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1 Introduction

Firm acquisition has become an increasingly important phenomenon in many industrial
countries in the last one or two decades. Following acquisition two different outcomes may
be observed: either the acquirer keeps both firms operating and both brands, or merges
them and only one brand appears thereafter before consumers. Most bank acquisitions are
examples of the former strategy, which I call a concentration movement; Pinkse and Slade
(2002) refer to the UK brewing industry, in which acquisitions have reduced the number of
firms from six to four, although keeping the number of brands fairly constant. In turn, the
suppression of a brand (e.g. the recent decision of DaimlerChrysler to end the Plymouth
brand) is part of the latter strategy. Motivation and welfare effects are not invariant, and
hence an analysis on these issues is relevant. This is exactly the aim of this paper: to find
out causes and welfare consequences of each option, and to compare them.

I consider an industry with product differentiation, where brand names play a role in the
level of demand. I perform the analysis both for price and for quantity as strategic variables.
Following a concentration movement both brands subsist and the new owner maximizes a
profit function corresponding to the sum of the profits before acquisition. If the firms merge,
one of the brands is suppressed - the new common name has a value somewhere in between
the two pre-merger values; optimization is performed for the sum of profits with this new
brand equity. Each option has different consequences upon rivals’ behavior and payoffs, and
upon the surplus of consumers, which is also studied.

This paper is related with the literature on mergers with product differentiation, with the
literature on brand names (e.g. Wiggins and Raboy, 1996; Tadelis, 1999), and with the lit-
erature on the welfare effects of variety (e.g. Spence, 1976; Dixit and Stiglitz, 1977; Mankiw
and Whinston, 1986; Klemperer and Padilla, 1997). Product differentiation reverses the pri-
vate unprofitability result of horizontal agreements under Cournot competition (Salant et
al, 1983; Granero, 1997) and thus makes it more attractive to join. Under price competition
horizontal agreements are always profitable in a differentiated product market (Deneckere
and Davidson, 1985). In this paper brand names work as an instrument of differentiation.!

The paper is organized as follows. The model is presented in section 2. Section 3
presents the results for two competing firms. Section 4 introduces post-acquisition rivalry

and distinguishes between price and quantity competition. Section 5 concludes.

IThe value of a brand to a firm, called brand equity, includes customer loyalty toward the brand, the
brand’s name awareness, perceived quality, and brand associations.



2 Model

Following Dixit (1979) and Singh and Vives (1984), I consider the following inverse demand

structure:
pi:ai—ﬁqi—vz% 1=1,..n, with a;, 8, v>0 (1)
J#i
In this general formulation there are n brands, each produced by a different firm. They
are substitutes (y > 0). Different intercepts capture different brand values: the higher
the value of the brand, the more consumers are willing to pay (because they obtain more
utility), so the higher ;. This is an absolute demand advantage for firm i. Goods are thus
differentiated both through their technical characteristics (v # ) and through their names
(a1 # )3
To begin with, I consider the two-brand case. Since this case, although simple to deal
with, does not capture rivalry nor differentiation after acquisition (because the industry
becomes a “monopoly”), I then generalize by admitting a third party, that stays out of the
acquisition process. Still, the two-brand case does not allow a separate analysis of the effects
upon consumers buying from the joining firms and upon those buying from outside firms
(which are already captured in a three-brand environment), neither to distinguish between
price and quantity competition after acquisition. However, it provides conclusions that are

robust to more players.

3 Two competing brands

Consider an industry with two firms, each producing its own brand, with inverse demands

given by
p1o= =B -
p2 = a2—Bg—yq with o, az, B, v >0, 8% > 42 (2)
When a; = ay and 8 = v these goods are perfect substitutes. The assumption of

(% > 72, equivalent to § > 7 given that v > 0, implies that the own effect of quantity on

price is larger than the cross effect. Without loss of generality, assume that a; > as (brand

2Note that the exogenous demand parameter may include more than just brand value (willingness to pay
connected with other factors), but for simplicity we normalize these factors to zero.

3 As Dixit (1979) states after proving the different impacts of the two types of differentiation, "industrial
organization economists should keep these two aspects distinct".



I’s value is higher than 2’s).*
System (1) gives rise to the following direct demand functions:

wf—ojy B L
-y FEopl Ty

If firms compete in prices, then, assuming zero production costs,” they choose p; (i = 1,2)

¢ = p; i=12 (3)

so as to maximize

oiff — o5y B Y
Wi:( 52—7; _52—72pi+62—72pj)pi W

Notice that p; and po are strategic complements (Bulow et al, 1985) if and only if v > 0.
Actually, when p; increases demand directed to firm 2 rises if 1 and 2 are substitutes, so py
increases as well.

Before acquisition, production is given by
. Blai(28% —4%) — a;87)
q; = 2 ) D) ) (4'1>
(87 =)(48”" = ?)

and prices are ,
pr = Q28° — %) — iy
' 4% — 2

(4.2)

Profit is equal to

o= 5(%‘2(252 - 72)2— o, 57)? (4.3)
(B7 = 2)(48" —92)?

and surplus of consumers buying to ¢

B%(;(28% —2) — a;87)?

CS; = (4.4)
2(5% PR — 1)
Total producer surplus is
PS* = 1% + 1k = B((O[% + O[%)(4B4 — 352’}/2 + 74) — 4@10[2B’7(252 — 72)) (4 5)
=m 2= .
(8% = 72)(45°% —2)?
and total consumer surplus
3 2 2 4 2_2 4\ _ 2 _ .2

ogr = Ul +a5)(45° = 367" +77) — dar sy (26 — 77)) (4.6)

205 —12)2(48” —2)?
So, social welfare can be written as
BBA% = 29%)((of + 03) (45" — 369 +7*) — 4a1a28v(28° —1?))
2(5% — D" — 1)

SW* = PS* + CS* =
(4.7)

4This linear structure obtains from a quadratic and strictly concave utility function U(q1,q2) = const +

a1q1 + a2q2 — Mm. Strict concavity requires 8 > 0 and 32 > ~2.

5Production costs are irrelevant in this analysis, as they do no change with the type of operation. The
only situation in which they might appear, as fixed cost, is when one of the brands is suppressed and the
firm needs to signal consumers, through a marketing campaign, that the surviving one has absorbed it, thus
directing potential clients.




If firms compete in quantities, and again assuming zero production costs, g; is chosen to

maximize
T = (o — Bgi — 74;)qi (5)

Quantities are strategic substitutes for v > 0.

The Nash-Cournot equilibrium before acquisition is

o 200 —ajy

q; = 462 Py (5'1)
* 6(20416 - Oé’Y)
pi = W (5:2)
* 6(20416 - aj7)2
Ty = (4B2 - 72)2 (53)
* * * B((a2+a2)(4ﬁ2+72)_8a @ B’}/)
PS* =gt 4y =1 2 G L (5.4)
sy = BB — o) a;7)" (5.5)
2487 — )2
* 5((0[% + OZ%)(452 + 72> B 8(11052ﬂ’)/) _ 1 *
Cs* = s = 3PS (5.6)
2(48° — )2

Notice that the more asymmetric a; and as are (higher a; and lower as) the less clear
it is that a rise in « implies a decline in profits, as happens when product differentiation
derives only from different own and cross-price effects (a1 = «3). This observation reinforces

the importance of considering both types of differentiation.

3.1 Concentration

Results after acquisition are invariant to the strategic variable (because the industry becomes
monopolized). If these firms concentrate, without merging, the new entity chooses p; and

p2 in order to maximize

a8 — agy B Y )
T+ = ( - p1+ p2 | p1+
BP—q2 B2 B2
asfl — agy B 2
( o EoptT 52—72“) b2 (6.4)
or ¢; and ¢ to maximize
T+ = (o1 — B — v@2)q1 + (a2 — Bg2 — vq1)q2 (6.B)



In any case the outcome is (where ac means "after concentration")

* ;3 — a7y

Toe = 37 —n) (6.1)

Piac = % (6.2)

Tiae = % (6.3)

PS; = e+ 3 = 0 tj?f _;;Wﬂ (6.4)
0}, = ﬂggﬁﬁ—_j;)?? (6.5)

os;, = Bl +a%é((%22t122))2_ Anadn) (6.6)
S = (of +a3)B (?>[328(Bv;)_7 24)241027(262 -7 67)

3.2 Merging

If firms merge there will be a single brand, with value a € [as, 1]. T assume that the new

brand’s value may not be lower than the lowest pre-acquisition, nor rise above the highest

ajtan
2

pre-acquisition. If o = (a particular case), consumers value the new brand exactly as
the average of the pre-acquisition values.

There are still two demand curves, both with the same intercept: p; = o — B¢; — vg;
(i = 1,2). The new entity maximizes (in price or quantity) the sum of profits in markets 1

and 2 and obtains (where am means "after merger")

Gom = 353 (7.1)
Plam = 3 (7.2)

)
Tiam = m (7.3)
PSim =5 ;‘i 5 (7.4)
CSien = 55217 =
CSim =11 ;iﬂw (7.6)
g = XB8+2y) (17)



3.3 Merge or concentrate?

Based on previous literature results, I omit the discussion on the incentives for firms pro-
ducing imperfectly substitute goods to join, either with price or quantity as actions, and go
directly to the analysis of the preferred type of agreement.

In order to analyze firms’ motivation, that is, their preference for concentration or merger,

let us compare profits in both situations.

2 2 _ _ 2 _
PSac o PSam — (al + O[Q)ﬁ 20510[27 2 (B ’Y) (81)

4(8° = ?)

In turn, in order to analyze consumers’ preferences for one option or the other, let us look

at

Csac _ Csam _ 6((0‘1 )(6 +7 ) 4a1a2ﬂ'y - 20‘2(6 — 7)2) (82)

8(8 —7)*(B+7)?
Finally, in order to consider the regulatory authority’s problem we look at SW,. — SWgp,.

Note that the expressions above are concave and always decreasing in «, and that for
a = W (that is, when the new brand value equals the average of the pre-acquisition
brand values) firms and consumers both prefer concentration to merger, contradicting the
intuition according to which one would expect them to be indifferent. Indifference values
are actually higher than m and are not the same for consumers and firms. Indeed,
PSue — PSam = 2522 > 0 and CSe — CSum = 281920 > 0 for a = 21522 The first
roots are lower than as. Hence, for more than half the allowed range of a (the lower half)
firms and consumers have the same preferences as to the type of agreement, and therefore
the regulatory authority has no need to care about the firms’ decision when there are no
rivals. Since the new brand would have a "low" value, firms prefer to keep both brands, and
that is also in the consumers’ interest.

Consider now the transformation o = % + A, with #2255 <A < #5220 A >0
(A < 0) means that reputation is improved (harmed) with merger as compared with the

average reputation before acquisition. Then

PS,.  PS,, =21~ a2)*(B+7) —4(8 — 7)((a1 + a2)A + A?) 9.1)

8(8% —12)
Blon = a2)*(B+7)? = 4(B = 7)*((u + az) A + A?))
16(8 —7)?(B +7)?
(a1 = 2)*(38 = 29)(B +17)* =438 +27)(B — 7)* (a1 + a2)*A + A?)
16(8 —7)*(8 +7)?

CS(LC - CSam =

(9.2)

SWac - SWam =
(9.3)



These expressions are concave in A. We restrict attention to A > 0 (since it has been shown
that PS,. > PSum and CS,. > CS,yp for all A < 0). Depending on the values of the

parameters, we may have one of the situations depicted in the figures below.

Figure 1.1)

Figure 1.ii)

Figure 1: 5+’y>§—;+g—f

No relationship can be established between “25=2, the upper bound of A, and the highest

roots of PS,. — PSam (ALF®) and CS,. — CSam (AS). Hence, there are three possibilities
for every case (AYS > AYS or APS < AS9), depending on the values of the parameters.’
Note that ADS > AS if and only if §+~ > 2% 4 22,

The meaning of the depicted areas is the following:

Area A: firms and consumers both prefer concentration

Area B: firms and consumers both prefer merger

Area C: firms prefer concentration, consumers prefer merger

Area D: firms prefer merger, consumers prefer concentration

2 2
OActually APS > 21502 oy oy > (Quband g ACS 5 @170z o s (@40)EY) yhich may

be true or not.



Figure 2.i)
A,PS ALCS
} } : —t
A A D B A
a, - a, 0 a, - a,
2 2
Figure 2.ii)
A,PS A,CS
} } : } :
A A D A
a, - a, 0 a, - a,
2 2
Figure 2.iii)
A,PS  ALCS
} } — :
A A A
a, — a, 0 a, - a,
2 2

Figure 2: f+v < gt + 52

Therefore, there may actually exist some divergence between firms’ and consumers’ in-
terests, which gives room for policy intervention. This corresponds to areas C and D (figures
1i and ii and 2i and ii). If it exists, this divergence area may be larger (figures 1ii and 2ii)
or smaller (figures 1i and 2i).

The more close brands 1 and 2 are in terms of reputation, and the more important are
direct and cross price effects (higher 3 and «), the more likely that the divergence will be
of type C, that is, with firms preferring concentration, but consumers being better off if
they would merge instead. This is intuitive, given that brands are substitutes. On the
contrary, the more asymmetric are brands’ reputations (higher «; and lower as), and the
less important are price effects (lower 5 and ), the more likely that the divergence is of type

D, with firms choosing to merge, but consumers preferring them to maintain both brands.”

8

"These results are in general consistent with the acquisitions observed in the Portuguese banking system.
Note that when + is high firms 1 and 2 are operating in the same market (for example, retail), since their
products are close substitutes to each other. On the contrary, when + is low (in the limit, zero) markets 1
and 2 are independent (for example, retail and investment).

81t can also be seen that as asymmetry (a3 — a2) increases the interval in which firms prefer to merge
enlarges, but its relative size to the whole allowed range of A declines.



So, as « rises firms are the first to prefer merger when brand values differ much, and
consumers are the first when they are similar. Only for very high « is it possible that both

groups prefer merger.’

Proposition 1 The type of agreement -concentration or merger- is not irrelevant in terms
of social welfare. There is room for policy intervention when joining firms’ interests and
consumers’ interests differ, which may happen for some non-empty range of «, the value of
the new common brand. When joining brands have quite different reputations, there may
exist a non-empty interval for a where firms choose to merge but consumers would prefer
both brands to be maintained. The reverse is true when pre-acquisition brands are similar
in terms of value. Price effects matter, too: when they are small (large) there may exit a
non-empty range of a where consumers prefer firms to concentrate (merge), but these are

more likely to choose merger (concentration).

Proof. Derives directly from ALY = 7(a1+a2)(677)+\/§2(§:z)v (of 020027 ,1q ASS =

—(o1+a2)(B—1)+V2/ (03 +ad) (B2 +72) —4a1028y

S —) , where AY S_ for instance, denotes the second
root of PSy. — PSum.
2 2 2 2
APS —AGS > 0= B+v— % > 0. The expression 3 + v — % rises with 3, v and

as, and declines with ovy. =

Looking at producer plus consumer surpluses (the problem of the authority), two situ-
ations may occur, depending on the parameter values: either concentration is better than
merger for all A, or only up to A5 the higher root of SW,. — SW,,,. It is thus clear that
the two types of acquisition are not indifferent as to their social effects.

Total quantity placed in the market with merger is higher than with concentration if
and only if the new brand value rises above the average of a1 and @».!° The firm with
the highest brand value, «y, is more likely to prefer concentration than the firm with as.

Consumers of firm 1 are also more likely to prefer concentration than consumers of 2.

4 Rivalry after acquisition

The above analysis is enriched, and still feasible, if the initial number of firms is raised to

three. Then there is still rivalry after acquisition, and we can isolate the impact on outside

91f one admits that merging requires a strictly positive advertising investment, in order to direct consumers
of the old brand to the surviving one, which concentration does not require, then preference for merger
becomes less likely.

10Note that, although I am using the terminology "new brand", this may actually be one of the old brands
(the surviving one). It need not be a newly created one.

10



firms, as well as the differentiated impact on consumers buying from inside and from outside
the agreement. In this subsection I only present the results that are new relative to the

two-brand case.

4.1 Price competition

With n = 3 in (1), production before acquisition when firms compete in prices is given by
(1=1,2,3)
g = BF(@i28° + 38y %) — (ay + aw)y(B+7))
' 2B(8 = )(B +27)(28 + 37)

(10.1)

and prices are
. _ (2824387 —°) — (e + )y (B +7)
b 28(28 + 37)

(10.2)

If two of these firms concentrate, say for instance firms 1 and 2, the choice of p; and ps

is performed in order to maximize

_(aa(B+7) — (a2 taz)y B+ gl
7TlJHTQ_( (B =7)(B+27) (ﬁfv)(ﬁ+2v)p1+(ﬁfv)(5+2v

a2(5+’7)—(041+a3)'y_ B+~ v (
( (B—7)(8+2v) GG+t GG ™ +Ps>) p2 (1LA)

while firm 3 chooses p3 that maximizes

] (p2 + p3)> P+

L 043(5+’7)—(a1+a2)7_ B+ , ’7 ) |
n= (G - T T et )
(11.B)
The Nash equilibrium is (with ¢,5 = 1,2 and j # )
g = 2@ T8O Y+ 57* = 29%) — oy (4B 50y = 20%) — 2485y (B 7)) g

A8 —7)(B+27) (267 + 287 — 7?)

0= (8 +7)(205(5 +57—7§) — (o +o;2)67) (11.1.B)
2(8 =7)(B+27)(28° + 287 —?)
pr = (2 —7)(26+3y) - Y2y = 2007(8 +7)
’ 4(28% + 2By — ?)
. 203(82+ By =9 — (1 + a2)By
B 2025 + 287 —77)

(11.2.A)

(11.2.B)

If firms 1 and 2 merge, the new owner maximizes the sum of profits arising from demand

curves p1 = a — Bq1 — Y(g2 + ¢3) and pa = a — Bg2 — v(q1 + g3) with « € g, a;]. For firm

11



3 demand is still p5 = ag — Bg3 — (g1 + g2). The equilibrium becomes

B(2a(B° + By — %) — asy(B+ 7))
2(8 —7)(B+27)(26% + 287 —12)

(B+7)(as(8” + By — ) — aBy)
(B=7)(B+27)(28° + 267 —7?)
oo 20(8°+ By —7) —asr(B+1)
2(28% + 2By — 7?2

. _ as(82 4 By —9%) — apy
b 26° + 28y — 72

*

G =q =

i
W x
|

4.2 Quantity competition

(12.1.A)

(12.1.B)

(12.2.A)

(12.2.B)

For a three-brand industry with Cournot competition the Nash equilibrium before acquisi-

tion is given by (i = 1,2,3)

g = Q20+ 7) — (o5 +an)y
’ 2(28 —7)(B+1)

Pt = Bl (28 +7) — (o + ax)7)
! 228 =7)(B+7)

If firms 1 and 2 concentrate ¢; and go are chosen to maximize

T+ = (1 — Bq1 — v(q2 + @3)) 1 + (2 — Bg2 — v(q1 + G3)) G2

while firm 3 chooses g3 that maximizes

m3 = (a3 — B3 — v(q1 + q2)) ¢3
The Nash equilibrium is (i, = 1,2 and j # 1)
g = Qal48” = 7?) — a7 (48 — ) — 2a17(B — )
' 4B =7)(28% + 28y —?)
2a3(8 +7) — (a1 + az)y
2257 + 267 — )
pr = Ci(48° + 47 — ) +7%a; —2007(8+)
' 4(26° + 267 —?)

Bas(B+7) — (a1 + az)y)
2(28° + 267 — 7?)

q3 =

D3

12
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(13.2)

(14.A)

(14.B)

(14.1.A)

(14.1.B)

(14.2.A)

(14.2.B)



If 1 and 2 merge the equilibrium is

o« 208 —azy
b T e 28y — ) 1o-14)
. w(B+9) —ay
ey (15.1.B)
« o (B+7)(2aB - a37)
P T e 1 28y — ) 15:2:4)
o Bl ) = o) .

26% + 26y — 4?
The result that follows is valid both for price and quantity competition.
When the value of the brand arising from merger is equal to the average of the values
of the pre-merger brands (o = %), the non-participating firm is indifferent between
concentration and merger of the rivals, and so are its customers.!’ Firm 3 is better off if

firms 1 and 2 concentrate than if they merge if and only if o > O‘IJQFO‘Q, the same being true

for its clients.

Proposition 2 If merging rises the surviving brand value above the average of the pre-
acquisition values, the profit of the outside firm and the surplus of its clients are higher if
rivals concentrate than if they merge. The reverse is true if the new brand value is lower

than the average.

Proof. n3%,. — 75, = (m_o‘l_az)’i&(ggjg%:’l);gza_m_0‘2)7). If ¢5,,, > 0, the sign of

Thge — Tham depends only on the sign of 2ac — oy — a2, and so is positive for all o > 2292,
CS30e — CS4am = 3(Thae — Tham), SO the same conclusions apply. ®

Rivalry thus implies a much narrower range of o where the regulatory authority has no
need to care about the joining firms’ decision, since outsiders have conflicting interests with
participants as to the preferred type of agreement for all v < 41492 or o > 21fe2 4 ADS,
The "surviving" interval where there is coincidence of preferences for all agents is only
ate <o < @t 4 min{APS, AFS}. The values of AP and AS® now vary with the
type of rivalry: there is an expression for price competition and a different one for quantity

competition (whose magnitudes are hardly comparable).

Lemma 3 If merging rises the surviving brand value («) above the average of the pre-

acquisition values (o and aa) and firms still prefer to concentrate, the regulatory authority

HParticipating firms, as well as their clients, prefer concentration, which is in accordance with the results
obtained in section 3.

13



only needs to intervene if customers of the joining parties are severely harmed by the agree-
ment, since every other agent (outsiders and their clients, as well as participants) benefits.
Formally this situation occurs for % <a< %—FAQPS, where the upper bound denotes

the value of o above which firms decide to merge, and which depends on the strategic vari-

able chosen. In the interval 91592 < o < 2292 4 min{ADPS AFS} there is surely no need
for policy intervention; however, for every other «, that is, for most of the cases, including
every merging situation, there may be room for the authority to intervene, directing firms to

the socially optimal type of agreement.

4.3 Does the type of rivalry matter?

As we have just seen, the choice of the strategic variable - price or quantity - influences the
magnitude of the interval for a in which every agent’s interests are in accordance. However,

the type of rivalry matters also for the difference between concentration and merger whenever

o # 0‘1‘2"0‘2 , that is, for the relevance of intervention when this is advisable. Hence, it must be
taken into account by the regulatory authority when considering the consequences of a non-
intervention. Actually, one type of competition or the other may induce higher differences
between concentration and merger for participating firms, outsiders and clients, therefore

changing joining incentives and their consequences. This is clear from the expression below,

which refers to industry profits.

c c c c 4873 A(y(a1+as+A)—a
(PSic — PSgs,) — (PSpe — PSpe,) = Hoilaatast A s B o4 0 YA 0

The same conclusion applies to (PS{q, + PS5.. — PS{e, — PSagm) — (PSTa. + PShq. —
PSYom = PS3am)s (PS3ac — PS3am) — (PSe. — PS3a,), (CSEE = CSE,) — (CSEE — CSER),
(CSTae + CS5ae = CStam = CS5am) = (CS1gc + OShye = CSTgy, — CShqp,), and (OS5, —
CSam) = (OS50 — CSam)-

Hence, the strategic variable is relevant for the authority when considering the compared
effects of the two possible types of agreement and deciding when its intervention, if to take

place, is more needed. The analysis of the above expressions allows the following conclusions.

Proposition 4 The type of strategic rivalry matters for the relevance of policy intervention,
if this is to occur (which also depends on the strategic variable chosen). When the value
of the brand deriving from merger is higher (lower) than the average of the values of the
two brands before acquisition, the higher the brand value of the firm that stays out of the

operation and the lower the brand values of those participating, the more likely that price

14



competition induces a larger (smaller) difference between concentration and merger than
quantity competition in terms of profits and consumer surplus, for participants, outsiders

and respective customers, thus making the authority’s intervention more (less) important.

Proof. Directly from computing the expressions above and taking derivatives. m

5 Concluding remarks

Firm acquisition may give rise to a single brand name, or joining parties may decide to keep
both names in the market. This choice is based on the level of differentiation: own and
cross price effects and brand values. The paper has also shown that the two possibilities
for the acquirer are not indifferent in terms of their effects upon profits (of participants
and rivals) and consumers’ surpluses, thus stressing the opportunity for policy intervention.
Depending on the value of the new common brand (and on the strategic variable chosen),
there may actually exist some divergence between the various agents’ interests. When policy

intervention is advisable, the type of rivalry (price or quantity) makes it more or less needed.
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