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ABSTRACT

In this sudy, we aim to invedigate the impact of privatization on the degree of cooperation and competitionin a
mixed dligopoly merket. We condder aduopoly market that comprises one samipublic firm and one private firm. Each
firmisasaumed to determinethelevd of two types of effort: the cooperative effort madeto enlarge the totd market Sze
and the competitive effort made to increase market share.

In a.contest framework, our resuits show that the competitive effort leve of the semipublic firmissmdler than that
of the privete firm. The more the semipublic firm is concerned for socid wefare, the lessit competes On the bedis of
average cogts, we then andyze the case in which only the semipublic firm undertakes cooperative effort. In this case, the
private firm behaves as afreerider. Furthermore, wefind thet the semipublic firm expends more cooperative effort then
doestheprivatefirm.
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1. Introduction

In redlity, many firms choose to undertake not only competitive activities but dso cooperative ativities
For example, life insurance firms may divulge ther private information to their rivalsin order to reduce the
inddence of insurancefraud, whilst competing vigoroudy over insurance premiums, qudity and soon.

Studies such as those of Brandenburger and Naebuff (1996) and Dagnino and Padula (2002) describe
Stuations that contain both cooperative and competitive activities Smultaneoudy in terms of cooptition.
Studies on coopetition have deve oped rapidly, particularly in recent years, and the concept has been used to
explan many economic and sodd phenomenain variousindugriesand in different countries.

However, to the best of our knowledge, previous sudies on coopetition have focused on the adtivities of
private firmsor public firms. In other words, they have not addressed the behavior of the semipublic firm thet
amsto mix profit maximization and welfare maximization. Examplesare discussed in the next section.

The purpose of this gudy isto invedigate a Stugtion in which there are both semipublic and (purdy)
private firmsin the market. Studies such asthose of Merill and Schneider (1966), Harris and Wiens (1980),
B6s (1986, 1991), Vickersand Y arrow (1988), and De Frgiaand Debono (1990) describe such amerket as
a“mixed oligopoly market”. For agiven sat of market conditions, determined, for example, by the number
of firmsand the timing of decisons, the activities chosen by semipublic and private firmsmay differ because
of differencesin their repective objective functions Spedificaly, if onefirmissemipublic rather then private,
how doesthis affect market equilibrium?

To answer thisquestion, we congder the smplest duopoly market that contains one semipublic firm and
one private firm. Each firm chooses two types of effort leve: cooperative effort made to enlarge the market
szeand competitive effort made to increase market share. In other words, we devel op a coopetition modd of
effort levesin amixed duopoly (oligopoly) market.

One specific am of this research is to andlyze coopetition by usng game theory. Although ressarchers
such as Brandenburger and Ndebuff (1996) and Lado e d. (1997) have indsted on the ussfulness of game
theory for andyzing cooptition, few sudies use game theory to andyze this issue (see, for example, Ngo
(2006) and Okura (2007)). However, game theory represents a smple way of formdizing complicated
Stuations that incorporate both cooperative and competitive behavior (Okura (2007)). Thus it isrationd to
develop an economic modd to andyze coopetition.



The remainder of this sudy is organized as follows. The next section briefly describes actud examples
of mixed oligopaly. In Section 3, we review the rdated literature in order to shed light on the contribution
mede by our ressarch. In Section 4, we develop amodd of cooperative and competitive effort in amixed
oligopoly market that contains both privaete and semipublic firms. The modd is used to derive severd
important and interesting results. Conduding remarksaregivenin Section 5.

2. Examplesof coopetition

Nowadays, with privatization and deregulation waves in both developed and deveoping countries, we
can find many examples of coopetition in mixed oligopoly markets

For ingance, the three mobile phone operators in the French market, Orange, SFR and Bouygues
Tdecom, initiated a cooperation project. Orange isasemipublic firm in the sensethat 18.17% of itsholding
company, France Tdecom, is controlled by the French government. Mativated to enhance the
telecommunications services offered to ther dients and thus increase their profitsin the “ saturated” French
market, these rivas decided to cooperate to offer the best homogenous public wifi sarvice covering the
whole country. To do 0, in October 2003, they created the Wirdess Link Assoddion and have dnce
atracted nine members of varying Sze and some dart-ups. Because establishing a high qudity netionwide
wifi network isacomplex task and reguires enormous investment in infrastructure and technology research,
no operator can mest this chdlenge done. Hence, cooperation between these riva operators unifies the
complementary innovative techniques and the different experiences that each member has in different
processes, toward providing apublic wifi sarvicefor the common good.

Chung (1996) argues that in R&D tournaments, the knowledge generated by dl agents may have
pogtive soillover effects on the patentee In other words the winner's profit increases with the totd
invesments of dl players. Conssquently, R& D tournaments among public and private firms can leed to
coopetitioninamixed oligopoly market.

Ancther exampleisthe case of the Japanese lifeinsurance market™. In this market, there are two types of
life insurance providers, private and semipublic; the latter is Japan Pogt. In 2005, the aggregate insurance
premiums of Jgpan Pogt amounted to ¥16,672 hillion (about US$142 hillion). Its premium revenue exceeded
that of Jgpan’slargest private life insurer Nippon, which amounted to ¥4,842 hillion (about USH41 hillion).

! A moredetailed explanation of thisisgiven by Okuraand Kasuga (2007).



Thus, one mugt consider both private and semipublic firmsin order to understand the Japanese life insurance

market.

Japan Pogt was origindly a completdy public entity, but in 2003 it reformed as a semipublic
organization to improve its efficiency?. Japan Post sdlls low-amount (less than ¥10 million (about US$87
thousand)) life insurance products termed “Kampo®. Some types of Kampo are amilar to the insurance
products sold by privaelifeinsurers. For example, in 2004, Japan Pogt darted sdlling blended lifeinsurance
products (incorporating full-life and term insurance), which isone of the main lifeinsurance products sold by
private Jepaneelifeinurers.

Both insurers cooperate to develop a hedthier and more disciplined life insurance market. For example,
Japan Post was admitted to the Life Insurance Assodiaion of Jgpan snce October, 2007. This assodation
coordinates services for policyholders, evaluates moral hazard and so on®. Jepan Post and privatelifeinsurers
are expected to adopt cooperdive Srategies to develop their common interests. However, bath insurers aso
compete on premiums and gquantitiesto expand tharr market shares. Thus, the Jgpanese life insurance market
can be cond dered as a coopetitive market.

3. Rdated literature

In generd, economists modd the objectives of public firms in two ways. One way isto spedify thet a
public firm’'s objective is pure socid wefare maximization (see, for example, De Frgaand Delbono (1990),
and more recently, White (1996), Fel and Pd (1996), Mujumdar and Pdl (1998), and Pd (1998)). Asan
extengon of the firg, the second gpproach is to goedify that the public firm is only a partid socd wdfare
maximizer; see, for example, Bos (1991), and more recently, Matsumura (1998), Barcena-Ruiz and Garzon
(2003), and Masumura.and Kanda (2005). In this paper, we adopt the second gpproach. Thisframework is
more generd than the firg because the latter can be treated as a specid case of the former. In many casesin
the padt, the date has hdd, and sometimes dlill holds, anonnegligible proportion of sharesin privatized firms,
and there are a number of firms that have a mixture of private and public ownership. Because privatized

2 Jgpen Post will be privatized in October 2007 and will chengeitsnameto the Japen Post Co., Ltd. Japan Post will bedivided into four
gock companies (mall, depadts, life insrance, and networks). However, this will not mean complete privatization because the
Japanese government holdsdl the godks of the holding company thet, intumn, holdsdl the sodks of thefour new sodk companies In
other words;, after October 2007, these companieswill condder not only private but dso public benefits

% For more details, seethewebpage, hitp:/Awww.ssiho.or. jplenglishvabout/activitiesfindex.him [Acoessed: Decamber 19, 2007]



firms with mixed ownership mugt aso repect the interests of private shareholders, they cannot behave as

purewdfare maximizers

Moreover, our paper isdosdy rdaed to the interesting work of Chung (1996) on the endogenization of
prizesin contests. Chung (1996) andyzes the effort levels expended by players and focuses on sodid wadte
in rent-seeking contests, an important issue in the rent-seeking contest literature, in which the prize incresses
withtheeffortsof dl players

Our research is d0 ingpired by Krishnamurthy (1999) and Dearden and Lilien (2001), who modd
coopetition in acontest framework. Both study firm behavior under the assumption that firms collaborate on
advertisng to increase the totd market, So representing the cooperation agpect, a the sametime as atempting
toincreasethar shares of that demand, representing the competition agpect.

Our work contributes to this literature in two ways. FHrd, while previous work assumes that payoff
functionsof playersare smilar, we consder the generd casein which players pursue different objectivesand
thus have disinct payoff functions Second, following Ngo (2006), we employ a two-dage modd. As
pointed out by Dumez and Jeunemaitre (2006), there are two types of cooptition. In the one-dage game,
cooperation and competition occur Smultaneoudy in a multi-dimension framework, and in atwo-dage or
multi-Stage game, cooperation and competition take place sequentialy.

The merit of modding coopetition in a contest framework is thet it enables one to take into account
agents competitive efforts, which are neglected in the traditiona Cournot and Bertrand moddls Ngo (2006)
argues that many economic and sodid phenomena can be viewed as coopetition contests in which agents
spend resourcesin order to win one or more prizes. Many examples of coopetition contests can be found in
red life employees compete with each other for promotion in orgenizational hierarchies but dso work
collectively to develop ther firms, domedtic firms compete for market share but dso join together againgt
foraign firms; athletes competefor prizesbut are mutudly responsblefor atracting acrowd.

4, Themodd

For amplicity, we condder amodd of two firms. Suppose thet these firms play atwo-dage game. Hrm

A issemipublic, whilefirm B isprivate



In thefirg sage, both firms choose their cooperaive efort levels Smultaneoudy. The cooperative effort

level isdenated by y; for i € { A B}, whichincreasesthetotal market. The overall market demand function
Is(a+ Yy, + Ys ), Where a representsinitial demand without any cooperative effort.

In the second stage, bath firms smultaneoudy choose their competitive effort levels which are denoted

by x; . Competitive effort levels can enhanceindividud firms competitive power and market shares Thet is

themarket hareof firm i denotedby s is

_|1/2wherex, =0,x; =0
- x | (X, + X;) otherwise
If there is no competitive effort, the market is divided equaly to two firms. Otherwise, the pie share of
firm i isdetermined by theratio X / (X, + Xg) -
Let the inverse demand function be p(e). Assume thet p'(e) < 0. Average cost denoted by c is
assumed to be congtant and the samefor both firms

Then, the objective function of firm B is'

X
UB=HB=(p_C)(a+yA+yB)X —fX _kxXB_kyy82 ()
AT A

where p= p(y, + Vg ), KX ad K,y represent the costs of expending competitive and cooperative
effortsregpectively.
Becausefirm A isasemipublicfirm, itsobjectivefunctionis
Uy=aW+(1-a)l, ¥

where W , which representsthe sodd surplus, isthe sum of the producer's profit and the consumer'ssurplus;
the parameter o < [0,1] cen be interpreted & two levels At one level, it represents the weight of the
government's participation in the firm A. At the other levd, it can be regarded as the importance leved

* Herewe consider adetaministic outcome competition in which eech party receives ashere of what is under dispute The equiveent
resultsunder aprabahiligic competition, i.e awinner-take-dl comptition, can be derived under theassumption of risk neutrdity.



atributed to the government's objective, i.e the sodd wedfare in contrast with the profit objective
o = 09gnifies that the firm Ais soldy concarned about its profit. o = 1means that the firm Aams to
maximizethesodd wefareirregardiess of its profit.

It followsthat

X
HA:(p—c)(a+yA+yB)X +Ax —kxxA—kyyAz. €)
A B

Thus thesodd surpluscan bewritten as
atyatys

W = '[ p(Q)dq—C(a+ Yat yB)_kx(XA+XB)_kY(yA2+ sz)' @

0

To derive the extengve form game, we 0lve the game by backward induction. That is, the equilibrium
in the second sage is derived on the basis of the firg stage before the firg stage has been played. Once the
eguilibriumin the second stageis determined, the equilibrium in the first Sage is derived by using theresults
from the second Sage.

The sscond sageis described below.

Thefirg-order conditionswith regpect to x, are

U, (l-a)(p-c)xs(a+y,+ yB)—kX(xA+xB)2

- -0,

X (XA+XB)2 ©
2

8UB:(p—c)xA(a+yA+yB)2—kX(xA+xB) 0. ©
OXg (Xa+Xg)

Given a < [01), theequilibrium competitive effort levdlsare
XAZ(l_a)Z(p_C)(?+yA+yB)’ @

(2-a)k,

x, = Lm@)(P=c)(a+ya+ys) ®




and the market shares of public and privatefirmare

s - l1-«
A o—a’
< _ 1
® 2-«a

When o — 1, itisressonableto assumetha x, — 0, X; = ¢ (Where ¢ representsavery smal postive
number) and themarket shares are s, — 0,s; > 1.

Theseresultsare used to Sate thefollowing lemma

Lemma 1 (compdtitiveeffort leves):

Both competitiveeffort levdsstisy
Xp = (1— o) Xg ©)
Furthermore, therdaionship between market sharesof firm AandB :

sy=(1-a)s;

Proof:
From equations(7) and (8),

Xa =l-a=>Xx, = (1— a)XB. (10)
XB

Q.E.D.

Thisimpliesthat the competitive effort leved of the semipublic firmisbdow that of the private firm. The
more concerned is the semipublic firm for sodd welfare (the doser is o 1o 1), the less it competes Asa
result of it, the market share of the public firmisnever bigger than the privatefirm’ sone.

Severd comments on the equilibrium cooperdive effort levds shown in equaions (7) and (8) ae
waranted. Inthis context, condder the casein which only onevariable changes




Fird, 0, /ok, < 0 and 0x; /ok, < 0 have the Smple and intuitive implication tht the higher is the
codt levd, thelower iscompetitive effort.

Second, congder the rdationship between competitive and cooperdive effort levds. From equations (7)
and (8), thefollowing derivatives are obtained.

axA=axA=(1—a)2{p'(a+yA+yB)+p—C}z(l_a)z{p(l_ij_c} 11
Yn ¥ (2-a)’k, (2-afk )

g _ g _ (1-a){p'(a+ Ya+Yes)+ P—C} _ (1—a){p(1—i]—c} o
Y (2-a)'k, (2-a)'k,

—0()

o(a+ya+Ys) p

wheree= — )
op a+yatYs

isthe pricedadticity of demand.

Thus if the demand function issufficiently pricedadtic, i.e e> p/ (p— c) thenwe have thefollowing
resuits (i) 0x, /0y, > 0implying thet both types of effort spent by afirm are complements (ii) o, /dy; > 0
implying that both types of effort spent by two different firms are dso complements. By contrad, if the
demand is aufficently price indadlic, i.e e< p/(p-c) then we have the fdlowing resuts (i)
0x; /dy; < 0 implying thet both types of effort spent by afirm are subdtitutes (ii) 9%, /dy; < 0 implying
that both types of effort gpent by two different firmsare d so subgtitutes.

In generd, competition and cooperation are conddered as two palar oppogites, that is, a higher levd of
cooperation naturdly leedsto alower leve of competition and vice versa. On the contrary, in the coopetitive
game, the rdation between competition and cooperation can be positive or negetive depending on the price
dadiaty levd of thedemand. Thefollowing lemmasummarizestheeresuts.

Lemma 2 (rdationship between competitive and cooper ative efforts):

If e issuffidently large(e> p/ (p—c) ), then both typesof effort are complements In contrad, if e
issufficiently smdl (e< p/ (p-c) ), thenbothtypesof effort are subditutes




Third, weinvestigate the effect of « . Differentiating equations (7) and (8) with respectto « yidds

ox, __21-afp-cha+ty,+¥s) _, 13
oa (2—a)3k ’

X

x5 __a(P=c)(@+yatye) _, (14)
oo (2-a)’k .

X

This reault is plausble When « increesss, firm A has less incentive to expand its market share
because it downweights its own payoff. This Stuation is Smilar to the competition & la Bertrand since the

comptition efforts of firms A and B are complements, thet is 0x,, / 0x; = (1—«a) > 0. As aresult, both
firmsreduce thair competitive effort levd.
At present, we andyzethefirg gage of thegame.
Subdtituting equations (7) and (8) into equations (1) and (2) yidds
aryatye

1
U,= )Z(p—c)(a+ Yat+Ys)—ap(a+y,+Ys) -k (vl +ays’)+a j p(t)dt

0

(15

UB=(2_1a)z(p—C)(a+ Ya+Ys) =K, Vs - (16)

Thefirg-order conditionswith repectto y, are

8UA 1 . 1 .
= a+y,+VYg)+ —c)-ap'(a+y,+Vys)-2k y,=0, (1
Y (2—0!)2 P(asYare) (Z—Q)Z(p )P (@+Yatys) =2y, (17)
U, 1 ' 1
= a—+ + + —c)-2k =0. 18
8yB (Z_a)z p( yA yB) (Z—a)Z(p ) yyB ( )

To obtain interior solutionsfrom equetions (17) and (18), thefallowing condition must be satified:

p'(a+y,+VYs)+ p—c=p{1—£j—czo. (19)
e

10



From equations (17) and (18), the following proposition can be derived.

Propogtion 1 (thedegree of cooperation):
Definethat Q = p{l—%(l— a(2- a)z)} ad Q= p(l—%) . Then, there are three outcomesfor
cooperative effort leves correponding to three different average codt levels
Cae1: If averagecogtishigh, i.e. ¢ > Q, both firmsexpend no cooperative effort. Moreover,

(i-af(p-c)a _, _(-alp-ch

ilibrium competitive effort levdsare x, = =
oH > " (2-e)k " (2-a)k

X X

Cae2: If average costismoderae, i.e. Q < ¢ < Q , only the semipublic firm expends cooperative effort.

Theprivaefirmfreerides
Cae3: If averagecogtislow, i.e ¢ < Q then, both firmsexpend cooperaive effort.

Proof:
From equation (17), thefollowing condition isnecessary for x, > 0.
Q-c>0. (20)
From equation (18), thefollowing condition isnecessary for xg > O
Q-c>0. (21
Itiseasy to verify thefallowing inequality because /(2 — )* > 0:
Q0<Q. (22)
From eguations (20) to (22), dl three casesin rdation to average costs can be derived.
If equiation (20) isnat stified, then the best Strategy for both firmsisto produce no output (y, = 0 ad

Ys = 0). The equilibrium competitive effort levels can be derived by subgtituting y, =0 and y, =0 into

eguations (7) and (8).
Q.E.D.
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Propogtion 1 has interesting implications When o rises case 2 is more likdy to aise because
0Q/0a > 0. Thisproperty implies that the semipublic firm behaves more like a public firm and the private

firm is more likdly to free ride. In the context of a quantity-setting dligopaly, in their pionearing work, De
Fraaand Delbono (1990) show that welfare may be higher when apublic firm maximizes profitsrather then
wdfare Thar result suggedts that, in some cases a public firm should be privaized o thet it maximizes
profits rather than welfare. In our coopetitive framework, privatizing public firms would mitigate the free-
rider problem. Our finding is conggent with that of Matsumura (1998) who shows that, under normd
conditions, governments should nat hold al the shares. Because wefare-maximizing behavior by the public
firm in a mixed duopaly is detrimenta, public firms that are not natural monopoalies should be (et leest

patidly) privatized.
0

@

— 2
The amdler is e, the more likdy is case 2 to aise beoause(’;—Q = p(l— a(22—a) )
e e e

Thisimpliesthet thelower isthe pricedadiicity of demand, the morelikdy isthe privatefirmtofreeride.

b

o)

e

Next, we condder the case in which equation (24) issatidfied (thet is, both equilibrium cooperaive effort
levdsaredrictly postive). Inthis case, following lemmais satidfied.

Lemma 3 (the cooper ative effort levdsin case 3):
Ifa=0,theny, =Y;.
If a>0,theny, >Yy;.

Proof:
We derivethefollowing equation by combining equations (17) and (18):

(1— a){l— a(3— a)} .

. p'a+ya+VYs)- 2Ky, = p'(a+ya+Ye)-2K,Ys.
(2-a)

1
(2-a)
()
Equation (23) reducesto

1-a)fl-a(3-a)} 1
(2-a) (2-a

12




= —ap'(a+ Yot yB)= 2ky(yA - YB)

—ap'(a+Ya+Va)
2k -

y

= Yo~ Y= 0. (24)

Thisequation issatisfied with grict equdity only if o = 0.
QED.

Usng the lemma 3 to make a generd comparison of cooperdive effort leves yidds the falowing
propogtion.

Propogtion 2 (cooper ativeeffort leves):
The private firm has no drategic incentive to spoend more cooperdive effort than the semipublic firm.

Thatis y, > Vg

Proof:

In case 1, both cooperative effort levels are the same (zero). In case 2, the cooperative effort levd of the

semipublic firm exceedsthet of the privatefirmbecause v, > 0 and y; = 0. Incaze 3, fromthelemmas3,
Y, > Y5 whatever thevaduedf « .

Q.E.D.

5. Conduding remarks

In this study, we developed a coopetition modd of amixed dligopoly market. In particular, we goplied
game theory to andyze a duopoly market shared by one semipublic firm and one private firm. We built the
modd to describe a coopetitive mixed dligopoly market in which both public and private firms determine
their leves of competitive effort to expand thar market shares having chosen their cooperdive effort levels

to maximize thetotd market Sze.

13




Our resuits show thet the competitive effort levd of the semipublic firmisbeow thet of the privatefirm.
Themore concerned isthe semipublic firm about sodd wefare, thelessit competes Onthebassof average
cogts, we then andyzed the case in which only the semipublic firm expends cooperaive effort. In this case,
the private firm behaves as a free rider. Furthermore, we found thet the semipublic firm expends more
cooperdive effort than does the private firm. Our andyds generates many indghts of interest to the
government, public and private firms. Regarding the government, it can use the privatization leve asamean
to regulae the competitiveness of public firms and to mitigete free-rider problem. Our modd offers an
explanation of why public firms dmaost dways contribute the mogt in cooperdive assodaions with privae
firmsbut theformer often have difficultiesin competing with the l atter.

However, our research isincomplete in severd respects. Following two out of such severd agpects are
the mogt interesting and important.

Hrd, we assumed that both firms choose ther effort levedls smultaneoudy. However, in redlity,
semipublic firms may choosetheir cooperdtive effort levesbefore private firms do. For example, toincresse
socid benefits, Japan Post developed and enlarged the potentia demand for ordinary divilianswho hed little
money. To represent this, a Stackd berg modd may be more gppropriatethan amodd ala Nash.

Saocond, the extent to which the semipublic firm cares about sodd wefare isimplicitly assumed to be
common knowledge. Thus, the private firm knows the extent to which the semipublic firm condders the
sodd aurplus [If there is Some uncertainty about this and the private firmisrisk averse, the private firm may

changeits cooperative and competitive effort leves
These issues reman open to discusson. Much additional work is required by future researchers to

improve our modd. However, our results have important implications for coopetition in mixed oligopoly
markets

14
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