of how the manager should reflect the government’s objective igirm
objective function.

We assume that the government owns a share®f(0, 1) in the partially privatized firm and the
private shareholders own a sharelof s. In this case, a decrease drindicates further progress in
privatization. In proportion to their shares, the two types of owners receive their dividends from the
firm’s profit: sIIp and (1 — s)II, for the government and the private shareholders, respectively. Given
their shares, these owners bargain aven the objective function of the privatized firm. Matsumura
(1998) assumed thatis an increasing function of, but in our papery is independent frora a priori.

The game in this paper runs as follows.

Stage 1: The two parties engage in Nash bargaining over weight|0, 1]. If they reach an agreement

on the value ok, stage 2 follows; otherwise, they receive the disagreement point péyoff

(dg (), dp(5))-

Stage 2: The patrtially privatized firm, with the agreed weighin stage 1, and the private firm compete

in Cournot fashion.

At stage 2, the first-order condition3}’/0qy = 0 anddll; /0q; = 0, yield the following equilib-

rium outcomes:

() = 5y 0l =GR @)= @
— —90)2 B 9
5 (a) = (1 (3041(206)220) O (1(3:“;0—4)02)’ and 2)
oy (11 =8a)¢® — 2(4 — 3a)c + 8 — 10a + 30
Wite) = 2(3 — 2a)? : (3)

For the subsequent analysis, we make the following assumption:

Assumption 1. The partially privatized firm’s marginal cost is sufficiently low, thatds; 1/6.



Let o, = argmax W*(«) anda, = argmaxIl;(«). Itis easily calculated that, = 1/2 and
ag = (1 —5¢)/(1 — 4¢). Under Assumption lg, > «, holds and, moreover, we haVg*' (a) > 0
andII*(a) < 0 for anya € («ay, o). The relationship reveals that in the interia), o], the owners’
interests conflict; therefore, they have to agree on some valueshwbugh bargaining and decide on
a in the interval.

We now proceed to stage 1. At this stage, the government’s payffis) = W*(«), whereas that
of the private shareholdersi$, (o, s) = (1 — s)IL§(«). With the basic assumption of tlfiee disposal
of utility, the feasible set of payoffs through bargaining is defined as {(uy,u,) € R? : Ja €
[ap, ag] such thal/y (o) > ug andUp(ar, s) > u,}. As for this feasible set, we have the following

lemma.
Lemma 1. The feasible set of our bargaining probler,is a convex set under Assumption 1.
Proof. See Kamijo and Tomaru (2008). O

Let a pair(A4, d) represent dargaining problem for the partially privatized firm’s objectivén

order to make this bargaining problem plausible, we assume the following:
Assumption 2. The disagreement poilid,(s), d,(s)) is in the interior of A.

Lemma 1 and Assumption 2 ensure the existence and uniqueness of the Nash solution. The Nash
solution (U;, U,) is simply connected to the agreed valuecof Let o™ denote the solution to the

following maximization problem:
max (Ug(a) — dg)(Up(a, s) —dp) S.t.a € [ay, ay). 4)

In our setting, maximization problem (4) has an interior solufiofhus,a* € («ay,a,). Since the
solution of the maximization problem depends on the shane writea*(s) instead ofo*.

We obtain the following proposition on the comparative statics*ofvith respect tcs.

Proposition 1. For s € (0, 1), the sign ofx™(s) coincides with the sign of the following equation:

Uy (% / dp(s
" oa g(8) = Ugla™) <dp(5)+ ( ))

1—s

3For concrete proof of this, see Lemma 1's proof in Kamijo and Tomaru (2008).
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Proof. Thus, the first-order condition yield§ (a*(s))(Up(a*(s), s)—=dyp(s))+(0U, /0a) (Ug(a*(s)) —
dg(s)) = 0. Let H(a, s) = (Ug(a) — dy(s))(Up(cx, s) — dp(s)). From the implicit function theorem,
the sign ofa*(s) is the same as that 6% H/dsda. Noting thatoU,/ds = —U,(a, s)/(1 — s) and
0%U,/0s0a = —(0U,/0a)/(1 — s), we have

OH o / 82Up * Uy
e, =0 (g2~ 40 + g Cule) —dto) = G2
U, 1 oy, o,
Tl ok Py _ p K\ _ D g
=03 (12 - o)) = 1 G ()~ dy(s)) — G )
Using the first order condition on the above equation, we obtain the desired results. O

3 Applications

Proposition 1 says that the comparative statica’ofvith respect tos is determined by how the dis-
agreement pointd,, d,) depends on the shasef the public sector in the partially privatized firm. The
relationship between the disagreement point aisddetermined by what happens after the negotiation

breaks down. We consider two different scenarios after the breakdown.

1. Resorting to voting powers at a shareholders’ meetgppose that the majority party resorts to its
voting powers at a shareholders’ meeting after the bargaining breakdown. In this senario, their payoffs
eq(s) andey,(s) after the negotiation are as follows: wher< ; (i.e., when the private sector is in the
majority), eq(s) = U,y (0) ande,(s) = U, (0, s), and whens > 1 (i.e., when the public sector is in the

majority), eq(s) = Uy(1) andey(s) = Up(1, s).

Proposition 2. Assuméd,, d,,) = (eg, ¢,). In that casep™(s) = 0 foranys € (0,1/2) U (1/2,1).

Proof. For the disagreement of this propositiafj,(s) = 0 andd,(s) + ;lp(s) = —II§(a*(s)) +
— S
IT*(o*(s)) = 0. Applying these two to the Proposition 1’s condition, we havgs) = 0. O

Proposition 2 states that privatization (i.e., a decreasgdoes not influence: if the major share-
holder resorts to his voting power at the shareholders’ meeting after the bargaining breakdown.
Whens = 0.5, the voting powers of the two parties at a shareholders’ meeting are even. In this

case, the second scenario can be appropriate.

2. Defunding the partially privatized firnSuppose that after the negotiation breakdown, the govern-

ment and the private shareholders defund and liquidate the partially privatized firm. As a result, the
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money invested is returned to both owners. Subsequently, the owners invest the refunded money in
other investment avenues. LAt r,, andr, denote the total amount of investment in the firm, the
return rate on other investments of private shareholders, and that of the government, respectively. Thus,
the private shareholder obtains

by =rp(1 —s)K.

Since the firm is liquidated, the remaining private firm 1 monopolizes the market. Therefore, social
welfare after the negotiation breakdown is the sum of the welfare in private monopoly and the returns

from the investments of both parties. The government’s paya§f

bg =W +1¢sK +1p(1 —s)K = g +rgs+rp(l —9)] K,
whereW,, = 3/8 represents welfare in private monopoly.
Proposition 3. Lets € (0,1). Assuming thatd,, d,) = (by,b}),

= ) % 0.

Proof. For the disagreement poifd,, d,) = (by, by), it is easily calculated that

aUp / 1o« / dp(s) _ 8UP
Do, dg(s) = Uy(a™) ( dy(s) + 1—s) = 7a K(rg —mp).
Since% = (1 —s)II§ (o) < 0 for o € (e, g), the desired results are obtained from Proposition 1.

O

Proposition 3 states that privatization could either increase or decsetidbe privatized firm is

liquidated and the money invested is returned to owners after the bargaining breakdown.

4 Concluding remarks

We considered the endogeneous determination of the partially privatized firm’s objective function. Mat-
sumura (1998) assumed that privatization monotonically decreases the weight on welfare in the partially
privatized firm’s objective function. This paper presented the possibilities of collapsing his assumption
by considering Nash bargaining between the owners of the partially privatized firm. Nevertheless, when
the return rate of private investmentis higher than that of public investment, which may be a nat-

ural economic environment, Matsumura'’s (1998) assumption is correct.
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