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Abstract

The literature on mergershas extensivelyanalyzedthe decisionto mergeby private firms but it has not

considered the decision to merge by private and pfibfits. We assumehat whena private firm anda public

firm merge (or when one of them acquires the other), se¢yp a multiproductfirm in which the government
owns an exogenous percentage stakéhig framework,we show that the decisionto mergeby firms depends

on the degree to which goods are substitutes and on the percentage of the shares owned by the gowbmment

multiproduct firm.
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1. Introduction

The factorsthat influence the decisionto mergeby private firms and the effects of that
decision on social welfare have been analyzeithéyiterature on mergers. For examgiarrell
and Shapirq1990) show that, undercostasymmetriesmergersby private firms canincrease
social welfare. Thiss the casewhenthe lossescausedoy the reductionin marketcompetition
are outweighed by the cost savings obtained by transferring the dotpuessefficient plants
to more efficient ones. From the point of viewppivate firms, strategicmergersentail, among
other benefits, market power increasesand cost reductions derived from management,

production, financing and distribution economies (see, for example, Mueller, 1980).

The literature on mergers has extensively analyzed the decision to merge by privateatfirms
it hasnot consideredhe decisionto mergeby private and public firms. The purpose ofthis
paper is to fill this gap in literatufelt mustbe notedthat the literatureon public firms usually
assumeshat private firms maximize profits, public firms maximize social welfare and firms
with a mixture of private and public ownership maximizewmsgghtedaverageof the payoff of
the governmentandtheir own profit.? Therefore when consideringthe decisionto mergeby
private and public firms it mustbe takeninto accountthat thesefirms have different objective

functions.

The above issue is important because of the recent debates contexpiatizationof
public firms. Public firms are usually acquired by private firms, which reorganizetheir
organizationaktructureby settingup multiproductfirms after the acquisition.However, the
literature on public firms considersthat when a public firm is privatizeda new uniproduct

privatefirm arises.In this framework, De Fraja and Delbono (1989) show that when firms

! In this paper we will consider as a merger those cases in which one firm acquires another firm.
2 Matsumura (1998) argues that with the exceptiothefUSA, we canobservemany firms with a mixture of
private and public ownership. He shows that this typérof is a reasonablehoicefor the governmenin the

context of a mixed duopoly with uniproduct firms.



producea homogeneougood andthe numberof privatefirms is high enough,it is socially

desirable to privatize the public firm.

In this paper we assume thalhen a privatefirm anda public firm merge,they setup a
multiproductfirm. The new firm will be neitherpublic nor private, and the governmentwill
own an exogenougercentagef the sharesin the multiproductfirm. We considerthat the
private firm andthe public firm producedheterogeneouproductsandthat, after merging,the
multiproduct firm has two divisions, producing one variety in each divisiwie. showthat the
decision to merge by a private firm anguablic firm crucially dependson the degreeto which
goodsare substitutesand on the percentageof the sharesthat the governmentowns in the

multiproduct firm.

One example of the questitimat we want to study isgiven by the acquisitionof SEAT, a
Spanish publicly owned automobile manufacturer,by Volkswagen in 1986. After the
acquisition,Volkswagencontinuedproducingcarswith both brands.Volkswagenis partially
owned by the government of Lower Saxony, which owns a 20 percent stake in tfiedgen,

1998).

Similarly, the Frenchfirm Renaultacquireda 36.8% equity stakein NissanMotor and a
22.5% stakein NissanDiesel (RenaultPresse 20-10-99)in 1999. Renaultwas privatizedin
1996, and its share capiial owned55.8% by private shareholderand 44.2% by the French
State.Recently,"Renaultand the RomanianState OwnershipFund havejust carried out the
plannedtransferof capital and shares,thus sealingthe agreemensignedon July 2, 1999.
Renaulthas acquired51% of the equity capital of Dacia ... Dacia, now a private-sector

company, thus becomes a second marque for the Renault granault Presse30-9-99).

® Though product homogeneity is convenient dissh approximation,empirical evidenceshowsthat most real
world marketsare characterizedyy product differentiation. Thus, Cremeret al. (1991) arguethat introducing

heterogeneous products is a significant step towards achieving a better understanding of actual mixed oligopolies
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We considera duopolyin which one of the two firms is public andthe otherprivate (a
mixed duopoly). We study whether the public firm and the privatea@meto mergeto setup
a multiproduct firm in which the government owns an exogenous percaftédgeshares We
show that when the percentagfehe shares owned by the government innthétiproductfirm
takes an intermediate value and tlegreeto which goodsare substitutess low enough,both
the privatefirm andthe public firm will want to merge.When the percentagef the shares
owned bythe government takean intermediatevalue and the degreeto which goods are
substitutes is high enough, neither the private fionthe public firm will wantto merge.We
also show that when the multiproductfirm is able to obtain economiesof scope,the private
firm and the public firm want to merge for a broader range of the values of the percéitege

shares owned by the government and the degree to which goods are substitutes.

The paper is organized as follows. Section psesentdhe model. Sectionthreestudies
the results. Section four analyzes the decigiomergeby firms whenthereareno economies
of scope.Sectionfive analyzeghe decisionto mergeby firms when there are economiesof

scope, and conclusions are drawn in section six.

2. The model

To study the decision to merge by a public firm and a privatevemepnsideran economy
madeup of a monopolisticsectorand a competitive numeraireone. The monopolisticsector
compriseswo firms producinga differentiatedgood: onefirm is public andthe otherfirm is
private,denotedby 0 and 1, respectively. On the consumptiorside, thereis a continuumof

consumerf the sametype whose utility function is linear and separablan the numeraire

4 Bos (1986, p.231) points out that when public and private faxist in the economy,“Partial analysismust
be centeredon duopolisticor oligopolistic structuresvhereone of the participantsis a public enterprise.The
great advantage of such an analysis is that it revleal&hole rangeof possibleoutcomesas dependingon the

different possible reactions of the economic agents considered”.
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good. The representativ&eonsumemaximizesU(q,, d;) - Py - P10;, Where g0 is the

amountof the goodi andp; is its price (i = 0, 1). The function U(q,, 0,) is assumedo be

quadratic, strictly concave and symmetrigijranda,:
1
U(do. 0) = a(qo + o) — 5 (qf + 2bopas + f), 1>b=0°

where parametdr measures the degreewhich goodsare substitutesThen, inversedemand

functions are given by:
p=a-q-bg, i£jij=0,1

As is usually assumedsee,for example,De Fraja and Delbono, 1989), firms have

identical technologies, represented by the quadratic cost function:
C(a) =F + S kg k=1.5,i=0,1 @)

where F=0 with no loss of generality,since entrydecisionsare not considered.The profit

function of firmi is given by:

7= g (a—Gj—bay) — 5 kef, i # j;1, =0, 1. @

® We consider a simplified version of the model used by Vives (1984). Following Vives, we assulsd. tioat

assure that the functidi(qg, o) is strictly concave.

® To eliminate non relevant cases we consider that parakiistbigh enough, that i&>1.5.
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The private firm chooses the output lewel, that maximizesits profit given by (2) fori=1
andj=0. The public firm chooseghe outputlevel, q,, that maximizessocial welfare. We

measuresocial welfare as the sum of consumersurplus (denotedby CS) and producers’

surplus. Therefore, social welfare is given by:
W = CS+ 1y + 113, €))
where consumer surplus is given by:
CS= 3 (o + ) + bagdy. @)

The public and the private firms can decide to merge and set up a multiproduct firtwavith
divisions, 0 and 1.If they merge, we assume that the government eywescent of the shares
in the multiproduct firm. Following Matsumura (1998) we consider @fatn which is jointly
owned bythe public and private sectorsmaximizes thaveightedaverageof the payoff of the
governmentand its own profit. Therefore,in this case,the multiproduct firm choosesthe

output level of its two divisions}y andg,, that maximizes:
V =sW+ (1-9 (my* m), 5)
whererg andrg are given by (2) and/ is given by (3).

We proposea two stagegamewith the following timing. First, the private and public

firms decide whether to merge and set up a multiproduct firm whose ownership istshtred

7 We do not considerthat two independenprivate firms arisein caseof privatization. De Fraja and Delbono
(1989) show that the governmentprefersa mixed duopoly rather than two private firms when goods are

homogenous. This result holds when goods are not perfect substitutes.
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private and the public sectors.Second,the uniproductfirms or the multiproduct firm make

production decisions. To obtain a subgame perfect equilibrium, the game is solved backwards.
3. Results

Giventhatfirms haveto decidewhetherto mergeor not, we havetwo cases.First, the
public firm and the private one do not mergethis casethereis a mixed duopoly denotedby
the superscriptG. Second, firms merge and setup a multiproduct firm in which the

government owns percent of the shares; we denote this case by the supeBscript

We solve first the second stage of the game when there is a mixed duopqgtyivatesgirm

chooses the value gf that maximizes (2), fa=1 andj=0. The public firm chooseghe value

of g that maximizes (3). Solving these two problems simultaneously, we get:

c_ a(2-b+k o a(l-b+k) c. ak2-b+k) ¢ a(1+k) (1-b+k)
0= 2 20 1= 2 20 Po= 2 2 P17 2 2
2-b"+3k+k 2-b"+3k+k 2-b"+3k+k 2-b"+3k+k

6= a2k (2 —b +k)? nG:a2(2+k)(1—b+k)2
2(2-b2+3k+k)? " 2(2-b2+3k+k)?’

Wos a (7 +2b + 15+ 10°+2k> —2b%(1 + k) — 2b (3 +4k + k?))
2 (2-b%+3k+K)°

It is easyto seethat the output of the public firm is greaterthan that of the private one
independentlyof the degreeto which goodsare substitutes.Thus, in equilibrium, the public

firm hashighermarginalandtotal coststhanthe private one. Social welfare strictly decreases



with parametetb, since the industry’s output (and thus the consumersurplus) and profit

decrease also with this paraméter.

When the two firms merge, they set up a multiproduct firm that chooses the valyesdf

g, that maximize (5). Thus, we get:

a

0 s_a(@l-9(1+b)+K
(2-9(L+b)+k’

§=p1— )
2-9(1+b)+k

==

s 22(1-9(1+b)+k) \\s_a®(3-2) (1+h) +K)
(2-9 1 +b)+Kk)? ' (2-9 (1 +b) +k)?

where 7iSis the total profit of the multiproductfirm. The socialwelfare and the output of the
industry increase with paramesawhile the profitof the multiproductfirm decreasesvith this
parameter. Theeasonis thatthe greaterthe value of parametes is, the greaterthe weight of
social welfare is in the objective function of the multiproduct firma&esult, when parameter
s increasesthe outputlevel of the two divisions and the consumersurplusincrease which

outweighs the decrease in the profit of the multiproduct firm.

The multiproduct firm internalizes that divisions 0 and 1 produce substitute goodsa3hus,
competition between the divisions increases with the degree to which @resbstitutesthe
greater parametéris, the lower the output level of the two divisions #melconsumersurplus
are. Therefore the outputof industry, the profit of the multiproductfirm and social welfare

decrease with parameter

8 It can be shown that the output of both firms decreases with pardméter inverse demarfainction of good

i is given byp; = a— g — b g; therefore, for a giveq;, if b increases-bq decreaseand, thus, the marketsize of

goodi also decreases. As a resgltecreases lf increases.
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4. Analysis of the decision by firms to merge

In order to analyze thdecisionby firms to mergeit mustbe pointedout that the objective
functions of the firms (see (2), (3) and (5)) are influenaed, differentway, by parameter$
ands. Thus, we canidentify two effects,the s-effectand the b-effect, which we describe

below.

The s-effectonly affectsthe multiproductfirm. When parameters increases, foa given
value of parametdy, the weight ofsocialwelfarein the objectivefunction of the multiproduct
firm is greaterand, thus, output level, consumersurplus and social welfare increase while

profit decreases.

The second effect is the b-effect: fogiaen value of parametes, the greaterthe degreeto
which goodsare substitutess, the lower the firms’ outputlevel is. This effectis madeup of
two further effects. On the one hand, when parametelb increasesthe marketsize of each
good, and thus the output level, decreases. On the other handpavhereteb increasesthe
multiproduct firm andhe public oneinternalizethat goodsare substitutegthus reducingtheir
output level). Both effects influence output level in the same way and thugyif@ravalue of
parametes, whenparameteb increaseshe private firm reducests outputlevel lessthanthe

multiproduct firm and the public one.

We shall now analyze whether firms want to merge and set up a multiproduct firmve-irst
considerwhetherthe private firm wantsto mergeor not. In caseof mergingthe private firm
will own 1-s percentof the sharesin the multiproductfirm. Therefore,the owners of the

private firm will accept the merger if the profit that they will obtain in the multiprofitnat (1-

s)rS, is greaterthanthe profit obtainedby the privatefirm in the mixed duopoly, 7¢. Let sp

denotethe value of parameters such as(1-s)r=rnf; this value, shown in the appendix,

increases with parameter



Proposition 1. (1-s)7S> 7§ if and only if s< g, where Osp<1.

This propositionshowsthat the privatefirm will wantto mergewith the public firm if,

after the merger,the shareholder®f the private firm own a high enoughpercentageof the
sharesn the multiproductfirm (i. e., if s<sp).® Whens is high enough(i. e., if s>sp) the
private firm would prefernot to merge.This resultis shownin figure 1 for a given value of

parametek. This figure show how the decisionon merging by the private firm dependson

parameterd ands.

sA
1
The private firm does
not want to merge
- S p
The private firm
wants to merge
0 ™ b

1

Figure 1. lllustration of proposition 1 for a given value of paranieter

When parametesis low or high enoughpnly the s-effectis importantin explainingthe
result. When parametsiis low enough, thehareholdersf the private firm will alwayswant

the merger since they will have a high enough percentage of the shares in the multiproduct firm

° It is easy to see that, foine valuesof parametess at which the private firm wantsto mergewith the public

firm, the total profit of the industry is greater with a multiproduct firm than with a mixed duopoly.
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When parametes is high enough,the resultis reversedsince they will havea low enough

percentage of the shares.

When parametestakes an intermediate valygrameteb is importantin explainingthe
decisionon merging by the private firm. If parameterb is low (high) enough,given an
intermediatevalue of parametes, the private firm doesnot want (wants)to merge. Ifb=0,

goods are independent in demaasdthe private firm is a monopolistand doesnot take social

welfare into account, we have thatdji#< nif. If b tendsto 1, the degreeto which goodsare

substitutes is high. Thus, the profit of the private firm is VYew sincethe public firm is very
aggressive and competition in the product market is strong. On the other handltir@duct

firm internalizes that theegreeto which goodsare substitutess high, reducingthe output of

the two goods talecreasenarketcompetition.As a result, (1-s)78> . Up till now we have

only consideredwo extremecases(b=0 and b tendsto 1); if we considerother values of

parameteb, it must be notedthat when b increases, foa given value of parameters, n{

decreases more than $l#5. Thus, wherb is low (high) enough,for an intermediatevalue of

parametes, 71 is greater (lower) than (8.

The private firm is indifferent to merging for s=sp, and this value increaseswith

parameteb. To explain this result, both the s-effect and the b-effect must be taken into

account. The s-effect implies tHats)®decreases with parametawhile 71§ doesnot change

with this parameterThe b-effectimplies that if parametelb decreases, foa given value of

parametes, 717 increases more thdf-s)r€. As a result, ib decreases, it isecessaryhat the

shareholdersf the privatefirm receivea higher percentagef the sharesin the multiproduct

firm (i. e., parametes must decrease) to be indifferent to merging.
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Now we are going to analyze whether the government prefers a multiproduct fiwtmchn

it owns s percentof the sharesto a mixed duopoly. The governmentprefersa multiproduct
firm to a mixed duopoly iTWS>WE. Lets,, denote the valuef parametes suchthat WS=WG;

this value, shown in the appendix, increases with paratneter

Proposition 2. WS>WE if and only if s>g, where 0s<1.

This proposition shows that the government prefers a multiproduct firrmteeal duopoly

only whenit owns a high enoughpercentagef the sharesn the multiproductfirm (i. e., if

s>s,). Proposition 2 is shown in figure 2 for a giveaslue of parametek. This figure shows

how the decision on merging by the public firm depends on pararbetads.

sk

1
The public firm
wants to merge — Sw
The public firm does
not want to merge
0 ™ b

1

Figure 2. lllustration of proposition 2 for a given value of paranteter

As in the precedingcase,when parameters is low or high enough,only the s-effectis
important in explaining the decision by thevernmenbn merging.When parametes is high
enough,the public firm will alwayswant to merge,sincethe governmentwill have a high
enough percentage of the shares in the multiproduct firm. When pararisdtar enough,the

result is reversed, since the percentage of the shares owned by the government is low enough
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When parametestakes an intermediate valygrameteb is importantin explainingthe
decision by the governmenton merging. If parameterb is high (low) enough,given an
intermediatevalue of parameters, the public firm doesnot want (wants)to merge. Ifb=0,
goodsareindependenin demand.The privatefirm is a monopolistand doesnot take social
welfare into account. As the public firm cannot influence the market syt private firm,
the government prefersraultiproductfirm to a mixed duopoly. If b tendsto 1, the degreeto
which goods are substitutes is high. Thus, social welfare is high in the case of a mixed duopoly
since the public firm is very aggressive and competition in product market is str@ngsast,

the government prefers a mixed duopoly to a multiproduct firnve considerothervaluesof
parameteb, it mustbe notedthatwhenb increases, foa given value of parameters, WS

decreasemorethanWC. Thus,when b is high (low) enough,for an intermediatevalue of

parametes, the public firm does not want (wants) to merge.

The public firm is indifferent to merging fa&=sy, andthis valueincreasesith parameter

b. To explainthis result, both the s-effectand the b-effect mustbe takeninto account.The s-

effect implies that WS increaseswith parameters while WG does not change with this

parameter. The b-effect implies thapdrameteb increases, foa given value of parametes,

WS decreases more th&vf>. As aresult,if b increasesthe governmenimustobtaina higher

percentage of the shares in the multiproduct firm to be indifferent to allowing the merger.

In orderto determinethe equilibrium of the game(i. e., whetherthe private and public

firms mergeor not) we haveto comparethe valuessp andsy,. Given thatthis comparisons

very complex, we shall compasg ands,, for a given value of parameteer

Lemma 1. For k=2, sy=sp if and only ifb=b"=0.4432.
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This lemma shows thayy, is lower tharsp for low enoughvaluesof parameteb, while

the resultis reversedor high enoughvaluesof parameteb. The resultobtainedin lemmal

holds for allk, as shown in figure 3; this figure shows thatlecreases with parameter

Figure 3. Comparison &b andsy,.

Taking into account lemma 1 and propositions 1 and 2, we have the following result.

Proposition 3. For k=2, the private firm and the public firm will mergewhen b<b* and

10
SW<S <sp.

This proposition shows that the private firm and the public one teanerge,settingup

a multiproductfirm, for s,<s<sp. This is the casewhen the degreeto which goods are

substitutess low enough(b<b”). Fromlemmal andpropositionsl and 2 we can illustrate

proposition 3 in figure 4.

2 The result obtained in proposition 3 holds for values of pararketier than 2.
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zone IV
zone Il

0 i p D
b*

Figure 4. lllustration of proposition 3.

In figure 4 we candistinguishfour zones.In zonel, boththe privatefirm and the public
one prefer to mergén zonell, the privatefirm wantsto mergebut the governmenprefersa
mixed duopoly. In zone lll, neither the private firm nor the public fivemtto merge. Finally,
in zonelV the governmenprefersa multiproductfirm but the private firm doesnot want to
merge. The results shown in zones | to IV in figdirare explainedby the interactionof the s-
effect and the b-effect. In order to explain these resultwiWeassumdirst that parameteb is
given and only parameters can change.Subsequentlywe will also changethe value of

parameteb.

We shall assumdirstly thatb=0 andonly parameters canchange(seetable 1); thus, the
resultsobtainedare dueto the s-effectonly. In this case,we will analyzewhetherthe public

firm andthe private onewantto mergeor not. As we haveseen,the governmentallows the

merger ifWS>WG, whereas the private firm wants to merg€Lis)rS> ni.

Whens=0, WG>WS, since the multiproduct firm is private whereas there is a pfibticin

the mixed duopoly. When parametess increasesthe weight of socialwelfarein the objective
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function of the multiproduct firm is higher and, as a res\ff§,increasesGiven that WC does

not depend on parameteiif this parameter is higanough(i. e., if $>0.3557-5,,(b=0)), WS

will be greaterthan WG andthe governmenwill prefera multiproductfirm. However,when

s<sy(b=0) the government will prefer a mixed duopoly.

s=0 s=0.2 s=0.4 s=0.6 s=0.8

WS b=0 0.3125a2 0.3185a2 0.3240a2 0.3287a2 0.3320a2
b=0.2 | 0.2892a2 0.2958a2 0.3019a2 0.3071a2 0.3109a2

wWe b=0 0.3229a2 0.3229a2 0.3229a2 0.3229a2 0.3229a2
b=0.2 [ 0. 3033a2 0. 3033a2 0.3033a2 | 0. 303332 0. 3033a2

77? b=0 0.125a2 0. 125a2 0. 125a2 0. 125a2 0. 125a2
b=0.2 | 0.1096a2 0.1096a2 0.1096a2 0.1096a2 0.1096a2

(1-s)rzS b=0 0.25a2 0.1994a2 0.1481a2 0.0968a2 0.0468a2
b=0.2 | 0.2272a2 0.1812a2 0.1343a2 0.0874a2 0.0419a2

Table 1. Values of the objective functions of the government and the private fiks2for

When s=0, the private firm wants to merge,since it will own all the sharesin the

multiproduct firm. When parameters increasesthe s-effect implies that (1-s)i® decreases

while ¢ does not chang&hen, if parametes is high enough(i. e., if $20.4900=sp(b=0)),

the private firm will not want to merge.

The reason whgp(b=0) is greater thag,(b=0) is the following. Whes=0, the difference

betweenif and(1-s)r®is great, and therefore parametéias to increase greatdealin order
for ni¢ to be equalto (1-s)S. However, the difference betweenWS and WS is small, and

thereforeonly a smallincreasen parametes is necessaryor WS to be equalto WS. As a

result, wherb=0 the public and private firms want to merge tfog valuesof parametess such
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that0.3557<s<0.4900(zonel). Whens=0.4900o0nly the public firm wantsto merge(zone

IVV), while whens<0.3557 only the private firm wants to merge (zone II).

Next we shall consider thbt0.2 (see table 1) to introduce theffectinto the explanation
of the results. Given that parameterb is still small, the b-effect hasa small weight in the

explanationof the results;they are explainedby the s-effect. When b=0.2 it is obtainedthat

WS>WG for $>0.4065=,(b=0.2) and (1-sy&>nf for s<0.4973=p(b=0.2). Then,
s\(b=0.2) is still smaller thags(b=0.2), but the difference between the two values istless

whenb=0. The reason ithatwhen parameteb increasesVS decreasemorethan WG, for a
givenvalue of parametes. As a result, parameters must increasestrongly in order for the

government to accept the merger. However, for a given value of paranveten parametedy

increasesyi$ decreasesorethan (1-s)r, therefore the privatefirm will acceptthe merger

even with a small increase in parametd@rhen, wherb=0.2 both the private and public firms

want to mergefor the values of parameters such that 0.4065<<0.4973 (zone I). When

$>0.4065 only the public firm wants to merge (zone 1V) while w§h4973only the private

firm wants to merge (zone ).

We have seen in the above cabed whenthe value of parameteb is low, the resultsare
due to the s-effectiowever,whenparameteb is high enough,the b-effectdominateghe s-
effect. This is the case, for example, whef.6 (see table 2); the value pdrameteb is now

so high that,(b=0.6) is greater thasp(b=0.6). As parameteb is high enough,the value of

parametes necessaryor the public firm to want to mergeis greaterthan that allowing the

privatefirm to wantto merge. Inthis case WG < WS for s>0.5618 and n¢ > (1-s)r® for

$>0.5396. As a result, neither the public firm nor the private one want to merge for
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0.5396<s<0.5618 (zone IIlI). Whes=0.56180nly the public firm wantsto merge(zonelV),

while whens<0.5396 only the private firm wants to merge (zone II).

s=0 s=0.2 s=0.4 s=0.6 s=0.8

wS | b=0.6| 0251452 |0.2586a2 |0.2654a2 |0.2714a2 |0.2759a2
b=0.9 | 0.2288a2 | 0.2362a2 0.2432a2 0.2495a2 0.2543a2

WG b=0.6 | 0. 2703a2 |0.2703a2 |0.2703a2 |0.2703a2 |0.2703a2
b=0.9| 0.2499a2 |0.2499a2 |0.2499a2 |0.2499a2 |O0.2499a2

g | b=0.6]0.0850a2 |0.0850a2 |0.0850a2 |0.0850a2 |0.0850a2
b=0.9 | 0.0704a2 | (0.0704a2 |0.0704a2 |0.0704a2 |0.0704a2

(1-s)° b=0.6 | 0.1923a2 |0.1531a2 |[0.1131a2 |0.0729a2 | 0.0343a2
b=0.9| 0.1724a2 |0.1372a2 |0.1010a2 |0.0648a2 | 0.0301a2

Table 2. Values of the objective functions of the government and the private fika2for

When we consider a value of paramétgreater than 0.6, for exame0.9 (seetable 2),
the b-effect becomestronger.Thus, the interval of valuesof parametes in which the public

firm andthe privatefirm do not wantto merge,0.5688<<0.6130(zonelll), is greaterthan

when weconsidere=0.6. Whens>0.6130o0nly the public firm wantsto merge(zonelV),

while whens<0.5688 only the private firm wants to merge (zone II).

5. The decision to merge by firms when there are economies of scope

One advantage of multiproduct firms is that they are able to obtain ecorairsaspe.The
term economies of scope (see Panzar and W1881) is usedo describea basicpropertyof
production:costsavingwhich resultsfrom scoperatherthan scale.Chandler(1990, p. 41)
arguesthat “the mostcommonstimulusto diversificationwas the potential for economiesof
scope existing irmn enterprise’smajor functional units-productiondistribution,andresearch.
At most enterprises the first step toward such prodivetsificationwas the developmenbdf a
full line that exploited the firm’s facilities and capabilities in all the three major activities”.
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When a private and public firm merge,settingup a multiproductfirm, they areableto
obtain economiesof scope.An exampleis given by the partial acquisition of Nissan by
Renault. They will implement synergies covering the whole scope of their activities,
particularlyin the areasof purchasingproductstrategyandresearchThey planto developa
commonline of platforms and powertrains.Thesesynergieswill also apply to the strong
complementary nature of their geographical locatiBenault Press€0-10-99) points out that
“Work alreadydone by the Cross Company Teams confirms the transactionrationale and
feasibility of the objective of overall savings of $ 3.3 billion (3 billion euros) fo2OED-2002
period alone. In the longer tertiesesynergiesvould reach$ 3 billion eachyearfrom 2005

onwards”.

We can introduce economies of scapi@® our modelby assuminghat the costfunction

of the multiproduct firm is:

Cdp. t) = F +5 ki + 5 kaf —dogtly, 0 <d <k

We denote bgp(d) andsy(d) the values of parametsisuch that the private firmndthe
public firm, respectively areindifferentto mergingwhenthereare economiesof scope.The
values ofsp(d) andsy(d) are set down in the appendix. The government prefersligproduct
firm to a mixed duopoly i&>s,(d) and theprivate firm wantsto mergeif s<sy(d). In orderto
determine the equilibrium ghe gamewe haveto comparethe valuessp(d) ands(d). Given
that this comparisons very complex,we shall comparesps(d) and s,(d) for k=2. It canbe
shown thas,[(d) strictly decreases witthfor all b and that,(d) strictly increases witd for all

b.
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Proposition 4. For k=2, the private firm and the public firm will mergeif and only if

sy(d)<s <sp(d), where g(d)< sy and < sp(d)."*

This proposition shows thathenthereare economief scopethe privatefirm andthe
public one want to merge and set up a multiproduct firm only st <s<sp(d). Thus, for a
given value of parametek, the public firm andthe privatefirm wantto mergefor a broader
rangeof valuesof parameters and s than when there are no economiesof scope.The

comparison of propositions 3 and 4 is shown in figure %#$@r d=0 andd=0.2.

-, Merger between the private and public firms when

Merger between the private and public firms when d

Figure 5. lllustration of proposition 4.

The reasonof this resultis that the existenceof economiesf scopeimplies that, for a
given output level, the production cost of the multiprodinct is lower thanthat of the public

and private firms. As aresult, the profit of the multiproductfirm increasesvith parameterd,

" The result obtained in proposition 4 holds for values of pararketter than 2.
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for a given value of parameterdh and s, implying that sp<sp(d); i. e. the existenceof

economies of scope implies that the shareholders of the private firm will accept theforeeger

lower percentage of the shares in the multiproduct firm. Similarly, for a givgutlevel, WS
increasesvith parameted, sincethe productioncostof the multiproductfirm decreasesvith

this parameter. Thereforg,(d)<s,; i. €. the existencef economief scopeimplies thatthe

governmenwill acceptthe mergerfor a lower percentagef the sharesin the multiproduct
firm. Thus, economiesf scopemake the mergerattractivefor evenlower valuesof s than
before:valuesthat would not be conduciveto mergerswithout the economiesof scope(see

figure 5).

6. Conclusions

Literature on mergers has extensively analyzed the decision to byepgizate firms but
it hasnot consideredhe decisionto mergeby private and public firms. The purpose ofthis
paper is to study this type of merger, which is an importsutebecausef the recentdebates
concerning the privatization of public firms. These firans usually acquiredby private firms,
with multiproductfirms being setup after the acquisition.However, the literature on public

firms considers that when a public firm is privatized a new uniproduct private firm arises.

In this papemwe assumehat whena private firm anda public one merge,they setup a
multiproductfirm in which the governmentowns an exogenougercentagestake. We show
that the decision to merge by firms depends crucially on the percaritabares owned bthe
government irthe multiproductfirm andon the degreeto which goodsare substitutesWhen
the percentageof the shares owned bthe government takean intermediatevalue and the
degree to which goods are substitutes is émwugh,both the private firm andthe public firm
will wantto merge.When the percentageof the shares owned bthe government takean
intermediatevalue andthe degreeto which goodsare substitutess high enough,neitherthe

private nor the public firm will want to merge.
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Multiproduct firms are usually able to obtain economiesof scope. If we introduce
economiesof this type into the model we obtain that, for a given value of parameteik, the
public and the private firnvantto mergefor a broaderrangeof valuesof parameterd ands

than when there are no economies of scope.
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Appendix

Let s, denote the value afsuch thafl —s) 8= n§.

Sp = (12 + 16 - 802- 1603+ 4b5 + (40 + 420 -14b2 - 1803 - b4) k + (51 + 41b -9b2 - 5b3)

k2+ 31+ 1®-2029) k3+ (9 + D) kA + KO- (2 -b2+ 3Kk +k2) (40> (2+ k) - 4b2 (1 + k) (2 +
K2-203(2+K)2(2 + ) +bA (8 -K2) + (2 + K +K2) (2 + K+ K)2+ 2b (1 + k)2 (4 + 10K
+ 6k2 +k3))1/2) [ (1 +b) (4b%- b3 (2 +K) + (1 +K)2 (14 + 1% + 4k2) - b2 (14 + 19K + 6k2)

+b(2+k- 2k2 - K3))).

Let s,y denote the value afsuch thatWs=WG:;

sw=(2 @B +b-402+b%) + (13 + - 1M2- 2b3) k+ (9 + - 02) k2 +
2 (1+b)k3- (2-b2+ 3k +k2) (2 (1 +K) (1 +k-b)112)/

(1 +D) (7 + 203+ 15 + 10k2 + 2k3- 202 (1 +K) - 2b (3 + & + k2))).

When there are economies of scope the profit of the multiproduct firm and social welfare are:

22 (1-9(1+b)—d+ k)2
(2-9 (1 +b)—d+Kk)? '

Wiz & (3= (L+b)-d+K
(-9 (L +b)-d+k*

Let sp(d) denote, wherhereare economief scope,the value of parameters such that

WS=WE:
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sy(d)= (6 - 205 - 13 - k2- 2k3- 204 (d -1 +K) + 203 (4 + (6 -d)k + k?) +b (1 + K) (d - 8+
2K2 (d - 2) +k (6d -13)) +d (7 + 15 + 102+ 2k3) - 202 (1 + k) (4d - 3+ k (d + 2)+ k2) +
(2 (1 +b)2 (2 - b2+ 3k + k)2 (2b3d - 202d (1+K) - b (1 +K) (1 + (3 +K)) - (1 +k) (1 + k

+d (7 + &+ 2k))))2) [ (1 +b)2 (7 + D3 + 15 + 10k2+ 2k3- 2b2 (1 +K) - 2b(3 + 4k +

k2))).

Let sp(d) denote, wherthereare economiesf scope,the value of parameters such that

(L-97nS=ng:

sp(d)= (12 + 405 + 40k + 51k2 + 31k3 + 9k4 + KB+ b3 (d - 8 - &) (2 +K) - d (1 +K)3 (2 + k)
bAA+K) +D2(2+K) (d-4-%K-2k2)+b (2+ K+Kk2) B8+d(k-1)+ 9k +3k2) - ((2-
b2+ 3k + k2)2 (4b5 (2 +K) + 2b3 (2 + K) (02 - 4 -8k + 4d k - 3k2) + 2b (2 + 3k + k?) (2 +
d2(k- 1) + &k + k2 + k3 - 2d k(2 +K)) + b4 (8 +d2 - k2 - 4d (3 + X)) + (1 +K)2 (2 +K) (4 +
Bk+4k2+k3+ d2(4+K) -2d0(3+&K+k2))-2222+Kk) (2 2+ X)) +2 (2+3k+ k2 -d

(6 + 1k + 3k2))))1/2) / (1 +b) (4b% - b3 (2 +k) + (1 +K)2 (14 + 1% + 4?) -b2 (14 + 19 +

6k?) + b (2 +k - 2k2 - k3))).
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