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Abstract

My objective is to better understand how a business should expand through acquisition. In a differentiated market where firms
first choose quality and then compete in prices, the idea is to analyze acquisition as an expansion strategy. The specific questions
I consider are the following: (a) is it better to acquire a direct or an indirect competitor? (b) how are the quality levels affected
by acquisition and does it matter whether the path to increase quality is fixed costs or costs that depend on the volume of sales?
(c) how are profits affected by acquisition? (d) how are prices affected by acquisition? and (e) what are the welfare effects of
acquisition? To study these questions, I employ a spatial model in which each attractive location in the market is occupied by
a business. The analysis shows that a firm enjoys superior profitability by acquiring a direct competitor. This obtains because
independent of quality, the ability to coordinate prices with the acquisition of a direct competitor is strong: this reduces the
intensity of price competition. Second, the model shows that the synergy created by direct mergers is inversely related to the
cost of building quality when higher quality comes from fixed investments and is unaffected by the cost of quality when the
costs depend on the volume of sales. Third, the model shows that post-acquisition, the merged firm implements reductions
in quality when higher quality comes from fixed investments but chooses the same quality when higher quality is delivered
by higher variable costs. Competitors respond by increasing quality in the first case and by leaving quality unchanged in the
second case. In addition, when higher quality comes from fixed investment, direct acquisitions create a market outcome where
price and quality are negatively correlated. Finally, the model shows that the effect of acquisition on total welfare is ambiguous
in the case of fixed investment; however, it is unambiguously lower when higher quality comes from higher variable costs.

Keywords Coordination - Quality and price competition - Horizontal differentiation

1 Introduction
1.1 Background

Business expansion is an important goal for many businesses
and acquisitions are pervasive. One might ask why would
a firm choose acquisition instead of creating a new busi-
ness to cater to customers it does not yet have? At least two
perspectives should lead a firm to prefer acquisition. First,
one disadvantage of creating a business to serve custom-
ers already served by a competitor is that the new business
will intensify competition for the customers the competitor
has. Second, many horizontally differentiated markets are
crowded: a majority of the viable locations for businesses
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are already taken. Often, existing businesses meet consumer
needs effectively. In such situations, a better approach to
expand one’s presence in a category may be that of acquiring
a competitor (and its location) in the battlefield.

Due to the ubiquity of mergers and acquisitions, they are of
significant interest to practitioners and academics. Atmar et al.
[2] propose that acquisitions (or mergers) can be classified into
three categories: (1) snapping up challengers, (2) expanding
the portfolio and (3) betting on adjacent industries. Not sur-
prisingly, the category of acquisitions that exhibits the worst
performance is “betting on adjacent industries”; only 22% of
these mergers deliver total shareholder return (TSR) which
exceeds the median. This is perhaps unsurprising given that the
acquired firms operate in markets outside the acquirer’s core
categories. The first two categories exhibit superior TSR. Here,
the new owner of the acquired firm has knowledge and skill
about the category and this makes it a safer bet. In addition,
there are often significant economies of scale when competi-
tors supply products or services made in the same way.
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Table 1 Recent acquisitions

Merger/Acquisition Date Category Acquisition type  Details*
Empire Inc. acquires Longo’s May 2021 Grocery retailing in the Greater Direct Empire stores (Sobeys and
Toronto Area (GTA) Freshco) are direct competitors
of Longo’s throughout the GTA
Estee Lauder (EL) acquires February 2021  Cosmetics Indirect EL (mainstream) and Deciem
Deciem (antithesis cosmetics: white
packaging, scientific names,
inexpensive)
Purina Acquires Lily’s Kitchen June 2020 Dog Food in the UK (focus on the Direct Competition between Beneful and
(LK) wholesome ingredient segment) LK can be managed
Puig acquires Charlotte Tilbury June 2020 Cosmetics Indirect Puig (sustainable cosmetics) and
(CT) CT (Luxury)
Hostess Brands acquires Voort- December 2019 Sweet Packaged Snacks (Canada) Direct Hostess Brands (snacking cakes)
mans and Voortmans (premium,
branded wafers and specialty
cookies
Burger King acquires Tim December 2014 Quick Service Restaurant Indirect Burger King (burgers, hot fast
Hortons (Canada) food) and Tim Hortons (donuts,
coffee, sandwiches)
L’Oréal acquires Cadum April 2012 Personal care products (France) Indirect L’Oréal adult PC products and

Cadum (focus on infants)

* Details for all the mergers listed in the table are available from the author.

Table 1 provides a summary of recent acquisitions rang-
ing from grocery retailing to personal care products. The
table highlights the tendency of firms to merge (or acquire)
direct and indirect competitors in the same category.

The advantages of making an acquisition within the same
category are clear. For example, despite Estée Lauder and
Deciem serving different segments through different channels,
the opportunity to realize economies in the manufacturing of
cosmetics is substantial. An unanswered question is neverthe-
less raised by the data reported in [2]. Total Shareholder Return
(TSR) is highest in the direct competitor category (“‘snapping up
challengers”). Here, 64% of the mergers deliver TSR above the
median. In contrast, for the indirect category (“expanding the
portfolio”), only 50% of the mergers deliver TSR that exceeds
the median. Thus, while scale economies provide strong logic
for business expansion, demand-side factors may be critical
for determining whether or not mergers deliver above average
performance. My objective is to examine this issue and provide
insight about how markets will be impacted by acquisition.

Academic papers that examine how acquisitions affect
markets are primarily focussed on issues of anti-trust and how
they affect total welfare [40]. As a result, when the “total wel-
fare” implications of an acquisition are weak, our understand-
ing of how the acquisition of a competitor affects profitability
is limited.! In general, markets where acquisitions occur are
mature (for example, all of the categories listed in Table 1 are
mature) and competitors have well-established locations. In

! Often, competition in markets is such that the acquisition of one
firm by another has relatively small effects on total welfare.

addition, consumers are informed about the offers in the mar-
ket and gravitate to offers that best meet their needs. However,
in these markets, firms make on-going decisions about the
quality of the customer experience. These decisions create the
context for pricing competition that unfolds between firms.?

It is in this context that my objective is to answer the fol-
lowing questions.

1. When a firm acquires a competitor in a horizontally dif-
ferentiated market, is it better to acquire a firm that is a
direct or indirect competitor?

2. How are the quality levels affected when a firm expands
through acquisition and does it matter whether the path
to increase quality is fixed costs or costs that depend on
the volume of sales?

3. How are the profits post-acquisition affected by whether
the cost to create quality comes from fixed investments
or costs that depend on the volume of sales?

4. How are prices affected by whether the cost to cre-
ate quality comes from fixed investments or costs that
depend on the volume of sales?

5. What are the welfare effects of acquisition?

In my analysis, I abstract away from supply-side consid-
erations such as economies of scale and complementarities

2 The model applies to markets where the level of quality can be
adjusted more easily than the horizontal location. For example, it is
easier for a Quick Service Restaurant to modify the service experi-
ence of customers than to change its cuisine category (to move from
burgers to pizza for example).
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in the supply chain. Supply-side factors certainly provide a
strong basis for acquisition. However, to explain the supe-
rior performance of acquisitions of direct competitors com-
pared to indirect competitors, it is imperative to understand
the demand-side effects of acquisition. These effects are
understudied and if better understood, firms can expand
with a more complete picture of how acquisitions affect
profitability.

The analysis identifies five key findings. The first four are
managerial in nature and the final finding relates to the effect
of acquisition on total welfare. First, a firm is invariably
better off acquiring a direct competitor versus an indirect
competitor. This obtains because independent of how the
quality of the customer experience is delivered, the ability to
coordinate prices with the acquisition of a direct competitor
is strong. This leads to higher average prices.

Second, when the quality is delivered by fixed invest-
ment, the model shows that the merged firm implements
significant reductions in the quality of the customer experi-
ence. In contrast, the level of quality provided to customers
is unaffected by acquisitions when the cost to create quality
is proportional to the firm’s level of sales.

Third, the analysis shows that the benefits of acquisi-
tion are different depending on whether the path to increase
quality is fixed costs or costs that depend on the volume of
sales. When quality is increased through fixed investment,
the benefits are inversely related to the cost of providing
quality. That is, when quality can be added at lower cost,
the benefit of an acquisition is reduced. Investments in qual-
ity are competed away and the less expensive these invest-
ments are, the more firms spend. In contrast, when the path
to higher quality is to increase the variable cost to serve a
customer, the benefit created by direct merger is unaffected
by the cost of increasing quality. A unique characteristic of
the variable cost context is that higher quality is financed by
each customer who buys.

Acquisition generally leads to higher prices, yet when
quality is delivered through fixed investment, the relation-
ship between quality and price is affected substantially by
whether an acquisition is direct or indirect. With a direct
acquisition, consumers face a market in which lower qual-
ity products are more expensive than high quality products.
With an indirect acquisition, the opposite occurs. When the
cost to create quality is proportional to the firm’s level of
sales, only adjacent acquisitions lead to higher prices.

The fifth finding relates to the effect of the acquisition on
total welfare. Typically, regulators are leery of acquisitions
in markets that do not generate significant economies.® In
my model, by construction, there are no economies. Accord-
ingly, the welfare effects of acquisitions are entirely driven

3 The economies may be in terms of manufacturing, distribution, ser-
vicing and/or administration.
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by “demand-side” factors: pricing coordination that might
create welfare losses and changes to the quality of products
that might generate welfare gains or losses. Without econo-
mies, the model indicates that we are more likely to observe
the acquisition of a direct versus an indirect competitor.
Accordingly, I focus my comments on the total welfare effect
of acquiring a direct competitor.

When higher quality is delivered by fixed costs, I find
that total welfare can increase when the cost to raise quality
is less than a threshold. In this situation, the welfare gains
from more efficient quality provision outweigh the welfare
losses created by pricing coordination. When higher quality
is delivered through higher variable costs, I find the total
welfare is unambiguously reduced by acquisition.

This means that with the acquisition of a direct com-
petitor, regulators need to be sensitive to how the quality
that customers experience is delivered by firms (through
fixed investments or costs related to volume), the expected
changes in quality (post-acquisition) and the expected
changes in pricing (which is the typical focus of regulators).
I now review the literature relevant to this study.

1.2 Literature Review

In general, the literature on competitor acquisition focuses
on issues of anti-trust and how acquisition (or merger)
impacts total welfare [40]. The assessment typically reflects
a trade-off between economies (created by the acquisition)
and welfare losses due to monopoly power [29]. There is also
a rich literature on how market foreclosure creates monopoly
power (and losses in total welfare) through downstream or
upstream integration [, pp. 194-196]. It is generally assumed
that horizontal mergers (or acquisitions) are profitable for
the firms involved [30, 37]. Davidson and Deneckere [9]
show this is invariably the case in markets characterized by
Bertrand competition. To a degree, the literature has ignored
why and how a firm should choose a takeover target.
Spatial models have been used to assess both the pricing
and welfare implications of mergers. In a model with price
competition and quadratic travel costs, Levy and Ritzes [20]
show that the incentive of neighboring firms to merge is
higher than that of non-neighboring firms.* From a merger
perspective, this implies that the closeness of competition in
spatial markets should be the primary concern for anti-trust
authorities. Brekke et al. [4] consider how mergers affect the
provision of quality delivered by fixed investments in 3-firm
spatial model setting and they find that the merging firms
reduce quality and also possibly price. This model is related
to my setting; however, with only three firms, the relative

# Similarly, Giraud-Heraud et al. [15] find that acquisitions of adja-
cent competitors are more profitable in horizontal markets restricted
to price competition.
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profitability and impact of adjacent versus indirect acquisi-
tion (by a focal firm) cannot be compared. In addition, my
objective is to understand whether the impact of acquisition
on quality is affected by the path firms use to create quality
(fixed investment or variable costs).

Other topics in this literature include analyzing how
merger activity affects the potential for entry and vice versa.
Stigler [35] suggests that mergers may not be profitable as
entrants sometimes derive positive externalities from merger
activity within an industry. Rothschild [32] focuses on how
the incentives of a potential entrant are affected when two
incumbents in a spatial market merge. It is important to note
that the question of whether to target a direct or an indirect
competitor when firms make strategic decisions about qual-
ity before competing in prices, has not been considered.’

The impact of acquisitions (or mergers) has also been
studied in a quantity setting (or Cournot) game [8, 12, 23].
As before the focus of this literature tends to be the welfare
implications of mergers. When Cournot firms compete in a
spatially differentiated market, [28] investigate how a merger
affects the locational decisions of the merged firm. The
authors show that acquisitions are often profitable because
the merged firm coordinates the location of its plants as
well as the quantity decisions. As noted earlier, mergers (or
acquisitions) are assumed to be profitable for the merged
firm. The challenge is to determine the overall welfare impli-
cations of mergers because at times, mergers are beneficial.

In addition, this study is related to the literature on prod-
uct line management. As noted by Lilien et al. [21], when
there is significant heterogeneity in the willingness to pay
for products, a product line is called for. In particular, when
consumers are heterogeneous in their willingness to pay for
a key attribute like quality, power, or warranty length, a firm
(with monopoly power) can construct a menu of offers and
through second degree price discrimination increase profit-
ability [22, 27]. The heterogeneity I consider is not based
on differences in willingness to pay for an attribute that “all
consumers” find valuable. The management of a product
line in a horizontally differentiated characterized by price
competition is considered by Giraud-Heraud et al. [16]. The
authors find that a multi-product firm with adjacent prod-
ucts coordinates the prices of its product line and uses lower
priced external brands to shield the interior of the product
line from competition.

There is also research which examines how firms will
manage competing product-lines. Early work considers how
firms would compete when they can offer more than one
product [3, 38]. More recently, researchers have studied

5 The literature recognizes that mergers may have an impact on
product quality. Willig [41] discusses the impact on total welfare
of changes in quality due to a merger when the change in quality is
exogenous.

whether firms should employ mass customization versus a
fixed number of offers to compete [24], competition between
specialist and generalist firms [14] and personalized pric-
ing and quality customization [13]. Typically the research
on product line management and competition assumes that
firms create offers beyond a single product at low cost (or
zero cost). Moreover, the notion of “taking over” another
firm’s offer is not on the table. The context I consider is the
opposite. First, [ assume that every viable segment (location)
in the market is already occupied. Hence, the notion of creat-
ing a new offer is ruled out by assumption. Second, I assume
that acquisition is the path that the firm chooses to expand.

There is also a rich literature which examines how firms
compete in multi-stage games. One of the first models to
examine a stage of quality investment where firms later com-
pete in prices is [34].° Shaked and Sutton show how quality
differentiation arises naturally in a market where consumers
are heterogeneous in their willingness to pay for quality.’
In contrast, Rhee [31] shows that firms may choose similar
levels of quality when the heterogeneity across consumers
is along a dimension that is horizontal in nature. Two-stage
models of competition (with price as the final stage) has
also been used to analyze advertising [10] and retail service
[18]. The tendency that firms have to differentiate in terms
of quality has unpredictable effects on total welfare and con-
sumer surplus. As a result, Chioveanu [7] uses a model of
quality and price competition to assess the effectiveness of
minimum quality standards.

In a nutshell, the approach I propose to study the impact
of acquisition builds on existing models of quality and price
competition. Similar to Iyer [18], the dimension of non-price
competition “quality” is assumed to affect the willingness
to pay of all consumers who patronize the firm in question,
by the same amount. In addition, the sequence of making a
choice about quality (which leads to fixed costs or changes
in the marginal cost to serve a customer) and then competing
in prices reflects the strategic nature of the quality decision
in the markets that provide motivation for this study.®

2 The Model

To address the questions described in Section 1.1, I need a
framework which has the following characteristics. First,
it is important to choose a framework in which the key

6 The model of Shaked and Sutton consists of three stages where the
first stage is an entry decision. the second stage is a choice of quality
and the third stage is a choice of prices.

7 Models that look at quality competition are generally set in mar-
kets where consumers are heterogeneous in their willingness to pay
for quality [1, 6, 39].

8 The findings are affected by the sequential nature of the quality and
price decisions. Contexts where quality and price are chosen simulta-
neously are less common.
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Pre-merger Pre-merger
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D

Fig. 1 Model to study business expansion by acquisition

attractive locations are occupied by competitors. Second,
there should be no ex ante rationale for one of the com-
petitors to be significantly more attractive for takeover than
another (for example, a larger captive market or better mana-
gerial skill). Finally, the framework has to be sufficiently rich
to reflect the choice that a firm can have between acquiring
a direct competitor (with which the firm competes directly)
and an indirect competitor (with which the firm competes
indirectly).

The model I use to examine this issue is a circular spatial
model in the spirit of Hotelling [17] and Salop [33] in which
the firms are located at 12 o’clock, 3 o’clock, 6 o’clock and
9 o’clock. As shown in Fig. 1, these positions will be known
as Firms A, B, C and D respectively.

Consumers are assumed to be uniformly distributed
around the circular market. The cost a consumer incurs to
select a product from a firm is proportional to the short-
est distance along the circle from the consumer to the firm.
It is important to note that each firm is a preferred choice
ceteris paribus for one quarter of the market. Each loca-
tion has equal potential to generate profit and the manage-
rial capabilities at each location are assumed identical. The
best location a hypothetical fifth firm could choose would
make it preferred for one eighth of the market at best. This
framework is designed to represent a context where acquisi-
tion is a better path to expansion than creating a new busi-
ness. This could be because the fixed costs to create a new
business are sufficiently high (to deter entry). But in addi-
tion, here, the crowded nature of the market means that the
potential market available to a fifth entrant is significantly
smaller. I assume that Firm A is the focal firm and the deci-
sion that Firm A makes is to expand by acquiring either

@ Springer

Synergy
created by the
merger

Fig.2 A necessity for acquisition to take place

Firm B or Firm D (direct competitors) or Firm C (an indirect
competitor).”

2.1 The Mechanics of Acquisition

I make the assumption that no owner of the four firms in the
market is willing to sell his/her business for less than the
profit the business currently generates. This implies that if
a merger creates synergy, a zone of potential agreement is
created for any owner (the buyer) who wishes to acquire the
business of another (the seller). Figure 2 shows a situation
where the profit of the merged firm is equivalent to the pre-
merger profit of the seller plus the pre-merger profit of the
buyer plus synergy created by the merger.

When a merger creates synergy, there exists the potential
for a merger that leaves the seller and buyer better off.'°
The buyer offers the seller the gray area plus a fraction of
the orange area. This makes both the seller and the buyer
better off compared to the situation prior to acquisition. I
assume an acquiring firm prefers the acquisition alternative
that maximizes the size of the orange area.

I now move to a precise description of consumer decision
making.

2.2 Consumer Decision-making

As noted earlier, consumers are uniformly distributed around
a unitary circular market with a density of 1. Consumers
are assumed to be informed about the attributes and prices
of all firms in the market. The location of a consumer in
the market is identified as x which is the distance from the

9 Similar to Levy and Reitzes [20], the “merged” firm continues to
operate from two locations.

10 There are contexts where a firm might merge due to its profits
being reduced if two competitors merge; however, that is not a fac-
tor in this framework. Even firms “on the outside” benefit from the
reduced intensity of competition.
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consumer to Firm A moving in a clockwise direction (this
implies that 0 and 1 identify the same location which is pre-
cisely the location of Firm A). A consumer buys at most one
product and will buy from the firm that provides her with the
maximum utility. The utility U from Firm i (i = A,B,C and
D) for a consumer located at x is given by:

Ux)=q;,+v—dt—p, (1)

In this expression, g; is the level of quality (or service) pro-
vided by Firm i and v is the consumer’s willingness to pay
for a base product that involves no transportation cost (v is
identical for all companies). The term dft is the transporta-
tion cost a consumer incurs to consume Firm i’s product.
The variable d is the shortest distance from the consumer
to Firm i and ¢ is the transportation cost per unit distance.
Without loss of generality, I normalize ¢ to 1. Recall that
a consumer chooses the route to Firm i which is shortest.
This implies that the transportation cost a consumer incurs
to consume Firm A’s product is x if she is located on the
right half of the market and 1 — x if she is located on the left
half of the market. The corresponding transportation costs
for each firm can be worked out in a similar fashion. Note
that the outside option for consumers provides 0 utility so
a consumer declines to buy if the highest utility she knows
of is less than 0. To ensure full coverage, I assume that v is
sufficiently high so that every consumer finds an alternative
that yields positive utility.

It is important to note that this analysis is based on a
market where consumers have heterogeneous tastes for dif-
ferent products but they are homogenous in terms of their
valuation of quality. In many categories where the main dif-
ferences between choices are horizontal in nature, this is a
reasonable assumption. However, the ability to generalize
the findings of this model to a market where consumer valu-
ations of quality are heterogeneous is limited.

2.3 Realization of Demand for Each Firm

The demand for each firm is based on consumers choosing
the firm that provides the maximum utility. To structure the
analysis, I assume that each firm realizes positive demand
from each of the segments that divides the market in four.!!
Demand for each firm is determined by finding the consumer
that is indifferent between the two adjacent firms in the four
line segments. The indifference point between Firms A and
B is assumed to x;, between Firms B and C is assumed to
X,, between Firms C and D is assumed to x; and between
Firms D and A is assumed is x,. The indifferent consumers
are shown in Fig. 3.

' When the equilibrium is determined, the outcomes are checked to
ensure that the assumption is justified.
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D
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Fig. 3 Indifferent consumers between the 4 firms
Table 2 Indifferent consumers
Indifference Point expression

1 1 1 1 1
X1 3PB = 3Pat 394 — 598t 3

1 1 1 1 3
*2 sPc—3Ppt+ 3495~ 59ct 3

1 1 1 1 5
13 39c —3Pct3Pp—34pt 3§

1 1 1 1 7
X4 5PA— 594~ 53Ppt 3dpt g

The expression for the indifferent consumer between Firm
A and B; B and C; C and D; and D and A are found by set-
ting equal the surplus from each adjacent pair of firms given
by Eq. 1. The expressions are shown in Table 2.

Given prices and quality levels, simple calculations imply
that the demand D, for each firm (i =A,B,CorD)is 1 —x, +
Xy, Xy — X1, X3 — X, and x, — x5 respectively. I now move to the
decisions that firms make prior to consumers making choices.

2.4 Firm Decisions

Prior to a possible acquisition by Firm A, the firms compete
strategically by first choosing quality levels. Similar to Motta
[26], I examine two different paths through which firms
spend to increase the quality of the customer experience.

1. First, I consider changes to the quality of the customer
experience delivered by a fixed investment, unaffected
by a firm’s volume of sales. Such investments include
on-going efforts to improve processes, measurement of
the customer experience, the quality of manufacturing
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or even the consumption environment (by updating/
freshening the interior of a restaurant or a retail store).
Here, to choose a quality level g;, a firm incurs a cost
ﬂql.z and the convexity of costs reflects the idea that
changes become increasingly expensive as a firm seeks
to improve quality. As in Mussa and Rosen [27] and Iyer
[18], we restrict our attention to the range of § for which
the profit functions are concave.

2. Second, I consider changes to the quality of the cus-
tomer experience through costs that affect the cost of
every item that is produced and sold by the firm. These
improvements are often related to using superior raw
materials or increased labor inputs to deliver the desired
outcomes. Examples of such improvements might be
using higher quality produce and meat in a restaurant
or hiring piece-rate workers with a higher level of train-
ing. As in Moorthy [25], to choose a quality level g;, the
firm incurs a marginal cost of ﬁql.z. This means that the
total cost to deliver higher quality when higher quality
is delivered by better raw materials or increased labor
input is D,-,qu2 where D; is the quantity sold. The con-
vexity of cost reflects the idea that firms start by mak-
ing inexpensive changes to the customer experience and
subsequent changes become more expensive. For exam-
ple, a gourmet restaurant might start by increasing the
quality of its vegetables but to move to the next level,
higher qualities of meat and fish might be needed.

I assume that firms choose quality simultaneously. After
qualities are chosen and observed by the four firms, the firms
compete in prices. As a simplification, I assume that the per unit
or marginal cost prior to quality being chosen is zero. When
the path to improving quality is fixed investment, the marginal
cost remains at zero throughout the analysis. When the path to
improving quality is through costs proportional to the volume
of sales, the marginal cost depends on the quality chosen by
the firm. Prices are chosen simultaneously and then consumers
make their decisions and firms realize profits. Using the expres-
sions derived earlier, the profit functions for each firm when
fixed investments are used to increase quality are:

7, =pD; - Bg’,i=A,B,Cor D 2)

When increases in variable cost are used to increase quality,
the profit functions are:

7= (p; = Bg*)D;.i = A,B,Cor D 3)

The solution to the game is based on a Sub-game Perfect
Nash Equilibrium and my focus is pure strategy equilibria.
As mentioned in Section 2.2, the reservation utility v is suf-
ficiently high such that all consumers buy. '

12 In equilibrium (with ¢ normalized to 1 and the marginal cost nor-
malized to zero), v = % is sufficient to ensure coverage.
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The extensive form of the game can thus be summarized
by the following steps:

1. The firms simultaneously choose quality g, (i = A,B,C
or D).

2. The firms simultaneously choose prices p; (i = A,B,C or
D).

3. Consumers observe the quality levels of the firms and make
a decision about which, if any, firm to purchase from.

Note that the timing of this game implies that firms
choose quality strategically prior to setting prices. In most
cases, this is reasonable. However, there may be situations
because of either regulation or the nature of the business,
where price and quality are set simultaneously. A model with
this alternative timing is available as supplemental material
(a link is provided at the end of the Appendix).

This completes the description of the pre-acquisition mar-
ket. When Firm A makes an acquisition of Firm j (j = B,C
or D), the objective functions of the competitors of Firm
A are unchanged. However, when fixed investment is the
basis to increase quality, Firm A’s objective function after
the acquisition is:

mp =paDy+p;D; = ﬂqf, - ﬂqu,]‘ =B,CorD )

When increases in variable cost are used to increase quality,
Firm A’s objective function after the acquisition is:

7y = (Pa—Bq3)Da + (Pj - ﬂqu)Dj,j =B,CorD 5)

After the acquisition, Firm A sets ¢, and g; simultaneously
in the first stage and p, and p; simultaneously in the second
stage to maximize profit. In the post-acquisition game, the
three competitors observe the quality choices before choos-
ing prices. In the next section, I present the analysis and
consider both paths that firms use to increase quality.

3 Analysis

Using an example based on the Canadian Quick Service Res-
taurant (QSR) market, consider the acquisition strategy of
Burger King. On the one hand Burger King (which I assume
is at position A in Fig. 3) can acquire a competitor that has
a similar menu (like Wendy’s or Harvey’s). This would be
analogous to acquiring either Competitor B or D in Fig. 3.
On the other hand, Burger King could acquire a competitor
like Tim Hortons, Coffee Time or Second Cup which do
not compete directly with Burger King (these restaurants
specialize in coffee and baked goods like donuts). I start by
considering the base case which is the benchmark to assess
the potential gains created by acquisition.
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3.1 Base Case when Fixed Investment Is Used
to Increase Quality

Prior to acquisition, the four firms choose qualities and price
independently. The firms start by making investments in
quality. The firms then observe the quality decisions of their
competitors and compete in prices in the final stage of the
game. The outcome is summarized in Lemma 1. Here, we

restrict our attention to value of § for which the profit func-
tions are concave <ﬂ > % .

Lemma 1 With investments in quality, the equilibrium is
. . 5 . 1
symmetric and firms choose quality of 15 Prices of y and
144525
23048

earn profits of

Lemma 1 shows that the prices before acquisition are unre-
lated to the level of quality chosen by the firms. This dem-
onstrates that the benefits of quality are competed away and
consumers are the sole beneficiaries of investments in quality.

3.2 Base Case when Higher Variable Cost Is Used
to Increase Quality

Here, I examine the equilibrium outcome prior to acquisition
when higher variable cost is used to increase quality. After
the quality decision is made, the firms observe the quality
choices of all competitors and compete in prices. The out-
come is summarized in Lemma 2.

Lemma 2 With investments in quality, the equilibrium is
symmetric and firms choose quality of ﬁ, prices of ﬁ(ﬂ +1)

and earn profits of 1—16.

Lemma 2 shows that the equilibrium is quite different
when quality improvement is obtained through higher vari-
able costs. The level of quality delivered to the market is
inversely related to §§ in both cases. However, when variable
costs are the basis for higher quality, firms increase prices
such that consumers finance the higher level of quality. Inter-
estingly, the profitability of firms is unaffected by the level
of quality that is ultimately delivered.

3.3 Acquisition when Improved Quality Comes
from Fixed Investment

I now consider the case when Firm A acquires Firm B or D
(a direct competitor), the equilibrium prices and profits are
summarized in Lemma 3. Here, we restrict our attention to
values of f where (a) the second order conditions (for all

firms) are satisfied and (b) the Hessian matrix of the two

. . . . . 31/43849+2439
business firm is negative semi-definite (ﬂ > T)

Lemma 3 With investments in quality, when Firm A

. . . . . 57-2908
acquires a direct competitor, it chooses quality of 375536255

. 1290557 . (25-2)(2905=57)°.
the prices are 5 143523 and it earns plrlgﬁstS?f SIS T]
The competitors choose quality of —853p charge prices

11506-725042"
— and the profit of each competitor is
(210255-3249)(155-2)*

25008(1455-23)*

29 152

Lemma 3 shows that when Firm A acquires a direct com-
petitor, it chooses lower quality than the competitors.'® After
the acquisition, consumers face firms that are different in
terms of quality and prices. This leads to unequal demand
for each firm and different market partitions compared to
pre-acquisition. Moreover, the acquiring firm reduces quality
from pre-acquisition levels. As noted in the pre-acquisition
case, the main beneficiaries of quality investment are con-
sumers. Hence, it follows that reduced investment in quality
might benefit a merged firm.

I now consider the situation where Firm A acquires Firm
C (the indirect competitor). The equilibrium prices and prof-
its of this situation are summarized in Lemma 4. As before,
we restrict our attention to values of # where (a) the second
order conditions (for all firms) are satisfied and (b) the Hes-
sian matrix of the two business firm is negative semi-definite

!

Lemma 4 With investments in quality, when Firm A

acquires Firm C (the indirect competitor), it chooses quality

of %, the prices are — 3223 and it earns profit of
10-454

18 4p—-1
©B-1D(184-5) : :
VT The competitors choose quality of 082325

charge prices of 1922 4nd the profit of each competitor is

> 9 4p—1
(98-2)%(1445-25)
11664p(45—1)> *

Lemma 4 shows that when Firm A acquires an indirect
competitor, as with direct acquisitions, the acquiring firm
and the competitor choose different prices and qualities ver-
sus the pre-acquisition outcome. Similar to the case of direct
acquisition, the acquiring firm reduces quality compared to
the pre-investment levels. A further insight of Lemma 4 is
that the profits of the merged firm are less than the sum of
profits earned by the two firms before the acquisition when
p<p*= % + % = 1.2343. This means that unless the
fixed investment cost parameter for quality exceeds £, an
indirect acquisition does not create synergy.

The key outcomes of Lemmas 3 and 4 are summarized in
Table 3 and these are used to determine the optimal strategy
for the focal firm and equilibrium outcomes after acquisition
takes place.

13 Lemma 3 is conditional on g being greater than a threshold that is
sufficient for the existence of a unique equilibrium. Details about the
limit for B such the conditions for uniqueness are satisfied are pro-
vided in the A.
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Table 3 Key results for improved quality comes from fixed investment

Context Price at Price at Quality at Quality at Profit of Profit of
merged firm independents merged firm independents the merged firm the competitors
Direct acquisition 1290 =57 2 1542 5722905 __114-8556  (255-2)(290p-57) (210254-3249)(156-2)
5145 p-23 10 145 p-23 575 p-3625 2 1150 p-7250 g2 6254(1455—-23)2 25008(1454-23)2
Indirect acquisition L 186=5 195=2 5185 10455 ©p-D(184-5" (9-2(144p-25)
18 4p-1 9 4p-1 544-2164> 1085-432> 1458p(4p—1)? 116645(4—1)2

Proposition 1 identifies the optimal acquisition strategy
for Firm A in a market where firms first make investments
in quality.

Proposition 1 With investments in quality, Firm A gener-
ates superior profitability by acquiring a direct competitor
versus an indirect competition. The advantage is increas-
ing in B. Firm A’s profit is also greater than the sum of the
profits of the two firms (pre-acquisition). This advantage is
increasing in .

Proposition 1 demonstrates that the main benefit of an
acquisition is the ability to coordinate prices. The benefit
is created because a merged firm coordinates the pricing
decisions of both offers. This relaxes price competition
and all firms benefit. This echoes findings from economics
where the focus is strategic takeovers in horizontal markets
restricted to price competition [20]. Of course, this model
investigates the impact of acquisitions in a horizontal market
where firms compete in both quality and price. Here, I show
that benefits come from two sources: price coordination and
lower investments in quality.

This raises two key questions. First, why does the benefit
of acquiring a direct competitor versus an indirect competi-
tor increase in f (the cost parameter for quality investment)?

The reason is, when the cost of increasing quality is low
( is small), the difference between the quality offered by
the 2-product firm and the competitors is amplified. This
obtains because the incentive of a firm with two adjacent
offers to increase quality is lower; the incentive to increase
share by capturing sales from the adjacent business is absent
when that adjacent business has been acquired. However,
in contrast to prices which are strategic complements in
this model, qualities are strategic substitutes."* As a result,
the best response of both competitors is to increase quality
creating a significant gap between the low qualities of the
merged firm and the qualities of the competitors. This leads
to reduced demand for the merged firm. With low demand,
the benefit of price coordination is diminished.

14 In competitive models, when the best responses of competitors for
a key decision (like price or quantity) are positively correlated, they
are known as strategic complements. When they are negative corre-
lated, they are known as strategic substitutes [5].
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Second, why does the benefit of acquiring a direct com-
petitor versus the sum of the profits pre-acquisition increase
in f# (the cost parameter for quality investment)? As noted
earlier, the benefit of acquisition in a model with quality
investment comes from investing less in quality and price
coordination. As f increases, money lost to investments in
quality are smaller and thus, the advantage created by the
acquisition (versus pre-acquisition) increases.

3.4 Acquisition when Improved Quality Comes
from Higher per Unit Costs

I now consider the case when Firm A acquires Firm B or D
(a direct competitor), the equilibrium prices and profits are
summarized in Lemma 5.

Lemma5 When higher variable cost is the path to increase
quality and Firm A acquires a direct competitor, it chooses
quality of ﬁ, the prices are ﬁ(&l} + 5) and it earns profit of
%. The competitors choose quality of ﬁ, charge prices of

ﬁ(éﬁ + 5) and the profit of each competitor is %.

Lemma 5 shows that when Firm A acquires a direct com-
petitor, the qualities of its offers are unaffected by acquisi-
tion. However, the acquisition incentivizes the merged firm
to charge significantly higher prices. The competitors also
increase prices from pre-acquisition prices but not to the
same degree. Interestingly, the main beneficiaries of the
acquisition are the independent competitors who continue
to compete with the merged firm. Their profits increase pro-
portionately more than the profits of the merged firm.

I now consider the situation where Firm A acquires Firm
C (the indirect competitor). The equilibrium prices and prof-
its are summarized in Lemma 6.

Lemma 6 When higher variable cost is the path to increase
quality and Firm A acquires Firm C (the indirect competitor),
it chooses quality of ﬁ, the prices are ﬁ(ﬂ + 1) and it earns
profit of % The competitors choose quality of ﬁ, charge
prices of ﬁ(ﬂ + 1) and the profit of each competitor is 11—6

Lemma 6 shows that when Firm A acquires an indirect
competitor, the impact on the market is negligible. Firm A
doubles it profit but this is identical to what Firms A and C



Customer Needs and Solutions (2022) 9:74-94 83
Table 4 Key results for improved quality comes from higher per unit costs
Context Price at merged firm Price at independents Quality at Quality at Profit of the Profit of the
merged firm independents merged firm competitors
Direct isiti L L 1 1 4 2
irect acquisition 20/;(8 B+5) 20/:(6'3 +35) v % = o
Indirect isiti L L 1 1 1 L
ndirect acquisition 7 B+ 7 B+ % 7 - -

earned prior to acquisition. The analysis raises an important
question. When higher variable cost is used to raise quality
of the products, why are the qualities of products unaffected
by acquisition. The explanation is that a higher price facili-
tated by higher quality leads to a first order change in the
profit of each firm whereas the increase in demand facilitated
by an increase in quality is a second order change. For each
product sold by a firm, there is an incentive to increase the
quality until the marginal cost of increasing quality is equal
to 1. This occurs when quality is equal to ﬁ While increas-

ing quality leads to higher demand at the margin, this effect
is of second order.

The key outcomes of Lemmas 5 and 6 are summarized in
Table 4 and these are used to determine the optimal strategy
for the focal firm and equilibrium outcomes after acquisition
takes place.

Proposition 2 which identifies the optimal acquisition
strategy when improved quality comes from higher per unit
costs.

Proposition 2 When higher variable cost is to increase
quality, Firm A generates superior profitability by acquiring
a direct competitor versus an indirect competition. Firm A’s
profit is also greater than the sum of the profits of the two
firms (pre-acquisition). The benefits of a direct acquisition
are unrelated to j.

Proposition 2 reinforces the logic that explains Proposi-
tion 1. The main benefit of acquiring a direct competitor is
the ability to coordinate prices. In fact, when variable costs
are used to increase quality, the only benefit delivered by
acquisition is the coordination of prices because the quali-
ties of products are unaffected by acquisition. In contrast to
the case of fixed investment, the benefits of acquisition are
unrelated to the cost of providing quality.

These different relationships flow from the nature of the
expenditures being made. With fixed investments, the money
spent on quality is sunk by the time firms set prices. As a
result, the benefits of higher quality are competed away and
only consumers benefit. Even a merged firm suffers signifi-
cantly when the cost to create quality is lower.

In contrast, when the costs to create quality are variable
in nature, a firm only pays the cost to create quality if a sale
is made. As a result, the quality level is chosen in advance

such that the marginal cost of adding quality is exactly equal
to the marginal revenue. In the next section, I move to the
second research question which relates to how the quality of
products is affected by acquisition.

3.5 The Effect of Acquisition on Quality when Fixed
Investment Is Used to Increase Quality

In this section, I focus on how acquisition affects the quality
of the offerings in the market when fixed investment is used
to increase quality. ° To facilitate presentation, the quality
levels are presented as qﬁ where the subscript r refers to
the regime (direct acquisition, indirect acquisition and pre-
acquisition) and the subscript f refers the firm (the merged
firm or the competitors). The ordering of the relative quality
levels post-acquisition relative to the pre-acquisition quality
level are summarized in Corollary 1.

Corollary 1 Given a cost of building quality p > Y2225 4 39143,
the equilibrium quality levels are ordered as follows

competitor competitor > merged firm merged firm
direct acq qindi‘ q qpre ac qindirect acq direct acq
34/43849+2439 1/2372329+503 il
When f eg %210 R ), the equilibrium
quality levels are ordered as follows g > g
competitor competitor merged firm merged firm

direct acq indirect acq > qpre acq > qdirect acq indirect acq’

Corollary 1 indicates that there is a slight reordering of the
qualities for values of f at the low end of the allowable range
(between = 0.36471and =~ 0.39142). Nevertheless, the ordering
of quality levels exhibits a regular pattern as shown in Fig. 4.

First, the merged firm chooses quality that is strictly less
than the pre-acquisition quality and the competitors do the
opposite (Bars 1 and 2 versus Bars 4 and 5 in Fig. 4). As
explained earlier, the merged firm has less incentive to invest
in quality than the competitors. Because the first stage is a
game of strategic substitutes, the best response of the com-
petitors is to increase quality.

Figure 4 also shows that the gap in qualities between the
merged firm and its competitors in the case of direct acquisi-
tion (the difference between the blue bars) is strictly greater
than for an indirect acquisition (the difference between the
green bars). Corollary 2 summarizes this observation.

15 As noted in the previous section, the quality of offers is unaffected
by acquisition when costs that are proportional to the quantity sold
are used to increase quality.
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Fig.4 Quality ordering (Fixed
Investment Case) § % 0.39142

quality

quality
of merged
firm (direct)

Corollary 2 The quality gap between the merged firm and
its competitors is always larger for a direct versus an indirect
acquisitions.

The explanation is that the link between a firm’s choice
of quality and its effect on a direct firm is stronger than its
effect on an indirect firm. An indirect acquisition reduces
the incentive to increase quality because of how it influences
prices in the second stage. However, with a direct acquisition
(Firm A acquires Firm B), a lower choice of quality for Firm
A makes a lower choice of quality for Firm B optimal: this
generates direct savings for the merged firm. Even without
economies, when a firm makes a direct acquisition, it has an
incentive to (a) reduce quality across both offers, (b) increase
prices for both offers and (c) capture significantly less of the
market than was captured by the two firms pre-acquisition.
Because of higher prices and the savings in fixed investment,
this leads to higher profits for the merged firm compared to
the combined pre-acquisition profits of the two firms. The
reason the “positives” of reduced quality outweigh the “neg-
atives” of lost market share is that the main beneficiaries of
quality investment are consumers not firms.

Corollary 3 summarizes the impact of how Firm A’s
acquisition of a competitor affects the average level of quality.

Corollary 3 The average quality after acquisition drops and
it drops more for an indirect than a direct acquisition.

The key insight provided by Corollary 3 is that acquisi-
tion leads to a deterioration in the average quality of prod-
ucts sold in the marketplace.'® The reduction in average

16 In [4], acquisition leads to an average quality increase. However,
in a 3 firm model, there are only two firms after an acquisition. As a
result, the incentives of the sole outside firm to increase quality are
amplified.
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quality is generated by the reduced incentive that the merged
firm has to invest in quality; this creates an incentive for the
competitors to ratchet up quality in response, but the com-
petitors’ increase in quality is insufficient to compensate for
the reductions implemented by the merged firm. It is inter-
esting that while the gap between the merged firm and its
competitor is larger with a direct acquisition, the reduction
in average quality is higher with an indirect acquisition. The
reason for this is that with a direct acquisition, the merged
firm also implements a price increase; this attenuates the
merged firm’s incentive to reduce the quality of its products
further. In 2007, the European Commission raised concern
that service quality would be reduced by the proposed takeo-
ver of Aer Lingus by Ryanair in 2007 [4]. !7 Because Aer
Lingus and Ryanair are direct competitors; this model sug-
gests that concerns about reductions in service quality would
be higher were the merging firms indirect competitors.

3.6 The Effect of Acquisition on Prices

The analysis leads to a key observation regarding the impact
of acquisition on the relationship between price and quality
across the firms when fixed investment is the path to increase
quality. To illustrate this observation I examine the ratio

A Peomp—Pac. . .1 o e
A—‘” = =% 4 for direct and then indirect acquisitions. After
9 Geomp=Tacq

a direct acquisition, 2—2 = 2—2 - %ﬁ < 0 (in the allowable

range). This implies that with a direct acquisition, an inverse
relationship between price and quality is observed; higher
quality offers are less expensive. This means that acquisition
has a negative effect on consumers who are in the “trading
area” of the merged firm. They pay higher prices for offers
that are lower quality than before the acquisition. After an

17 The European Commission decision was rendered on June 27,
2007 (Case # COMP/M.4439).
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indirect acquisition, % = % > 0, the opposite is observed.
q

The merged firm serves the market with offers that are both
lower quality and lower priced than the competitors (a typi-
cal positive relationship between price and quality appears).
Building on the finding of Brekke et al. [4] about how a
merged firm will adjust quality, this model goes further and
provides insight about how price and the relationship
between quality and price are affected by acquisition.
When higher variable costs are the path to increase qual-
ity, average pricing in the market is unaffected by an indirect
acquisition. However, when a direct competitor is acquired,
the merged firm increases its prices by 2% and the competi-
tors increase their prices by 2% The actual prices charged
post-acquisition depend on f (the cost of adding quality) but
the magnitude of the increase is unrelated to $. This under-
lines the absence of a strategic effect through quality when
variable costs are the path to increase quality. As shown
in Table 4, the market is largely unchanged but the merger
leads to a reduction in the intensity of price competition.

3.7 QSR Stylized Example

Here, I return to the example of Section 3 in which Burger
King chooses between the acquisition of a direct competitor
like Wendy’s or Harvey’s or an indirect competitor like Tim
Hortons. While the model is stylized, Burger King acquired
an indirect competitor in 2014: Tim Hortons.'® The econo-
mies created by merging a restaurant chain that specializes
in hamburgers and hot food and another which focuses on
baked goods, donuts and coffee are minimal so the model
is close to the situation being considered. A review of the
popular press reveals 4 main paths to enhance quality in
QSRs." The 4 paths are (a) keeping the menu “fresh”, (b)
upgrading processes within the restaurant (such as auto-
mated menu boards), (c) ensuring that restaurant environ-
ment is “appealing and contemporary” and (d) training and
educating employees to provide better customer facing ser-
vice. All of these paths reflect a context where the QSR is
making a fixed investment to upgrade quality.

The model provides insight regarding the expected out-
comes of such a merger. First, the model predicts that the
merged firm will reduce both investments in quality and
prices (this will be countered by a ramping up of quality
by the competitors). Second, the model predicts that the
merged firm will lose market share. Third, because quality

18 The details of the acquisition are provided in https:/globalnews.
ca/news/1724238/its-official-tim-hortons-burger-king-become-one/

19 Background on the challenge of improving quality in QSRs is
available at https://www.paystone.com/blog/7-tips-to-improve-the-
customer-experience-in-your-restaurantput, https://benbria.com/4-
elements-of-cx-that-every-qsr-should-measure/ and, https://www.usa-
shade.com/resources/articles/ways-to-enhance-your-gsr-experience.

is important in the QSR market, the model suggests that the
acquisition will generate minimal if any gains in terms of
profit.

In Canada, the five years since the Tim Hortons acquisi-
tion have been difficult for Restaurant Brands International
(RBI). I focus my comments on Tim Hortons because in
Canada, Burger King is relatively small compared to its key
competitors (290 outlets versus 1475 McDonalds outlets and
383 Wendy’s outlets).?’ There is also information suggest-
ing that Burger King’s recent performance has been lack-
luster; it seems as if the main focus for Burger King after
the Tim Hortons acquisition was the benefit of tax inversion
obtained by shifting its head office to Canada.”!

Returning to Tim Hortons, there is compelling evidence
that investments in quality for Tim Hortons were reduced in
the years following the acquisition. Since 2014, Tim Hor-
tons, which built its reputation on good coffee, fresh donuts
and tasty breakfasts, changed. Tim Hortons became a low
cost QSR chain that (a) took years to upgrade coffee lids
that leaked on consumers, (b) launched a loyalty program
that provides a large number of coffee giveaways (a de facto
price reduction), (c) ships partially frozen donuts to its fran-
chises and (d) has a frequently changing menu that includes
flavored drinks and gimmick donuts [19]. The drop in qual-
ity is reflected by Tim Hortons falling off the Reputation
Institute’s list of the 50 most reputable Canadian companies
(in 2017, it held the 13th spot). Contrast this with McDon-
ald’s activity during the same period (McDonald’s is a direct
competitor of Burger King). McDonald’s redesigned most
of its franchises to provide a “more elevated” relaxed café
experience for customers.??

These changes led to a loss of market share by Tim Hor-
tons. While same store sales remained flat in the years imme-
diately following the acquisition, they have fallen recently
by as much as 4.1% [19]. The financial performance of the
Tim Hortons division of RBI is not available publicly but
the announcements by RBI and investors are consistent with
profits that are significantly below expectations. Moreover,
Tim Hortons’ revenues in 2019 were just over $6.7 billion
US and this represents a decrease of 1.5% from the previous

20 Background is available at https://www.scrapehero.com/top-fast-
food-chains-in-canada/. Because Burger King is a strictly controlled
global brand and its Canadian operations are relatively small, the flex-
ibility of RBI to adjust the quality of Burger King in Canada is lim-
ited.

2l Background on Burger King is available at https:/www.eatthis.
com/news-burger-king-decline/ and https://www.forbes.com/sites/
jonhartley/2014/08/25/burger-kings-tax-inversion-and-canadas-favor
able-corporate-tax-rates/?sh=5c4edb6c3ed7.

22 These changes are discussed in https:/business.financialpost.com/
news/retail-marketing/mcdonalds-extends-its-cafe-chain-rollout-as-it-
battles-tim-hortons-and-starbucks
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year.”? Because RBI earns its profit almost entirely from
revenue-based royalties, it is not a stretch to say that profits
have not increased. In a nutshell, the Tim Hortons acquisi-
tion has led to market changes largely consistent with the
predictions of the model. Indeed, the model suggests that
Burger King would have fared better were it to have acquired
a direct competitor like Wendy'’s.

The reduction in quality at Tim Hortons since the acquisi-
tion leads to the question of how these changes affect total wel-
fare. Returning to the model, when fixed investment is the basis
for increasing quality should the predicted reduction in aver-
age product quality caused by acquisition, be a source of con-
cern for market regulators? In addition, if quality is increased
through higher variable costs, are acquisitions a cause for con-
cern. I consider these questions in the next section.

4 The Welfare Implications of Acquisition

As noted in Section 2, I focus on situations where all con-
sumers buy. I start by analyzing the welfare implications
of acquisition when fixed investments are used to increase
quality. Total welfare is given by the benefit created from
consumption (B), less transportation costs (7") less invest-
ments in quality made by every firm ().

The benefit from consumption is given by

B = fj;(v+qA)dx+/iT(v+qB)dx+fiz(v+qc)dx
/i:(v+qD)dx ©)

Total transportation costs are given by:

X 17y x 1 1
T = 0‘de+f;l(3—x)dx+f§(x—Z)dx+fx—2(5—x)dx

+/T<x— %)dx+/i(% —x)deer;(x— %)dx+/ij(l — x)dx

@)

Total investments in quality are given by

D
1= bq;
i=A

To start analysis of the case where firms make fixed invest-
ments to increase quality, I determine the welfare maximiz-
ing outcome that would be chosen by a central planner. The
welfare maximizing outcomes are summarized in Lemma 7.

Lemma 7 The welfare maximizing choice of qualities
depends on f:

1. When g <1, one firm chooses quality of ¢ = ziﬂ the

other firms choose ¢ =0 and all consumers buy from the
firm that invests in quality.

23 These results are discussed in https://www.cbc.ca/news/business/
rbi-tim-hortons-popeyes-burger-king-earnings-1.5458089
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2. When $ > 1, all firms choose quality of Slﬂ and consumers

buy from the firm which is the shortest distance away.

Lemma 7 demonstrates that a central planner chooses
between the cost of building quality into four products at
four locations against higher transportation costs and only
making quality investment for one of the four products.
When the cost of building quality is sufficiently low (5 < 1),
the benefit of being able to make investment in quality at a
single firm outweighs the higher transportation costs that
the market incurs to buy that product. Conversely, when the
cost of building quality is high (# > 1) the central planner
minimizes transportation costs by building quality (albeit at
a lower level) into all four products.

The pre-acquisition competitive outcome minimizes
transportation costs because every consumer buys from the
firm which is closest (the price and qualities at every firm
are identical). However, the firms choose a quality level that
is less than the level that would be chosen by a central plan-

. 5 1 .. ..
ner, i.e., % < Ve Before acquisition, the only beneficiaries

from firm investments in quality are consumers. The inabil-
ity that firms have to capture value from the investments
made in quality explains why pre-acquisition quality levels
are less than the welfare maximizing level.

I am interested in the impact that acquisitions (direct and
indirect) have on total welfare. The expressions for total wel-
fare before the acquisition, for a direct acquisition and for an
indirect acquisition are provided in the A. I use the variables
Wre—acquisitions Waireer 30d Wigire, t0 represent total welfare
in each of the three cases. Comparison of the expressions
leads to Proposition 3.

Proposition 3 The relative order for total welfare in each
situation depends on f:

1. When § € (% 0.36471, % 0.36766), W, ;;.oc;
w

pre—acquisition*

2. When f € (= 0.36766, ~ 0.38230), W00, > Wiiroer >
Wpre—acquixition'

3. When § € (% 0.38230, % 0.399), W,,.,> W,

pre—acquisition
> ‘/Vindirect

When g € (0.399, % 0.58624), W,
5. When § 3 0.58624), W,

> Wdirect >

> Wdirect > Windirect'

re—acquisition

> W.

indirect

> Wdirect

re—acquisition

Proposition 3 leads to a complex set of zones for com-
parisons of total welfare. However, Fig. 5, a plot of the three
cases, highlights the key insight of Proposition 3.

When the cost to increase quality exceeds a threshold,
g % 0.399, total welfare is reduced by acquisition independ-
ent of whether it is direct or indirect. In contrast, when the
cost to increase quality is low g € (= 0.365, = 0.382), total
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Fig.5 Illustrative plot for total
welfare for v = %
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welfare is increased by acquisition. Importantly, acquisitions
do not always lead to a reduction in total welfare.

Prior to the acquisition, competitive firms make equal
investments in quality. Because of symmetry, the pre-
acquisition equilibrium minimizes transportation costs for
consumers. When the cost to build quality into products is
sufficiently high, the first-best outcome (in terms of total
welfare) also entails minimizing transportation costs. As a
result, at high levels of 3, acquisitions lead to a reduction in
total welfare. Nevertheless, the pre-acquisition competitive
market delivers quality levels than are less than the quality
levels that maximize total welfare.

Conversely, when the cost to build quality into products
is low, Proposition 3 shows that acquisitions can enhance
total welfare.”* As noted in Corollary 1, acquisition leads
to significant differences in quality between products. From
Lemma 7, we know that a central planner makes an asym-
metric choice of quality to maximize total welfare. The
trade-off when qualities are asymmetric is that transporta-
tion costs are higher.

With the acquisition of an indirect competitor, total wel-
fare declines compared to the pre-acquisition level except
when the cost to build quality is at the low end of the range.
The reason that total welfare declines is that high quality
products (sold by the competitors) are more expensive: this
means that the benefit of high quality is realized by a small
fraction of the market.

In contrast, two factors come into play with the acquisi-
tion of a direct competitor. First, the merged firm chooses

24 Brekke et al. [4] find that total welfare can increase when demand
is sufficiently responsive to quality. This finding is related to my
explanation; invariably, total welfare can increase when acquisition
leads to more efficient investments in quality.

lower quality levels: this elicits high quality from both com-
petitors. When the cost to build quality is low (f < 1), the
welfare maximizing choice of qualities (the first-best out-
come) entails but one firm choosing a high level of quality;
this does not occur with the acquisition of a direct com-
petitor but the pattern of qualities is closer to the first best
choice of qualities. This enhances welfare. Second, the equi-
librium entails the competitors choosing lower prices than
the merged firm. This increases the fraction of the market
which benefits from high quality. This too enhances welfare.
Of course, these effects have to be weighed against total wel-
fare losses due to price coordination. In a nutshell, when the
cost to build quality is sufficiently low, a direct acquisition
leads to increases in total welfare.

The total welfare effect of acquisition in the case where
variable costs are the path to increase quality is easier to
determine. Because the choice of quality that each firm
makes is independent of whether an acquisition has taken
place, the welfare effect of acquisition is determined by
transportation costs. In the case of a direct acquisition, the
merged firm charges higher prices than the competitors. This
means the indifference point between Firms D and A and
between Firms B and C is not halfway between the firms. As
a result, post-acquisition, some consumers do not patronize
the firm which is closest so transportation costs are higher.
Hence, direct acquisitions lead to reductions in total welfare.

These findings are important for regulators who approve
and assess acquisitions. Naturally, a key consideration is
whether a merger (or an acquisition) leads to significant
economies.” However, the model I use focuses on the

25 The economies may be in terms of manufacturing, distribution,
servicing and/or administration.
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demand-side effects of acquisition. In the absence of supply-
side economies, we are more likely to see direct acquisitions.
In addition, regulators need to assess the demand-side effects
on total welfare.

In a market where variable costs are used to increase qual-
ity, a total welfare loss is created with a direct acquisition
because of pricing coordination. Conversely, in a market
where fixed investments are the path to create quality, the
demand-side effects are nuanced. Total welfare can increase
if the cost to raise quality is less than a threshold. This means
that with the acquisition of a direct competitor, regulators
need to be sensitive to more efficient investments in quality
(post-acquisition) because these may outweigh losses cre-
ated by higher pricing. Recent empirical papers underline
the importance of accounting for endogenous changes in
decisions other than price to assess merger effects [11, 36].
When decisions such as quality are made endogenously, they
can have significant impact on total welfare.

5 Conclusion

Top level, the purpose of this study is to better understand
acquisition as an expansion strategy. My interest is crowded
horizontal markets where firms first make decisions about
quality and then compete in prices. I focus on the demand-
side effects of acquisitions because their impact on profit-
ability is important and overlooked.?® In addition, I consider
two different paths that can be used to increase quality: fixed
investments or higher variable costs. In reality, a combination
of both paths apply to most categories. Hence, my findings
apply to situations where one path is dominant. An interesting
extension to this research would be to examine fixed invest-
ment that reduces the marginal cost of increasing quality.

On a second level, I wish to provide insight into the
impact that acquisitions have on the qualities of offers in
the market. On a third and final level, I want to learn whether
acquisitions in crowded horizontal markets are bad for soci-
ety as a whole. Are there situations where acquisitions can
increase total welfare?

The analysis shows that in general, a firm enjoys superior
profitability by acquiring a direct competitor. This obtains
because independent of how quality is affected, the ability to
coordinate prices with the acquisition of a direct competitor
is strong: this reduces the intensity of price competition and
leads to higher prices. Because prices are strategic comple-
ments, the coordination of prices by a merged firm is a win-
win for all firms in the market. A further insight provided
by the model is that the benefits of a merger are positively
related to the cost of increasing quality when the quality is

26 Often the focus of acquisition strategy is economies and comple-
mentarities unlocked through acquisition.
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increased by fixed investment. When quality is increased
through higher variable costs, the benefit of an acquisition
is unaffected by the cost a firm incurs to increase quality.

The impact of acquisition on quality depends on whether
firms increase quality through fixed investment or through
higher variable costs. When quality is increased by fixed
investment, the quality stage (of the two-stage game) is one
of strategic substitutes. Acquisition weakens the incentive to
provide quality for the firm that makes an acquisition. This
creates an incentive for competitors to increase their quality
from pre-acquisition levels. In sum, the model shows that
independent of whether an acquisition is direct or indirect,
the net effect of these changes is a reduction of the average
quality in the market. In contrast, when quality is increased
by variable costs, acquisition does not alter the choice of
quality. Independent of how many consumers a firm serves,
the optimal level of quality is unaffected.

Finally, the welfare effects of acquisition depend on both the
path used to increase quality and the cost of increasing quality.
When quality is increased through variable costs, acquisition
unambiguously leads to a reduction in total welfare. In contrast
when quality is increased through fixed investment, the model
shows that acquisition (or a merger) can lead to higher total
welfare. When the cost to raise quality is inexpensive, competi-
tion leads firms to provide relatively high levels of quality. This
leads to an inefficient pattern of quality investment. Acquisi-
tion can facilitate more efficient investment in quality and the
welfare gains from more efficient investment more than offset
welfare losses due to less efficient matching.

Appendix

Proof of Lemma 1 Using the demand functions provided in
the main text, the following first order conditions for the
final stage of the game must be satisfied.

) 1 1 1 1 1
ﬁ=EPB_ZPA+qA_§qB+§pD_EqD+Z=0

9mp 1

1 1 1 1
oo = 2PA =205+ 3Pc = 3datdp = 34c+ =0

ore _ 1 I 1 I 1
g’%_— 3Pp—2Pc = 348+ 4c+3Pp— 340+ 7 =0
1 I I 1 I
ﬁ_— Pat3Pc =348 —59c = 2Pp+ap+ ;=0

These conditions imply prices of:

—_

Pa = é%\—%%_%‘k—é‘b"“
Pp = QCIB - gIQA - gIQC - IL%QD +
Pc= ?Clc - glf]b’ - I_%QA - gl‘ID +
Pp=149p ~ 1398~ ¢dc ~ gda t

[N TSNS

I substitute into each firm’s objective function to obtain first
order conditions for the first stage of the game.
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om, _ 25 5 5 5

A =g, —=qgp— =qr— =qp —2 = =0
9q, 12947 3698~ 34c 6‘]0 Paa+ 5

o7 _ 25, _ 5, _ 5., _ —2p S _
04 72298 7 3694 T 364c 72 98+ 5

O7¢ _ 25 _ 5. _ 5., _ —2p S _
sae _ ndc T 398 34 36 dct 5

omp _ 25, _ 5, _ 5. _ ) LI
g, _ 1290~ 7298 ~ 364c 36 Pap + 24~

The unique solution to this gameis g, = g5 = g = qp = =

144525
2304
all firms. To ensure that the equilibrium is a unique maxi-

mum for all 4 players, two conditions must be satisfied. First,
the matrix of first order conditions must be of full rank. The
second condition is that the second order conditions be satis-
fied for all 4 firms.

The matrix of first order conditions A is

This implies equilibrium prices of ‘1—‘ and profits of for

25
36 7 % 72 2P
The determinant of A 1s — /3(18[3 5)(24ﬂ 5)%. In order

for A to be non-singular, ﬂ ¢ {0 is required and the

second order condltlons are satisfied when
> -20<0=>p8> = Hence we restrict our attention to
the parameter space ﬁ > ﬂ where the matrix A is non-sin-
gular and the second order conditions are satisfied.

Proof of Lemma 2 Using the demand functions provided
in the main text, the following first order conditions for the
final stage of the game must be satisfied.

7] 1 1 1 1 1

—g:j = Pq, +qs —2pa+ 5Pp — 345+ 3Pp — 34p + 7 =0
1 1 1 1 1

S = Bdp+ap+ 3pa =2y + 3pc = 344~ 39c+ 3 =0

or, 1 1 1 1 1

S = Pae+qc+ 3pp = 2c = 345+ 3Pp — 390+ 7 =0

91p _ 2 1 1 _1 _1 — 1 _

o = Paptap+ 3Pat P = 344 = 39c = 2p+ 5 =0

These conditions imply prices of:

7 5 1 1 1 1 1 2 1
Pa = GPaL + 13da ¥ ghdy — dp + 5 Pae — 1349c + (P~ ﬁqn i

1 1 7 5 1 1 1 1
Py = A0 — a0+ PO+ Sqp + $POE — tdc+ 5005~ b+
1 2 1 1 2 1 7 2 1
5Pa — 4t P — Gas+ ;Pac + g‘lu‘*’;
5 1
nd* 3

3 L2 _
sdct bﬂq[)

Pp = B0 — saa+ 5P0h — ap+ $PTE— a0+ ST+
I substitute into each firm’s objective function to obtain first

order conditions for the first stage of the game.

52 = — 55 (10, — 5) (=5Pg} + 5q, +2Pa;, — 25 + Pa, -

(- dc +2Bq5 —2qp+3) =0
% = — 2 (108qy — 5) (2842 — 24, — SBG + 545 + 2Pa% = 24c + B,

)

)

o -qp+3)=0
— a4y + 284} — 2qp — SPq% + Sqc +2Bq} — 2qp +3) =0

5 = — 2 (10pqc = 5) (d
—2q, + Bay, — qg + 2Bqz — 2qc — 5Bqp, + 5qp +3) =0

5 =~ (10pqy —5) (284

The solution to this problem is
di=qp=qc=4qp = 2i The second order conditions at this

symmetric

’rx 9? 9? 9?
fixed point are = 2 =27 =27 =07 =
daq oqy oq,. aq;,

ing that all ﬁrms are maximizing their choice of quality. This
solution implies that p, = pp =p-=pp = %ﬂ(ﬂ + 1) and

1
”A_”B_”C_”D_E’

5 .
_Eﬁ < 0imply-

Proof of Lemma 3 Using the demand functions provided
in the main text, the following first order conditions for the
final stage of the game must be satisfied.

S = py—2ps+ 4y~ 348+ 3Pp ~ 34D+ § =
Z—Z =pA_2pB+%pC_%QA+qB_%qC+i
Zpii = %pB_ch_%QB"‘CIc"‘%PD—%QD‘Fi=0
%ﬁ = %PA*‘%PC_%L]A_%‘ZC_ZPD*“]D"‘i=0
These conditions imply prices of:
Pa= ﬂqA 125q3 1%:1 13; +3
Pp = 45Clc 245 +2
BT

L %5 1485 1425
Pp = 15590 = 15598~ 1559¢ T 159a + 10

I substitute into each firm’s objective function to obtain first
order conditions for the first stage of the game.

omy _ 9032 5668 632 2132 4 _
oq, 2102574 7 2102598 T 210259C T 2100590 2pa + 25 0
dmy _ 9032 5668 2732 632 —2pq, + 4 _
dqy 2102518 7 2102574 ~ 210259¢ T 210059D 98T 35
oz _ 6498 2508 798 3192 4 8 171 _
0qc = 210259¢ T 2102598 T 2102594 T 21005 9D et 355 =
dnp _ 6498 798 3192 2508 28, + 171 _
oqp 2102510 T 21025 1B T 210259¢ T 2100594 9o T 75
. . . . 57-2908
The unique solution to this game is g, = gy = ————
q & 94 = 98 = 5155536055
114-8558 S 1 2908—57
n = = ———_ This impli =pp=-=——
andgc =qp 11508—72502 SIMPHES py =Pp = 3 1456-23
256-2)(290—57)>
and profit for the merged firm of &2=2@% =1 The com-
p g 625p(1454-23)°
29 152

petitors prices are = and the profit of each competitor

10 145823
(210254-3249)(156-2)°
25008(1455—23)*
unique maximum for all players, three conditions must be

satisfied. First, the matrix of first order conditions must be
of full rank. Second, the Hessian matrix for the two product
firm must negative semi-definite. Third, the second order
conditions must be satisfied for all 3 firms.

The matrix of first order conditions A is

is . To ensure that the equilibrium is a

R _ng 68 _ 6w _m
I R I
A= _% 210_2525& 649821025 ﬁ _%
R M M st
21025 21025 21025 21025
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. . 168(1458-23)(=707315+1219452+9576
The determinant of A is p45p-23( It e ).

17682025
There are three values of f that would lead to the determi-
nant of A being zero. In order for the determinant of A to be

23 2439-34/43849 31/43849+2439
non-zero, f¢& {0 = s }

> 145° 8410 8410
required.

The Hessian matrix for the merged firm must be negative
semi-definite. The Hessian matrix is:

2 2
0°my, 07 my

! 9032 _ 54 5668
9a;  94xap | _ | 21025 21025
Pry Omy | = _Sess 3T g
danas  OF 21025 21025

The derivative of the principal minors and the relevant con-
ditions are as follows:

Principal Determinant ~ Condition Condition Numeric
minor on 3
Ist 032 _ ti 416 0.21479
s 21055 ~ 2P Negative B> S
2nd positive g 24 0.34958
gr _ 20128 5 | 2352 841

21025 21025

The second order condition for the merged firm is the 1st
principal minor of the Hessian. For the independent com-
petitors, the second order conditions are satisfied when

Prc Py 6498 3249
= =2 _9 —— = (.15453.Hence, we
0 o 21025 B= P> 55 = 015453 ’

restrict our attention to the parameter space
p> 3—‘438844190”“39 = 0.36471 where the matrix A is non-sin-
gular, the Hessian matrix of the two product firm is negative

semi-definite and the second order conditions are satisfied.

Proof of Lemma 4 Using the demand functions provided
in the main text, the following first order conditions for the
final stage of the game must be satisfied.

oy, 1 1 _

I 1 1
o = aPE = 2Patda— 348t 3P0~ 340ty
i

dry _ 1 1 1 i

0072_— 2Pa =208+ 3Pc = 344+ 43— 39c+ ;=0
Ty _ I I I 1
g}TZ__EpB_zpc_EQB+qC+5pD_EQD+Z=0
w1 I 1 i I
ﬁ__EpA+§pC_§CIA_EQC_2pD+QD+Z=O

These conditions imply prices of:

A — A B C D
LIS DR GO |

—_ s —

Pp = qu_ é% —¢dc—pdpt
| T

Pc=139c g9~ 1594~ ¢4t
s I 1 i

Pp= 190~ 1398 — g9c — g4a t

N

I substitute into each firm’s objective function to obtain first
order conditions for the first stage of the game.
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1 5 1 1
20, = 3694~ 998~ 39c ~ 540 —2Pqa + 5 =0
=%, _ 5, _3, _ 5, _ S _
= 548 = 3594 — 3¢9c — 7,9p = 2Pqp + 5; =0
1 5 1 1
T = 2gc =548 = 344 — 390 = 2Pqc + 5 =0

omp _ 25, _ 5, _ 5, _ 5, _9 5
o0y, — 1290 T 3298 7 369c T 39a Pap+ 5; =0

. . . . _ _ 5-188

The unique solution to this game is g4, = g = 2165 and
_ _10-458 .o . _ _ 1 18p-5

dp =qdp = m This lmplleS Py =Pc= E‘lﬂ_—l and

£ Op=DA8-5)
1458p(4p—1)

prices are é:‘:l’;—j and the profit of each competitor is

(96-2)*(1445-25)
11664p(45—1)

maximum for all players, three conditions must be satisfied.

First, the matrix of first order conditions must be of full rank.
Second, the Hessian matrix for the merged firm must nega-
tive semi-definite. Third, the second order conditions must
be satisfied for all 3 firms.

The matrix of first order conditions A is

profit for the merged firm o . The competitors

. To ensure that the equilibrium is a unique

13 1 5 1
B_op -1 3 -1
Yo, B3
A= 356 72 36 72
2 Y A

356 9 36 s 25

2 2 -2 B _9p
36 72 36 72

The determinant of A is 165* — 33—4ﬁ3 + Sﬂz — 2—54,5. There are
three values of § that would lead to the determinant of A
being zero. In order for the determinant of A to be non-zero,

pe {051}
merged firm must be negative semi-definite. The Hessian

matrix is:

is required. The Hessian matrix for the

2 2
0°my,  0°my

13 5
oy oquac | _ | 36 26 —%
ry  0Pmy - _5 13 Zﬁ
0dsdc 94 36 36

The derivative of the principal minors and the relevant con-
ditions are as follows:

Principal Determinant ~ Condition Condition Numeric
minor on f
Ist B_ ti ) 0.18056
S 3~ 28 negative g =
2nd positive g 1 0.25
2_ 13 1 4
4p B+

The second order condition for the merged firm is the 1st
principal minor of the Hessian. For the independent firms,
the second order conditions are satisfied when

2

o Py 25 LRV
v 2p = p> 57 =0.17361. Hence, we

restrict our attention to the parameter space f > i where the
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matrix A is non-singular, the Hessian matrix of the two prod-
uct firm is negative semi-definite and the second order con-
ditions are satisfied.

Proof of Proposition 1 Using the expressions in Lemmas 3
and 4, the difference between the profit with a direct takeover

and the profit with an indirect takeover is A, s idirec =

211973828—30753762714%+199905246904° —59964200775* +674397900004° —4833836 B ecause
72900004(1455-23)>(4—1)> ’

the denominator is positive, the sign of the numerator deter-

mines the sign of A ;..; s indirecr- 1hE NUMeErator is a polyno-

mial of degree 5 that is positive for all values of f Z 0.30486.
%\/43849+2439

The allowable zone for f > ——— = 0.36471 (Lemma

3), hence A ;ocrvs. indirect > O- Next I cons1der the comparative

static of A y,,crvs. indirecr With TESPECt tO f3.

—3436857396/ + 43760064639 —

dAdirect vs. indirect __

In the allowable range for /3, the denominator is positive so the
sign of the numerator determines the sign of ‘)A“%ﬁy”d‘“’ The

numerator is a polynomial of degree 6 that is positive for all val-
ues % 0.22391. The allowable zone for

34/43 0A g .
B> % ~ 036471 hence =iz > 0, Using the

expressions in Lemmas 1 and 3, the difference between the profit
with a direct takeover and the combined pre-acquisition profit (of

1 3 529830000[13 217078775ﬂ2+17912690ﬂ+779929
the (WO firms) iS 8,0 ooy

Because the denominator is positive, the sign of the numerator
determines the sign of A, jugirecr- The NUMerator is a polyno-
mial of degree 3 that is positive for all values of # Z 0.15374.
The allowable zone for § > % = 0.36471(Lemma 3),
hence A et vs. pre—acq > 0- Next, I consider the comparative static of

3010793214473 + 1213624858065 4
—27730323767258° + 28127759895004° + 111178228

ap 729000082(1456 — 23)*(4p — 1)

direct vs. pre with respect to
direct vs. pre—acg _ (— 710424?2375ﬂ3+201868275ﬁ2+3392691 15— 17938367)

op - —7200004%(1454-23)°
In the allowable range for 3, the denominator is negative so the

0Adirur vs. pre—acq ’The
op '

numerator is a polynomial of degree 3 that is negative for all
values of f20.15234. The allowable zone for

B> % 0.36471, hence >

sign of the numerator determines the sign of

dmcf vs. pre—acq > O

Proof of Lemma 5 Using the demand functions provided
in the main text, the following first order conditions for the
final stage of the game must be satisfied.

1 1
0,, —ﬁqA+qA—-ﬂqB—5qB—2pA+PB p —qu +;=0
o, l
. - ~3Ba, = 39a + Py + q5 +Pa =205 + 3pc =~ 39c + 5 =0
c

I 1 1 1
;}C=ﬁqzc+qc+§l’3_2pc—EQB"'EPD—ECID"" 0

0. 1 1 1 1 1
2= Pap+dp+3pat 3pe =394~ 39¢ = 2pp+ ;=0

These conditions imply prices of:

2
|45q’7+§
2
mﬂqnfmq,ﬁr;

_ _ 1 _ 2 57 3
Pe _|4sﬂqr\ 14sq4+14iﬁq8 14sq3+145ﬁq(+|4sqc+l4sﬂqn 145(10 0

7/} 57 3
145 qD ot

6 g2 _ 6
Pa= |45 ﬂq/\ 145 qA s P w598t s ﬁqC |45 q( 145 ﬂqD

= 81 2 64
Py = 1B — r= s+ PO+ ey + Bl — e dc +

2
pp—mﬂqA HSqA mﬁqg—mqs mﬂq(-—ch

I substitute into each firm’s objective function to obtain first
order conditions for the first stage of the game.

omy _ _ 4(209,=1)(=2258Pq}+2258q, +1417pq} —1417q,-+1580¢7.— 158 +683fq}, ~683q+841) _
oq, 21025 -
omy _ _ 4(2as=1)(1417hg} ~1417q, 22580, +2258¢, +683p 7. ~683q+158fq7, ~158g,+841) _
oqy 21025 -
ame _ _ 57(2Pac=1)(=1494~44qu+1 1490 =56, + 1404 +44P4} ~ 114063 +5603,+87) _ 0
%4c 21025
omp _ _ 57(2Bqp—1)(—44q, —14q5—56qc+114q, +44B¢ +14B g5 +56pq%— 1 14q%, +87) -0
9, 21025

There are five symmetric solutions to this problem.

—_—

1
915 = 50000 = 35 (V5 + )l
[ /1 1
2. 948 = _2—<2ﬁ2 ® 1>,CIC,D = g]

3. 948 = (2.52 o ]>’qC,D = ﬁ}
4. _QA,B = %ﬂ’QC,D =4 ]

[ 1
> == (3 0)

The only solution which satisfies the second order condi-
tions and the feasibility conditions is [qA’B = i, qep = ﬁ .
The other roots are infeasible. They involve the merged firm
capturing the entire market or the competitors capturing the
entire market (Roots 1 and 3). They are “local maxima” due
to the nature of profit functions but are not best responses.
Roots 2 and 5 entail choices of negative quality. The equilib-
rium prices are p, p = 20ﬂ(8ﬁ + 5) and pcp = 20ﬂ(6ﬂ +3).
The merged firm earns profit of = and the competitors earn
0 0 o The merged firm realizes a 28% increase in profit com-
pared to the pre-acquisition profit of the two firms. The com-
petitors realize a 44% increase in profit due to acquisition.

Proof of Lemma 6 Using the demand functions provided
in the main text, the following first order conditions for the
final stage of the game must be satisfied.

p) 1 1 1 1 1
57;_:4=ﬁ¢1§+‘IA_2PA+§PB_5‘]3+5PD_§‘]D+Z=0
9 1 i 1 i 1
o= Bay+ap+ 3Pa = 2p+ 3Pc ~ 34 ——qc+;=0
9 1 1 1
%=ﬂqzc+‘1c+ 5= 2Pc = 398 + 3Pp 2‘10 ;=0
oy _ g [ P P | 1
o = Pdp+dp + 3Pat 3Pc 34 dc—2pp+5=0

These conditions imply prices of:
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1 1 1 1
Pa= BBG+ Sau+ 1P - (,qy + 3P4 — ¢ + §Pa — gqu +

!

1

1 1 1 1

Pp = 86, — 2+ BT+ Sdp+ t P~ tdc+ 5 Pah — 5dp + 1

There are five symmetric solutions to this problem.

1 2 1 1 2 1 7 2 5 1 2
EBR - sy + 10— tdp+ SBGE+ Sdc+ 1P~ tap+ 1 [ 1 1\/7(\/7 )]
. =, =-4/=-(1/+ V3
Pp = éﬂ%i—é%"’iﬂqé—éqﬂ‘*éﬂng—%‘k*' %ﬁ‘ﬁf"%‘h"’i qA’C 2p qB’D 2 i B \/_
=L =L
I substitute into each firm’s objective function to obtain first [qA’C = 298D = 3 ]
4 1 1
order conditions for the first stage of the game. [qA,C = 2,980 = 5(\/t _ \/_> \/’]
omy _ _ (2004=1) (=133 +13, +4P G, ~dai+5Pac—Sac+4Bap—4ap+6) _
94, 36
omy _(2ﬂ‘h'_1)(5ﬂ42—54A+4ﬁ0i—443_13ﬂqzc+13‘lc+4ﬂqz—4‘h)+6) =0
dqc - 36 -
97 — _of 3 — 328524+ 2 Loz 1 Lg2 L 1) —
= ( Pag — )( PP — 24y — Py + Sdp + ¢ Be%— tdc + 5P — 5dp + 4) =0
97p _ _ 1g2 L Yoz 1o _ 58,243 1y =
P ( Pap — )( PP — 24u + 5 Pdh — 5dp + T PIE — dc — B+ Sdp + 4) =0
| 1 1 v . _ 1 _ _ 1 1195-43
4. [qA,C — _z_ﬂ(\/gﬂz /F _ 1)5‘13,0 = 2_/7] acquisition is Gap, = Tag—1y 091 = 6P = 3 s o for
) - ) all g > 2~ 0.36134 and the allowable zone is p>.36471.
= —(+/3p% 1 =L 119
dac = 25 \/— 4D = 25

The only solution which satisfies the second order condi-

tions and the feasibility conditions is [qA,C = i, dpp = ﬁ .
The other roots are infeasible. They involve the merged firm
capturing the entire market or the competitors capturing the
entire market (Roots 1 and 5). They are “local maxima” due
to the nature of profit functions but are not best responses.
Roots 3 and 4 entail choices of negative quality. The equi-

11br1um prices are —(ﬁ + 1) and the profits of the merged

firm is - 2 L and of the competltors is —6
Proof of Proposition 2 Because % > %, a direct acquisition
when variable costs are used to increase quality is strictly
preferred to an indirect acquisition. The benefit of a direct
acquisition is unrelated to f.

Proof of Corollary 1 The ordering of qualities post and pre-

competitor

Teit /23723294503 1 competitor
vaHISItlon When B> T s»0 18 Qairect acq > indirect acq pre acq >
merged firm merged firm 3 __ competitor __competitor  _
indirect acq = direct acq * First, I let a = iirect acq — Dindirect acq =

o ) " | fied
SopiTss s 0098 + 2155567 + 406. The first term is positive in the

allowable range for § and the second term is positive for all
Second I let A, = qwmpenmy

p> VIS s, ey ey =

s > O Third, Ieta, = Dpre acq q::;’lf'fim = ﬁ ;(i:; ?) > 0. FOl]Ith
Llet - = Gt aca ~ Vi avq = T (5034 +26108% — 203) The
first term is positive in the allowable r; d the second term is
a parabola which is positive for > Y2224 ~ (039142 and

8 503-/2372329 5220

, 90 —0.1987.

Proof of Corollary 2 The gap between the merged firm and
. . . e _ 11

its competitors for a direct acquisition is Gap; = 2145p-23)"

gap between the merged firm and its competitors for an indirect

@ Springer

Proof of Corollary 3 The average quality pre-acquisition is

yTY: 8 — the average quality after a direct acquisition near firm
fi 1435-228
100 f(1456-23)

qpn acqg =

1S @ giveer = and the average quality after an indirect

- _ 1 81p-20 = 1 9054-139
ACqUISILON 18 Gy = 515 2t Tpre acq qmm%&ﬂl—mg ) > 0 for all
> - = + +
ﬂ ~ 0'15862qdirect qzndtrecl 5400 p(145p-23)(4p—1) > Ofor

all § > —V%f;‘:jgm ~ 0.30741 and the allowable zone is 8 >
36471,

Proof of Lemma 7 With fixed investments in quality, the

expression for total welfare is as follows:

W = benefit from consumption — transportation cost — investments in quality

®
The benefit from consumption when all 4 firms operate is:
B=((1-x)+x)(v+qs) + (x, —xl)(v+qq) + (x5 =x,) (v+qc) (11)
+(xy —x3) (v+gp) (iii)

The transportation costs are as follows:

T_fo}d>+./ ("V>d)’+/ (y—*)d}+f (f—\)dy

e (= e £ (2= )arn £ (5= e 70 (iv)
The investments in quality are:
I=p(qs+d5+4c+ap) W)

As long as prices are equal, consumers will buy from the
firm that offers the combination of quality and transporta-
tion cost that maximizes utility. Using the expressions from
Table 1, I construct the function for W and optimize for the
qualities. The first order conditions are:
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%=qA_%QB_%QD_2ﬁ‘IA+J}=O
%=QB_%CIA_%qC_2ﬂQB+i=O
%=QC_%1‘]B_%1‘1D_2/3‘1C+%=0
@=QD_§‘]C_§QA_2ﬂQD+Z:O

The solution to these equations is g4, = gz = g = qp = 8—113

1 —p+16vp+l
16 f
customers at all four locations, the optimal quality for the

.1 . e
firms is i and transportation costs are minimized. However,

and W g = . Here, the central planner serves

there are two discontinuous possibilities that need to be con-
sidered. First, the central planner could set high quality at
one firm and O quality at the other firms: all consumers
would travel to one firm to realize the benefit of high quality.
Second, the central planner could set a high qualities at two
firms located on opposite sides of the circular market, 0
quality at the other firms and have consumers travel to the
firm that is closest.

1. Option 1: Here one firm serves all consumers. I assume
the firm that invests in quality is Firm A and consumers
travel at most : to patronize Firm A. This implies that

Wone firm =V — Zféxdx +q, - ﬁqi. Optimizing with
respect to g4, [ obtain g, = 2_1/) This leads to total welfare
of L=p+vb+1

4 I
2. Option 2: Here, two firms serve all consumers and prices

are fixed at 0. I assume the firms that invest in quality are
Firms A and C. The indifference point between Firm A
and C is given by x* = %qA - %qc + i. This implies that
Wao joms = v+ 260, +2( 4 = Jac —2/3*xdx—2/f.(§ —x)dx - pg} - pai. -
Substituting I have W=v+1q,+3qc+ 38 +30%—dadc
-84 - bq}. — ;- Optimizing with respect to g, and g, |

obtain g, =g, = ﬁ. This leads to total welfare of
1 —p+8vfp+1
8 5

Straightforward calculations show that when g <1,
> Wtwoﬁrms > Wallﬁrms and when ﬁ > ]’ Wallﬁrms >
> W,

one firm*

14

one firm

Wt

wo firms

Proof of Proposition 3 In order to determine total welfare
pre-acquisition and for direct and indirect acquisitions, note
that all firms realize positive demand. Hence, the indiffer-
ent points of Table 1 determine the transportation costs and
benefit associated with consumption at each firm. Let W be
total welfare in the market.

W = Basic benefit + benefit,

qualivy — transportation cost — investments in quality (Vl)

The basic benefit is v. The benefit created by quality when
all 4 firms operate is:

(1 =24) +x1)gs + (2 = x1)gp + (55 = 52) g + (x4 = %3) 4
(vii)

The transportation costs are as follows:

vty + [ (5 =v)dv+ 7 (v =4 )+ [2 (5 =)

X3 1 373 ! X 3 1

+/%’ (y - 5>dy+/;3(; —y>dy+ /%‘(y - ;)dy+ [, =ydy
(viii)

The investments in quality are:

B(gs+ a5 + ¢ + 4p) (ix)

Simple substitution of the equilibrium values from Lemmas

3 and 4 yield the following expressions for Total Welfare.

1 =366+ 576vp + 35
Wpre—acquisition = % I

—43252358 + 5290000vf + 172488508% — 141918754 — 66700000v4? + 210250000v4° + 316464

Wdirect -

100004(145p — 23)*

_ —30698 + 5832vf + 83437 — 5832° — 46656v> + 93312 + 340

‘/Vim[im(’/ 2
5832p(4p - 1)

We know from Lemma 3 that the allowable range is

p> NERES & 36471

Step 1 Ilet Ay = W,.o_scquisition = Waireer- This is posi-
tive when — 21002904 — 109617254% +378450004°
+ 179171 > 0. The roots are too long for presentation
but are approximately (—0.17656, 6.7205 x 1072,0.399).
Only the third root lies in the feasible range, hence A,

>0 when § £ 0.399.

Step2 Ilet Ay = Wyieer = Windireerr This is positive
when 1345881135 —14501970164% +73173823654°
—160688326508* + 122617800004 — 5877256 > 0.
Solving the expression numerically, I find 5 roots: 2
are complex numbers 7.2044 x 1072 +7.2629 x 102
and 7.2044 x 1072 —7.2629 x 102 and three are real
0.21250, 0.36766 and 0.58624. Hence A, >0 when
p € (=~ 0.36766, ~ 0.58624).

Step 3 Ilet AS = Wpre—acquisitian - Windirect' This is pOSi'

tive when — 10448 +19444> + 115 > 0. The roots are

2VI51 038230 and 2V« 0.15474. Only the

@ Springer
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first root lies in the feasible range, hence A; >0 when
f % 0.38230.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40547-022-00131-6.
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