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Merger simulations focus on the price changes that result once
previously independent competitors set prices jointly and other market
participants respond. We consider the incentives for firms to adjust the
set of offered products after a merger. Using a model of product choice
and pricing, we conduct simulations of equilibrium market outcomes
of a merger in a variety of scenarios. Product offering adjustments
result in additional effects on profitability and consumer welfare not
realized by price responses only, particularly when the merging parties
offer relatively similar products pre-merger. Cost synergies may
furthermore entail the pro-competitive introduction of additional
products.

I. INTRODUCTION

OVER THE PAST DECADES, ADVANCES IN INDUSTRIAL ORGANIZATION €conomics, in
particular in the estimation of equilibrium models of demand and pricing,
have had an increasing impact on the analysis of horizontal mergers. Using
data from the industry of the proposed merger, an analyst can assess the
relationship between market concentration and price changes and predict
how prices would adjust following the merger of two industry participants.
This approach — empirical demand elasticity and marginal cost estimation
followed by merger simulation of the proposed ownership change given the
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estimated preferences and costs — has been used as suggestive evidence of
the likely effects of a merger on prices charged to consumers.!

This paper addresses one shortcoming of this approach. While it explic-
itly includes prices as choice variables of the industry participants, it treats
firms’ product offerings — as fixed — effectively imposing the assumption
that industry participants cannot choose to adjust product offerings after
the merger. This abstraction has consequences for the accuracy of merger
simulations.” We use a series of simulation exercises to conduct a detailed
examination of the implications of allowing for both price and product
portfolio changes after a merger based on two settings — a stylized case with
identically, horizontally differentiated products and a more realistic exam-
ple motivated by an empirical case. In our settings, competing firms have
created a menu of differentiated product offerings from which they choose
a subset to offer in a given period. For simplicity, we consider three sin-
gle-product firms, each of which is endowed with one product; the three
products are horizontally equidistant.

Permitting firms to reconsider product offering decisions after a merger
generates more complex incentives for firm behavior and corresponding
effects on consumer surplus. In some cases, for example, the merged firm
may choose not to offer products that are close substitutes in product space.
Alternatively, industry participants (both the merged firm and others) may
choose to expand their product offerings given a new ownership structure.
Impacts on consumer welfare associated with price increases may be re-
duced if consumers value characteristics of products that are increasingly
made available after a merger. Our simulations allow us to tease apart these
potentially offsetting effects and the contributions of product portfolio ad-
justments to the overall assessment. Such considerations may be important
in merger evaluation, especially when parties argue that entry behavior by
other market participants (e.g., U.S. vs. Oracle) or product introduction de-
cisions by more efficient competitors (e.g., FTC vs. H.J. Heinz Co.) can
mitigate the effects of market power.’

Our approach builds on existing theoretical and empirical work that
explores the effects of endogenous entry and product choice decisions on

' Budzinski and Ruhmer [2010] provide a recent survey of merger simulation in competi-
tion policy.

21t is worth noting that authors who have proposed the use of differentiated product de-
mand models for merger simulation are well aware of the abstraction from post-merger prod-
uct selection inherent in their approach. For example, Nevo [2000] states, ‘this approach is
not consistent with firms changing their strategies in other [than price] dimensions that may
influence demand... this implies that characteristics, observed and unobserved,... are as-
sumed to stay the same pre- and post-merger.’

3Section 6.1 of the 2010 revision of the Horizontal Merger Guidelines indicates that the DOJ
and FTC consider product offering decisions when evaluating potential merger effects.
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merger evaluations. For example, the findings in Berger et al. [2004] sug-
gest that de novo entry follows mergers in the banking industry. Analyses
by Werden and Froeb [1998], Cabral [2003], and Spector [2003] explore
whether the presence of sunk entry costs may dissuade a potential entrant
(that would counter market power effects were it to enter) from joining the
industry after a merger. Gowrisankaran [1999] and Marino and Zabojnik
[2006] expand to a dynamic analysis that examines the effects of mergers
on entry and exit over time. These papers focus on the subsequent effect on
price that entry may or may not mitigate. More recent work by Jeziorski
[2014] studies the effects of cost efficiencies on mergers and repositioning in
a dynamic setting.

On the theory side, our paper is closest to Gandhi et al. [2008]. Like ours,
their paper analyses the behavior of a fixed number of market participants
that can change their product choices after a merger. Specifically, they pro-
pose a Hotelling [1929] set-up, in which single outlet firms (stores) can opti-
mally change their product space location, along with price, after a merger.
For a wide range of utility and cost parameterizations, merging parties that
previously offered similar products move further away from each other in
product space, as it is more profitable to avoid cannibalization. The remain-
ing industry participants also alter their product space locations. The au-
thors conclude that ‘the merged firm’s product repositioning both mitigates
the reduction in consumer welfare the merger otherwise would produce and
allows the merged firm to capture a much larger portion of the profits the
merger generates.” Note that this ‘repositioning’ approach contrasts with
our model, where the industry participants have pre-set products at various
product space locations and endogenously choose to offer (or not) them
pre- and post-merger.

Either approach to endogenizing product selection may be appropriate,
depending on the conditions in the industry in question, as recent empirical
work on endogenous product choice in merger analysis demonstrates. Fan’s
[2013] study of the newspaper industry includes a fully developed equilib-
rium model of demand, firms’ joint pricing (here, subscription and adver-
tising rates) and product characteristic choices, such as news quality,
measured as continuous indices. She uses the estimated demand, marginal
cost of circulation and advertising acquisition, and marginal cost of im-
proving news quality to simulate the adjustment in news quality and prices
in response to consolidation between two competing newspapers. Notably,
simulations of both a proposed and ultimately blocked merger and in hypo-
thetical mergers between local competitors, firms reduce news quality, gen-
erating consumer surplus losses beyond those due to higher prices alone.
The set-up in Wollmann [2018] is more similar to ours — market participants
in the truck manufacturing industry can choose from a menu of discrete
options that vary in a smaller number of horizontal characteristics (e.g.,
size, cab design). Data on the products offered by various market

© 2019 The Editorial Board of The Journal of Industrial Economics and John Wiley & Sons Ltd
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participants allows inferences of the sunk costs of offering a particular
product from each firm’s menu. Wollmann [2018] then uses these sunk cost
estimates to simulate new market structure patterns after a change due, for
example, to a merger.”

We begin by outlining our modeling approach, which generalizes the
work of Draganska et al. [2009]. Firms play a two-stage game: optimally
choosing whether to offer products from their available menu in the first
stage and then competing on price with those choices in the second stage.
To highlight the primary trade-offs at hand, we begin with a classic base
case where firms compete with products that, although differentiated for
individual consumers, have equal demand when aggregating across con-
sumers. A downside to this base case is that as products are identical in
terms of aggregate consumer welfare, the identity of the products that firms
choose to offer pre- and post-merger does not affect overall consumer wel-
fare. We therefore also consider an extension where we allow products to
be vertically differentiated. To ground the second set of merger simulations
in a reasonable empirical setting, we estimate a differentiated products de-
mand system using data from the ice cream market to generate parameter
estimates for preferences and marginal costs.

We then rely on the base set of preferences and the stylized ice cream set-
ting to carry out a series of merger simulations, allowing for both price and
product offering changes post-merger. For both sets of preferences, we con-
sider how the merger assessment changes as we vary two key primitives of
our model across a range of empirical relevance, including, in the second
case, the values we estimate. These primitives are the distance of products in
product-characteristics space, which drives substitution between products
relative to substitution to the outside option, and the fixed cost of offering
products, which offsets variable profit in determining the overall profitabil-
ity of offering each product. Finally, we highlight alternative motivations
underlying a merger and tease out their effects on welfare after the merger.

The results from our simulations confirm that once we allow for prod-
uct portfolio adjustments, the number of products offered, the differentia-
tion between offered products, and consumer welfare post-merger may be
substantially different from ‘price only’ merger simulations. In analyzing
various incentives for firms to change offerings post-merger, our simula-
tions demonstrate offsetting effects: higher prices post-merger induce firms
— either the merging parties or their rivals — to offer more varieties, but
the merged firm can save on costs by not offering duplicate products with
similar characteristics. Both with symmetric products and with vertically
differentiated products, we find that for most preference parameters we
study, the latter incentive dominates: the merged firms reduce the number

* Other applications include Li et al. [2018], which also considers discrete repositioning in

the context of non-stop or connecting airline service, and the work by Fan and Yang[2018] on
product offering changes following mergers in the market for smartphones.
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of products offered. This reduction induces a further substantial consumer
welfare loss, as consumers’ options are diminished and prices increase due
to the decrease in available products as well as the channel of joint pricing
by the merged firm. This result contrasts with the findings in Gandhi et al.
[2008] who find that when endogenizing product locations (but holding the
number of offered products fixed) estimates of welfare losses induced by a
horizontal merger are not as large as would be predicted by merger simula-
tions that allow only price, but not product locations, to adjust post merger.

In summary, we make two contributions. First, we illustrate the response
in firms’ strategic choices (their product portfolios and prices) and mar-
ket outcomes (profit and consumer welfare) to a merger as we vary the de-
gree of horizontal differentiation between products. To highlight different
mechanisms behind product offering adjustments post-merger, we employ
a series of simulation exercises that condition on a wider range of possible
pre-merger market structures than a single empirical setting would easily
allow. Second, the range of preferences we consider highlights the inherent
flexibility of our analysis. Our approach to calibrating the primitives of the
model from commonly derived outputs of an empirical demand estimation
furthermore serves as an example of how one might assess the product va-
riety implications of a merger in an initial step before engaging in a fully de-
veloped empirical analysis. Determining these responses is straightforward
once demand estimates have been determined and the available product
portfolios are known; therefore, putting these effects together as we do can
be useful in applied policy settings.

We proceed as follows. Section II outlines a two-stage game of product
portfolio choice and pricing between differentiated products firms, high-
lighting model primitives — consumers’ heterogeneous preferences for these
products, their price sensitivity, and firms’ marginal cost of producing each
product and their fixed cost of offering them — that drive the subsequent
merger assessments we perform. In Section III, we use the product offering
model to assess the aggregate effects of various hypothetical mergers in a
simple symmetric industry, before turning to the stylized version of the ice
cream industry. Section IV considers the role of merger-induced variable
or fixed cost savings in mitigating the consumer welfare consequences of
price and product portfolio adjustments post-merger. Section V concludes.

II. A MODEL OF ENDOGENOUS PRODUCT CHOICE

We begin by outlining a model of competition among firms offering dif-
ferentiated products, within which we can analyze the product offering de-
cision in the context of merger simulation. While the model is restricted
to three firms for simplicity of exposition — two of whom merge, while the
third represents the experience of non-merging parties — it can be readily
expanded to include any number of firms.

© 2019 The Editorial Board of The Journal of Industrial Economics and John Wiley & Sons Ltd



WELFARE CONSEQUENCES OF MERGERS WITH 985
ENDOGENOUS PRODUCT CHOICE

Consider an industry with three firms identified by i € {4, B, C}= L.
Each firm has an established portfolio of products with predefined char-
acteristics. J; represents the set of products for firm 7 and j represents one
of these products. The game has two stages: in the first stage, firms simul-
taneously choose which products to offer from their portfolio and incur an
entry fee for each product, which ought to be thought of as the fixed cost of
offering each product. In the second stage, after observing all competitors’
chosen product sets, firms choose prices simultaneously for each of their
offered products.

We only consider pure strategy, sub-game perferct, Nash equilibria. Let
the equilibria from this two stage game be denoted (x*, p*). In particular,
x* represents the entry decision for each firm: x* = (x%, x%, x7.), where
X4 = (X145 X245 ---»X;4) and x; 4 is an indicator that is one if the product is
offered and zero if it is not. The price vector, p* = (p%, pj. P;.), represents
the equilibrium prices for all offered products x*.

We characterize the equilibrium by solving the game through backward
induction. For a given offering choice x we find the equilibrium prices of
the simulteanous move subgame and calculate the subsequent profits and
consumer surplus. Using these profits we then model a simulteanous move
entry game and characterize its equilibrium. We provide detail on the profit
functions and the entry game in the next subsections.

I1(0). The Pricing Game

The offering choices are given by x and are taken as fixed in this subsection.
Here we characterize the pricing game given the offering x. Define K, to be
the set of firm i’s active products, so that K; C J; and K are all the products
offered in the market: £ = U, ., K;.

We model the pricing game assuming discrete choice consumer demand
functions. A consumer n has a particular preference for each product,
yielding utility given by

() U, =0, —ap;+e;,

and that of not purchasing is given by u,, = ¢,,. Here, a is the consum-
er’s price coefficient (his utility of income) and (8,,,€;) are two idio-
syncratic taste shocks. 6,, is drawn from an arbitrary distribution that
allows for correlated shocks across products and non-zero means:
0,=(0,, 05, ---,0,,) ~F(0|up,Zr). In most applied work, 6, is a linear
function of observed covariates and random taste shocks: x;8, + ¢;, where
(B, &) are random variables distributed according to some parameter-
ized distribution. We instead assume that 8, follows a multivariate normal
distribution with mean ur and variance-covariance matrix that results in

© 2019 The Editorial Board of The Journal of Industrial Economics and John Wiley & Sons Ltd
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products being ‘horizontally’ equidistant, with equal correlation between 6;
and @, for each pair of products j and ', p:

L p p
) zel 1 p].
1

p captures the distance between products in preference space, with prefer-
ences for close products being highly correlated. We therefore also describe
p as the travel parameter in the below. €, is drawn from a Type 1 Extreme
Value (T1EV) distribution with scale parameter o.

Let M be the total number of consumers. The additivity and indepen-
dence assumptions between the two idiosyncratic shocks (8,,, €;,) allows us
to integrate the probability of purchase in two steps, where the demand for
product j is given by

e i (6,—ap))

T+ Dher ex (uem)

The scale parameter o controls the ‘smoothness’ of the integrand in Equation
3 and defines how important price and the taste correlations across prod-
ucts are relative to other unobserved characteristics. One interpretation of
the idiosyncratic shock ¢ is thus a convenience tool that is used to form a
Kernel to approximate the outer integral over the random coefficients, 6,
with ¢ controlling the bandwidth of this Kernel.

Assuming a product-specific constant marginal cost ¢;, firm /s profits in
the pricing game are

@) ()= 5 (r;—¢))

JEK;

3 sjov):MJ dF(0, 1up.Zp)

and the equilibrium prices are defined as the solution to

or'(p)
©) ,

Vives [2001] shows that an equilibrium in the above game exists and is
unique provided the game is supermodular, which results from profits
being supermodular in own prices and exhibiting increasing differences in
own prices and each rival firm’s prices. Irrespective of the supermodularity
of the game, Caplin and Nalebuff [1991] furthermore establish the existence
of equilibria for the case of single-product firms. Lastly, Aksoy-Pierson
et al. [2013] show that a sufficient condition for the equilibrium to exist and
be unique is, even with multi-product firms and the absence of a supermod-
ular game, is that mean utilities, up, be sufficiently low such that the market
is not too concentrated.

=0Vjek,i={A4,B,C}

© 2019 The Editorial Board of The Journal of Industrial Economics and John Wiley & Sons Ltd
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Let p) define the equilibrium prices when the offering choice is x and let
7% denote the associated equilibrium variable profit. Before moving on to
the entry game, we present the calculations for consumer surplus and price
elasticities. Given the current setup, for an offering vector x, consumer sur-
plus can be defined as

Lo —ap™
©) CSW =J Mo In [1 +3cpe” (0u=ari”) dF (0, |up.2r)

which is a measurement of the equivalent variation as in McFadden [1973],
modified to account for the random coefficients. Price elasticities are given
as

py ds;(p™)
s;(p™)  dp;

(7) 1 (p™.x) = UJ'rek

I1(i1). The Entry Game

We model a simultaneous move entry game. For this game, we take the vec-
tor of profits z*) as the subgame outcomes of the entry game and assume
no discounting. Firm 7 incurs a cost g; of offering product j, which we group
together in the vector g; = (g, £, s gJi)’, for J; = |J;|. In summary, the ex
post net profits for firm 7 of offering products x; are

(8) Hl(xl’x—l) e ﬂ(xirx—i) _gl/ . xi

We assume complete information: all players know IT,(x;,x_;). Hence, a
firm chooses an optimal offering given rival players’ offerings and their
own fixed costs:

—i

x;(g;,X_;)=arg max I;(x;,%
1

©)
In equilibrium, firm i offers the set of products that, given its rivals’ product
offerings, maximizes its profit net of fixed product offering costs. The game
may have multiple equilibria, and in the simulations that follow we analyze
all possible equilibria. In these simulations we consider the driving forces
behind the differential merger response, assess their significance, and com-
pare them to the effects a price-only merger simulation would reveal.

ITI. SIMULATIONS OF POTENTIAL MERGER EFFECTS

The model described above could apply to a wide range of preference
parameterizations and cost distributions. To highlight the role of a merger

© 2019 The Editorial Board of The Journal of Industrial Economics and John Wiley & Sons Ltd
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on post-merger product offering choices, we consider the simplest such set-
ting where each of the three firms offers one product each pre-merger. Post-
merger, the newly merged entity thus has a two-product portfolio, and we
analyze its incentives to continue selling both products, its full portfolio, or
withdrawing one of them. We consider a parameterization of demand and
variable costs that represents a case where products are horizontally equi-
distant and markups and price elasticities are consistent with commonly
observed levels across industries. For robustness, we also consider a second
setting that allows for variation in vertical and horizontal differentiation.
In guiding our specification of preferences and costs in this second case,
we rely on calibrated parameters using data from the premium ice cream
market, an industry where product offering adjustments are common (see
Draganska et al. [2009]).

I11(1). Aggregate Effects in a Hypothetical Symmetric Industry

Table I shows the demand and cost parameters for the first setting of hori-
zontally equidistant products. We normalize variable costs to one and
choose mean utility parameters and the price coefficient such that equi-
librium market shares and elasticities are 0.25 and —2.5, respectively, when
all three products are offered and when there is no correlation in random
tastes (i.e., the travel parameter p in Equation 2 is zero). We set the TIEV
scale parameter of the distribution of ¢ to 0.1 so that variation in horizon-
tal differentiation, i.e., in the travel parameter p, may have a large impact
on market outcomes. We normalize market size to one, but this normaliza-
tion is without loss of generality as we explore market outcomes for various
fixed cost values (i.e., g; in Equation 8); only the ratio of fixed costs to mar-
ket size affects market outcomes. We vary the products’ fixed costs between

TaBLE |
DEMAND AND VARIABLE COST PARAMETERS — SYMMETRIC INDUSTRY SETTING

(a) Product Specific Values A B C (b) Common Values

Mean Utility (uy) 1.87 1.87 1.87 Price Coefficient () -1.32
Variable Cost (¢) 1.0 1.0 1.0 TI1EV Scale (o) 0.1
Fixed Cost (g,) [0, 7] [0, 7] [0,7]

Market Share (%)= 25% 25% 25% Market Size (M) 1.0
Pricex 1.67 1.67 1.67 Travel Parameter (p) [0.1]
Elasticity= -2.5 -2.5 -2.5

Notes: “Equilibrium outcome values when all three products are being offered and the travel parameter,
p, 18 zero.
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0 and an upper bound 7z, where 7 is equal to the equilibrium variable profits
generated by the given product when it does not compete against any other
product. At this upper bound, firms choose not to offer any products. In
the graphs below, we express a particular fixed cost value as a percentage
of this upper bound.

Finally, we do not fix the travel parameter at a specific value, but show
market outcomes as we vary it between zero and one, covering the full range
of feasible positive values.’ The travel parameter captures the degree of dif-
ferentiation between products, but its particular value is difficult to put in
context. Instead, in the graphs that follow, we translate the particular
choice of p into a diversion ratio, which we report in place of the underlying
value of p. The diversion ratio of product A4 to product B is defined as

6SB / %4 We evaluate diversion ratios at equilibrium prices, conditional on
all ﬂlree products being offered. We divide the range of p values from 0 to 1
into a 150-point grid, with grid points spaced at a decreasing distance such
that the resulting grid of diversion ratios implied by each value of p is
equally spaced.

In a setting where three firms can offer one product each, there are eight
possible market structures to consider. We start by considering market
structure outcomes that arise when all three products are owned by sepa-
rate firms, the pre-merger setting. Figure 1 shows these market structures
for various values of the travel parameter, translated into diversion ratios
from product 4 to product B shown on the x-axis, and various values of
fixed costs, shown on the y-axis as a percent of the highest break-even
upper bound 7. Note that since the products are symmetric, diversion ratios
between the other combinations of products are identical to the diversion
ratio from A to B. In order to plot all three products’ fixed costs on a single
axis, we vary them simultaneously, such that a value of 80 on the y-axis
refers to a level of each product’s fixed cost that is 80% of 7. We summarize
market structures with the letters of the products that firms offer given
the combination of fixed cost and travel parameter values. In the case of
multiple equilibria, we show all possible equilibria, separating each equilib-
rium with a comma. Hence, the label ‘4,B,C’ denotes the case where three
possible equilibria exist, each consisting of a single product being offered.
In contrast, a market structure labeled ‘4BC’ captures the single unique
equilibrium in which all three products are offered.

The lower left quadrant of Figure 1 corresponds to all products having
low fixed costs and being highly differentiated. Naturally, in such instances
all three products are offered in equilibrium. As products become closer
substitutes and diversion ratios increase, products compete more closely

> Although p could span from —0.5 to 1 and 2 would still retain positive definiteness, at
p = 0 products are already poor substitutes for each other. Lowering p further hardly sepa-
rates products further, resulting in no additional effects of interest.
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Figure 1
Pre-Merger Equilibrium Market Structures
Notes: Product differentiation, on the x-axis, is the diversion ratio from 4 to B, derived from
the underlying value of p . p varies from 0 to 1. Products’ fixed costs are shown on the y-axis
as a percentage of each product’s monopoly variable profits. We summarize market structure
by the letters of the products being offered. When multiple equilibrium market structures
arise, we list them separated by a comma. See text for detail. [Colour figure can be viewed at
wileyonlinelibrary.com)]

against each other resulting in lower prices and lower variable profits. Even
at moderate fixed costs, it is no longer profitable for all three firms to offer
their respective products. Hence, the equilibrium is one in which only two
products are offered. As products are symmetric, there are three such equi-
libria: AB, AC, and BC. For even higher levels of fixed costs, supporting
even two products profitably is not feasible, in particular when they are
close substitutes; in any equilibrium, there 1s at most one product offered.
At the topmost part of the figure, when costs are 100% of monopoly profits,
no firm ever offers a product; we assume that in case of ties between offer-
ing and not offering a product there is no entry.

How would market structures change if products 4 and B were owned
by the same firm, i.e., the post-merger scenario? A merger creates various
conflicting incentives. On the one hand, it decreases pricing pressure as the
merged entity can set the price of products 4 and B jointly and internalize
cross-product effects, which results in higher prices and variable profits
for all offered products, including those of the non-merging firm. This re-
duction in pricing pressure incentivizes firms to offer multiple products, as
higher variable profits may now offset fixed cost, justifying entry. On the
other hand, the merged firm internalizes the business stealing effects that
the entry of one product has on the other product’s profitability. Despite
the higher variable profits that can be obtained post-merger, the merged
firm may want to cut back on the number of products it offers, decreasing

© 2019 The Editorial Board of The Journal of Industrial Economics and John Wiley & Sons Ltd
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the cannibalization of their own products and saving on the fixed costs of
the products being eliminated.

In the following sections we disentagle these incentives, highlighting
when they are most likely to be the dominating force driving post-merger
market structure. We first explore the incentive to cull products, which is
the dominating incentive when pre-merger market structure is ABC and
the merger cannot induce additional entry. We then explore how a merg-
er-induced decrease in pricing pressure can result in additional entry, both
through rival entry in the case where the pre-merger market structure is
AB and potential additional entry by the merged firm itself, focusing on
instances when the pre-merger market structure is AC. In all instances we
assume the merging firm offers product B whenever it is indifferent be-
tween offering B or offering A. As products are symmetric, this assumption
has no real bearing on the analysis.

A Three-to-Two Merger. We start by exploring market outcomes post
merger when the pre-merger market structure is A BC, and two of the three
products — products 4 and B — are under the control of a combined firm
post-merger. Figure 2 shows, across four panels, the effects of the merger.
The top-left panel shows the post-merger product offering outcomes for
various values of fixed costs and product differentiation, akin to Figure
1. The top-right panel shows the change in consumer surplus as a per
cent of the pre-merger consumer surplus. The bottom panels show the
change in firm profits, for the merged firm (bottom-left) and its remaining
rival (bottom-right).

The merged firm internalizes the business stealing effects of its product
offering decisions on other products in its portfolio. This gives the firms an
incentive to reduce product offerings in certain instances. Since products
are symmetric and the deterministic portion of consumer preferences for
the products is the same in this base case, reducing product offerings means
offering just one product. In the top-left panel of Figure 2 we observe how
post-merger the merged firm culls product 4 when fixed costs are near the
highest levels that justify a pre-merger market structure with all product
being offered. It is when fixed costs are high that products’ profits are low,
as the fixed cost of offering the product significantly eats into the prod-
ucts’ variable profits. By removing product A4, the merged firm increases
the variable profits of product B, but loses only the already small profits
product 4 would earn were it to be in the market. When fixed costs are low,
the profits earned by product A4 are large; hence culling the product is no
longer a profitable strategy. In these cases the post-merger market structure
is the same as the pre-merger one: A BC. The possibility of product variety
reductions in more concentrated markets mirrors findings in the empirical
literature on excess entry (see, for example, Berry et al. [2016] or Seim and
Waldfogel [2013]).
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Market Outcomes Conditional on a Pre-Merger Market Structure of 4ABC
Notes: Across panels, we shade in white combinations of fixed cost and travel parameter
values that give rise to product offerings that we do not consider in this analysis. See caption
in Figure 1 for detail on panel (a) and the axes of all graphs. In panels (c) and (d), we normalize
the change in firms’ profits by dividing by the largest merger-induced profit change for either
the merging parties or the rival across all relevant realizations of fixed costs and the travel
parameter. [Colour figure can be viewed at wileyonlinelibrary.com]

The business stealing effects are largest when products are close sub-
stitutes, in the rightmost parts of the graphs. One might expect that, as
a result, the merged firm culls product 4 even at moderate fixed costs if
demand is such that the products exhibit high diversion ratios. We do not
observe, however, that the height of the BC area increases as one moves to
the right of the graph. At high diversion ratios, business stealing is preva-
lent not only between products 4 and B, but also between products B and
C. The existence of product C thus limits how much product B’s variable
profits increase when culling product A4.

Panel (b) in Figure 2 shows the percentage loss in consumer surplus that
results from the merger. The graph illustrates that the merger has large
effects on consumer welfare in settings where preferences and fixed costs
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are such that the merged firm chooses to cull product 4 post-merger. The
product withdrawal not only results in reduced competition such that the
remaining products command higher prices, but deprives consumers of
one variety altogether. Moreover, the consumer surplus loss from the re-
moval of product A4 is largest in cases where the remaining two products
are poor substitutes — on the left-hand side of the graph. Here, the adjust-
ment in product offerings leaves consumers who prefer product 4 with poor
alternatives.

The effects on total welfare are unclear, as there is excess entry prior to
the merger. Therefore, when a product is culled in response to the merger,
total welfare is positively affected by the reduction in duplicate spending
on fixed costs. As described previously, when products are close substitutes
there is minimal consumer welfare loss from product A’s removal from the
market. Therefore it is in these circumstances that total welfare gain from
the merger is largest: spending on fixed costs is reduced and consumers are
almost left indifferent.

Traditional price effects of the merger, even without changes in market
structure, also result in consumer surplus loss, as evidenced by fixed cost
and diversion ratio realizations in the lower area of panel (b) when all three
products continue to be in the market after the merger. In this region, con-
sumer surplus loss is highest at moderate levels of differentiation. When
products are close substitutes, the presence of product C limits the ability of
the merged entity to increase price, despite the decrease in pricing pressure.
Similarly, when products are poor substitutes — in the left-hand side of the
graph — internalizing business stealing by the merged firm changes prices
little. It is for intermediate diversion ratios between 30% and 35% that the
merger grants the merging parties the ability to raise prices significantly,
affecting consumer welfare negatively. Importantly, total welfare always
decreases with the merger when product offering is not adjusted, as con-
sumers are always hurt from higher prices and firms do not reduce costs
from over entry.

The bottom two panels of Figure 2 show the change in firms’ profits.
For the merged firm, we compare the profit post-merger to the sum of the
products’ standalone profit pre-merger. As for some combinations of fixed
cost, g, and travel parameter, p, the pre-merger profit of either the merging
parties or their rival is arbitrarily close to zero, a comparison of per cent
changes in profitability across g; and p is not meaningful, as it masks the
very small base giving rise to the large per cent change. Instead, we nor-
malize a given change in profit by dividing by the largest profit increase
achieved across all relevant g; and p and across all firms. Panel (c) shows
that the merger always results in a profit gain for the merging firms, as ad-
ditional entry by rivals is not feasible —i.e., Cis already offered pre-merger.
However, the largest profit increases occur when product A4 is culled and
when, prior to the merger, firms are almost indifferent between offering
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a product or not. The latter occurs for g; and p values that make up the
boundary where pre-merger, firms are just willing to offer all three prod-
ucts. The gain in profit from culling a product can be up to 2.5 times larger
than the profit increase that the merged firm can achieve solely through
joint pricing, i.e., joint pricing when holding market structure fixed gener-
ates profit increases of only 40% of the largest profit increases when a prod-
uct is culled. These results suggest that coordination on product choice,
more so than on pricing, can be an effective way for firms to benefit from
a merger. More importantly, as firms benefit most from mergers that result
in reductions in offered products, it is these types of mergers that firms are
most likely to pursue. As these are also the mergers that result in the largest
losses to consumer welfare, we caution against relying solely on price-only
merger simulations in settings such as retail or telecommunications where
product offering adjustments are common.

Finally, the non-merging firm benefits most from the merger: it either
faces fewer competing products or higher prices on existing products. Both
effects result in the highest profit increments when products are moderate
substitutes, i.e., at intermediate diversion ratios. Here products are close
enough so that decreased pricing pressure and a decreased product offering
result in significantly higher prices and/or sales, but far enough that compe-
tition with the remaining product does not erode profits.

A Merger Between Duopoly Incumbents. In this subsection we explore the
effects on product offering decisions and prices when the pre-merger market
structure is 4 B, reflecting the merging of two existing players when there are
potential entrants. Cabral [2003] shows how a merger that reduces pricing
pressure can induce entry, ultimately resulting in profit losses for the
merging parties. Cabral [2003] assumes entry costs are sunk; as a result, the
merged firm does not cull products after the merger. In our setting entry
costs are fixed but not sunk, so the merged firm can mitigate, and in some
cases avoid altogether, the losses from additional entry by culling their own
products. Moreover, as above, the merged firm may have an incentive to
cull products regardless of rival entry or of reductions in pricing pressure.
Experts have cited such considerations in grocery store mergers, such as the
2009 merger between Whole Foods and Wild Oats where the government
argued that store reductions would be likely.’ In response to such a
reduction in offerings, other industry participants may increase their own
product offerings. The net effect would be weakly reduced total
product offerings, following the same rationale underlying competition in
strategic substitutes more generally.

To analyze the effects of a merger with potential entry, panel (a) in Figure 3
shows the post-merger market structure that arises for fixed cost and travel

6See Kevin Murphy’s expert report (Murphy [2007]).
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Market Outcomes Conditional on a Pre-Merger Market Structure of 4B
Notes: Fixed costs shown as a percentage of each products’ monopolist variable profits, 7.
In panels (b) through (d) we set p at 0.72, which implies a diversion ratio from 4 to B of 35%.
In panel (d) we normalize the change in firms’ profits by dividing by the largest merger-
induced profit change for the merging parties across all relevant realizations of fixed costs.
See caption in Figure 1 for detail. [Colour figure can be viewed at wileyonlinelibrary.com]

parameters that result in only products 4 and B being offered pre-merger.
Note that these parameter values do not yield a single equilibrium; Figure
1 illustrates that any of the three combinations of two products entering is
an equilibrium for such parameter value combinations. We select the AB
equilibrium, and consider firms’ incentives to change their product offer-
ing post merger. For these parameter values, there is a unique post-merger
equilibrium in which the merging parties cull product 4 and the non-merg-
ing party enters with product C. There is not any effect on either consumer
surplus or total welfare as products are symmetric and both pre and post-
merger market structures consist of two competing products; the merger
simply transfers profit from the merged firm to its new rival.
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Panel (a) considers the simplest case when all products have the same
fixed cost values. In the remaining panels in Figure 3, we take a more nu-
anced approach in allowing the merged firm and its rival to differ in the
fixed cost of offering products. We fix the travel parameter p at an interme-
diate level that generates a diversion ratio of 35%. We then vary product C’s
fixed cost, from 0 to the largest possible fixed cost value, which as above
corresponds to C’s variable profit when it is the only product in the market,
7. We similarly vary fixed cost levels for products 4 and B, but continue to
vary them symmetrically. In panels (b) through (d), we plot C’s fixed cost on
the y-axis and the fixed cost of products 4 and B on the x-axis. We continue
to condition on a pre-merger market structure of 4B. As a result, only fixed
cost combinations in the north-west corner of the panels are relevant: when
products 4 and B have sufficiently low fixed costs to be offered pre-merger,
but product C has high fixed cost and is out of the market pre-merger. Panel
(b) shows post-merger market outcomes; panel (c) the percent loss in con-
sumer surplus due to the merger; and panel (d) the merger-induced gain in
the merged firm’s profits, relative to its largest possible gain.

More interesting outcomes arise in this asymmetric cost scenario. Panel
(b) illustrates that product C chooses to enter post-merger regardless of the
merging parties’ offering decision provided its fixed cost is at the low end of
the relevant fixed cost range, between 40% and 48% of its highest possible
variable profit level, 7. When product C’s fixed cost is in this range and
AB’s fixed costs are low — at less than 25% of their highest possible variable
profit 7 — the merging parties do not have an incentive to cull products.
Variety thus increases post-merger. This results in an increase in consumer
surplus and a decrease in the merged firm’s profits: C’s entry depresses
prices, increases consumers’ options, and steals sales from the merging
parties. This is precisely the effect discussed by Cabral [2003]. However, as
costs are fixed and not sunk, as assumed in Cabral [2003], the merged firm
may offset the profit loss from C’s entry by culling a product and saving on
fixed costs. The merging parties find this optimal when such fixed costs are
above 25% of 7, resulting in a post-merger market structure of BC. As in
the symmetric fixed cost case, the merger then has no effect on consumer
welfare as preferences for products are symmetric. Reducing product of-
ferings largely, but not entirely, cushions the merging parties against profit
losses from the entry of the rival C. For example, when the merging parties’
fixed costs are 40% of 7 , the change in the merged firm’s profits is —0.059
units if the post-merger market structure is BC and —0.086 units if the mar-
ket structure is A BC, an increase in losses of 45%. These comparisons also
illustrate the limited incentive to merge when a rival stands ready to enter
after the merger due to relatively low product offering costs.

Different incentives are at play when product C’s cost are at intermediate
levels, between 48% and 58% of 7. In this situation C does not find it prof-
itable to enter when A4 and B also enter, despite the price increase generated
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by the merger. For a subset of parameter values with such intermediate
fixed costs for C and intermediate fixed costs for the merging parties, be-
tween [25% , 35%)] of 7, the post-merger game has two equilibria, where one
equilibrium market structure is 4B and the other is BC.” If 4 and B’s fixed
costs exceed these intermediate levels, however, the merging parties have an
incentive to cull A, saving on the fixed cost and driving up B’s variable
profits. The culling of A4 entices C to enter, resulting in a post-merger mar-
ket structure of BC, with a zero effect on consumer welfare and a net loss in
the merged firm’s profits, of up to 60 points. The merging parties thus have
an incentive to cull 4 regardless of C’s entry decision, and C enters only
because of this culling. In contrast, when C’s fixed costs are low, as dis-
cussed in the previous paragraph, it has an incentive to enter regardless of
the merging parties’ product offering choice, and the merging parties re-
move A only in response to C’s entry.

Finally, if C’s fixed costs are high, it plays no role as a potential entrant.
The merging parties cull 4 if their own fixed costs are high, and this culling
results in a significant loss of consumer welfare (52%). If 4 and B’s fixed
costs are low, the two products remain in the market. Consumer welfare
loss is still significant at up to 40% due to the price increase resulting from
the two-to-one merger. Similarly, the merged firm’s profit increase is most
significant when culling one product.

The above analysis identifies feasible fixed cost realizations for which
the merged firm chooses to remove a product, which in turn incentivizes
the non-merging firm to enter, leading to a loss of profit for the merged
firm. One may worry that this result is an artifact of considering a static,
simultaneous-move game; a richer dynamic model might not have such a
prediction. In a supplemental appendix found on the Journal’s editorial
web site, we consider a simple sequential move game that captures these
dynamic incentives and shows that this possibility is not purely an artifact
of the simultaneous move nature of our setup. The merged firm chooses
which products to offer first. Then, after observing the merged firm’s prod-
uct offering, firm C decides whether to offer its product. Lastly, given these
offering decisions, firms simultaneously set prices. We find that when C’s
fixed cost is high, the merging parties indeed retain both products in the
sequential move game, even when they would cull one in the simultaneous
move game. By doing so, they deter C from entering. However, when C’s
fixed cost is low, the decreased pricing pressure between the two products
of the merged firm raises prices sufficiently that C finds it profitable to
enter. Anticipating C’s entry, the merging parties choose to cull one of their
products to limit the profit losses from C’s entry. Even when the merging

"In calculating the merger-induced change in consumer and producer surplus (panels (c)
and (d) of Figure 3), we assume the 4 B market structure arises post-merger whenever it is one

of the post-merger equilibrium market structures, matching the pre-merger market
structure.
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incumbents are able to anticipate entry, their incentive to retain both prod-
ucts is limited when a low-cost potential entrant stands ready to come in
under the more concentrated market structure.

A Merger Between An Incumbent and a Potential Entrant. In this
subsection we return to the simultaneous move game and explore the
effects of a merger in a duopoly market structure, where one incumbent
merges with a potential entrant. In particular, we consider whether higher
prices from decreased pricing pressure could induce entry of that potential
entrant post-merger.

We begin by conditioning on fixed cost and travel parameter values such
that two of the three potential products choose to operate in equilibrium,
pre-merger. Since the products are symmetric, the identities of these prod-
ucts are not pinned down uniquely. We arbitrarily assume that the pre-
merger market structure consists of 4 and C and consider, as above, a
merger between product 4 and potential entrant B. Analogously to Figure
3, we display the results of such a merger in Figure 4. Panels (a) through (c)
show the post-merger market structure, and panel (d) displays the effect of
the merger on the merged firm’s profits.

Panel (a) shows that, when fixed costs are symmetric, the post-merger
market structure is BC for all relevant realizations of fixed costs and the
travel parameter. As products 4 and B are identical in demand and in
costs,® this is equivalent to stating that there is no change in the equilibrium
market structure due to the merger for the specified parameter values.
Fixed costs are moderate in this scenario as two products could profitably
enter pre-merger but not three. Adding a third product post-merger, despite
higher prices under common ownership than if only two products compete,
does not generate sufficient incremental profit to offset a second fixed cost
and A’s lost variable profit. The reduction in pricing pressure with a merger
thus does not induce entry.

As above, we consider whether these conclusions change when we allow
the products to have asymmetric fixed costs. We hold the travel parameter
fixed at 0.72, corresponding to a diversion ratio from A4 to B of 35%, and
consider an asymmetry in fixed costs between the two products, 4 and B,
of the merged firm, assuming C’s fixed costs are so low that it always enters.
Panel (b) shows the resulting market outcomes in this case, and panel (d)
shows the change in the merged firm’s profits.

Not surprisingly, post-merger, the merged firm offers 4 whenever A4’s
fixed cost are lower than B’s. However, when B’s fixed cost are lower than
A’s, the firm has a strict incentive to replace A4 with B, as both generate the
same variable profits but one has a lower fixed cost than the other. This

$ We have implicitly assumed that the merged firm offers product B when indifferent be-
tween offering product 4 or offering product B.
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Market Outcomes Conditional on a Pre-Merger Market Structure of AC
Notes: Fixed costs shown as a percentage of each product’s monopoly variable profits, 7.
Panels (b)-(d) display market outcomes as a function of two of the three products’ fixed costs,
holding the offering choice of the third product constant. We set p at 0.72, which implies a
diversion ratio from A4 to B of 35%. In panel (d), we normalize the change in firms’ profits
by dividing by the largest merger-induced profit change for the merging parties across all
relevant realizations of fixed costs. See caption in Figure 1 for detail. [Colour figure can be
viewed at wileyonlinelibrary.com]

switch does not affect consumer surplus: all products are identical beyond
their fixed cost. It does, however, increase the merged firm’s profits, espe-
cially when B’s fixed cost is significantly lower than A’s.

Panel (c) displays post-merger market outcomes under a different set of
fixed cost values. In this panel, we graph the fixed costs of the potential en-
trant, B, against the fixed costs of the non-merging incumbent, C, holding
product A’s fixed costs at sufficiently low levels that it is always profitable.
Surprisingly, there are no fixed cost realizations such that the firms offer all
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three products post-merger. Even when A4’s fixed cost is zero and B’s fixed
costs are as low as possible (i.e., 38% of ), the merged firm prefers to offer
only 4 over offering both products and incurring B’s moderate fixed cost.
Although not shown in Figure 4, this pattern of offering only one product
holds for all travel parameter values. Thus, regardless of the degree of dif-
ferentiation and fixed costs, the merger does not increase variable profit
across the portfolio sufficiently for the merged firm to increase its variety
offerings and introduce an additional product.

In summary, these simulations suggest that the ability of the merging
parties to optimize product offerings over their full portfolio is frequently
at least as valuable as the ability to price jointly. In particular when fixed
costs are high, a merger has the potential to reduce variety as a smaller
product portfolio increases variable profit for the remaining products and
reduces fixed costs across the portfolio, outweighing the incremental vari-
able profit gains from additional varieties. From the consumer’s perspec-
tive, this amplifies welfare losses well beyond those associated with the
merger’s price effects. Including predictions of these effects will be partic-
ularly important when regulators anticipate post-merger product portfolio
changes. Moreover, we find limited support for the idea that the reduced
pricing pressure due to a merger can induce additional entry and increase
product variety, either through the merging parties’ own efforts or through
the entry of a rival. When it does occur, the entry of a rival post-merger fre-
quently goes hand-in-hand with reduced product offerings by the merging
parties, an outcome that persists even if the merging parties have a first-
mover advantage and can commit to their product offerings before the
rival. These results highlight the value of modeling both product offering
and price adjustments post-merger: depending on the circumstances, the
policy recommendations regarding mergers may differ substantially from
those based on price effects alone.

I11(i1)). A Case Study: The Premium Ice Cream Market

A downside to the symmetric setting with equidistant products is that con-
sumers in aggregate are not sensitive to which subset of two products firms
offer post-merger. The model we employ in this paper could, however, apply
to a wide range of more realistic settings than the symmetric product setup.
To highlight the model’s flexibility and consider the role of more nuanced
differentiation between products on profit and consumer welfare, we cali-
brate the parameters of the model to real data. Based on prior related work
(Draganska et al. [2009]), we use data from the U.S. ice cream industry and
focus on the premium vanilla category, which fits within the confines of the
proposed model in several important ways. There are two leading national
suppliers — Breyers and Dreyers — and various regional players that we
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collapse into a ‘composite’ third firm.” Ice cream products differ both hori-
zontally — as in the above case — and vertically as the national brands may,
for example, have reputational or product quality advantages over the
smaller regional players.

The Journal’s editorial web site includes an appendix to this paper, in
which we present a model of demand for vanilla flavored ice cream and the
details for estimating this model. The data consists of monthly units sold
and revenue of 3.5-4 pint containers of vanilla ice cream, spanning 63 U.S.
cities from July, 2003 to June, 2005 for each of three brands: Breyers (B),
Dreyers (D), and the above composite brand (C). We use the estimated de-
mand system to calculate average brand-level own and cross-price elastici-
ties across all markets and months that share a common portfolio of vanilla
flavors — the modal one.!® The estimated elasticities, together with sales-
weighted average brand-level prices and market shares, allow us to cali-
brate realistic preferences for the three-product model from Section I,
aggregating each brand’s vanilla sales into a single product. These prefer-
ence and pricing summary statistics are:

(10) sp=135.6% sp=3.4% sc=3.1%
(11) pB=$3.75 pD=$3.47 pc=$3.57
B D C B D C
B -3.05 0.10 0.09 B NA 3.57 3.27
n= DR =
D 0.18 —2.89 0.09 D 577 NA 3.18
C 0.18 0.10 —-2.99 C 5.75 3.46 NA

where s denotes average market shares, p prices, and # the matrix of own
and cross-price elasticities, and DR the matrix of diversion ratios (from row
brand to column brand). We rely on them to calibrate the price coefficient
(@), mean utilities (up), and the travel parameter (p) in £, We match

9 52% of markets have a single regional player with more than a 5% share of premium va-
nilla ice-cream sales. Thus, for most markets, the composite firm simply represents the re-
gional brand. The model we propose can easily accommodate additional competitors, but we
chose to collapse them into a single firm in the remaining markets to simplify the graphical
representation of our results. As a result, our calibrated parameters may not accurately re-
flect the mean attractiveness of individual brands that we combine across markets and may
overstate the true market power exerted by the regional player.

10 As the flavors offered differ across markets and time, elasticities differ due to entry and
exit. By only considering market-months with the same flavor offerings, such differences do
not affect the average clasticities. To calculate the average elasticity over the most mar-
ket-months possible, we choose the product portfolio that is most commonly offered across
market-months.
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TasLE 11
DEMAND AND VARIABLE CoST PARAMETERS - ICE CREAM SETTING

(a) Product Specific Values (b) Common Values

B D C
Mean Utility (uy) -0.24 -0.42 -0.40 Price Coefficient () -0.39
Variable Cost (c) 2.52 2.27 2.37 TIEV Scale (o) 0.125
Fixed Costs (g;) [(),7;3] [050] [()’EC] Travel Parameter (p)  0.17

Market Size (M) 1.0

#Notes: Values calibrated using observed market shares, observed prices, and estimated elasticities shown
in Equation 12.

predicted shares and elasticities implied by the model in Equations 3 and 7
to the observed values in the data in Equation 2. As there are only five pa-
rameters but twelve preference moments from the data, we calibrate the
parameters by minimizing a weighted sum of squared differences between
the predicted values and the observed values, weighing share and elasticity
predictions such that half of the identifying variation arises from elastici-
ties and the other half from mean market shares. We set the TIEV scale
parameter o to 1/8.!" Lastly, we assume optimal Bertrand-Nash pricing by
firms to calibrate marginal costs that are consistent with the observed
prices and preferences. This implies that ¢; = p;(1 + 1/n;) where 5; is the
own price elasticity.

Table IT shows the resulting demand and cost parameters. We highlight
three points. First, Breyers is the preferred product, with a mean utility of
—0.24 compared to a mean utility of —0.42 for Dreyers and of —0.40 for the
composite brand. Given a price coefficient of —0.39, Breyers can charge
the average consumer a 46¢ premium over Dreyers and keep such a con-
sumer indifferent between the two. Hence, Breyers is the strongest product
in terms of demand. Second, Breyers also has the highest variable cost, 25¢
higher than Dreyers and 15¢ higher than the composite brand. Given the
utility premium is larger than the variable cost difference, it is likely that
Breyers is also the stronger product in terms of profitability — absent fixed
costs. Third, the composite brand has a slightly higher innate demand than
Dreyers, commanding a 5¢ premium for the average consumer. However, it
also has a 10¢ higher variable cost than Dreyers. Taken together, the com-
posite brand offers a comparable alternative to Dreyers.

"'We fix o to be a low value to be able to investigate the role of the degree of substitutability
between products on merger outcomes. A large o limits how close products can be to each
other.
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As in section I, we now use these preferences and cost estimates to con-
sider the effects of the same merger we studied above. We focus on the prod-
uct offering and pricing effects of a hypothetical merger between the strong
brand, Breyers, and Dreyers. We again explore the effects of the merger
conditional on select pre-merger market structures and variation in these
effects depending on the travel parameter and fixed cost values. To be con-
sistent with the previous graphs, we plot each firm’s fixed costs as a per-
centage of the maximum achievable variable profits the product achieves as
a monopolist. In contrast to the previous section, however, this maximum
value differs across the three products, and therefore a plotted value of, say,
60 per cent, represents different fixed costs for each of the three products.
Alternatively, we could have plotted fixed costs in absolute terms, acknowl-
edging that some products might not ever be offered at the largest plotted
costs.

A Three-to-Two Ice Cream Merger. Figure 5 shows the effect of a merger
between Breyers and Dreyers when all three brands are active prior to the
merger. Qualitatively, the effects are very similar to those in subsection
ITI(i)(a): when fixed costs are high, the merged firm culls a product,
resulting in higher profits for everyone and a significant consumer surplus
loss. Quantitatively, the effects are different, however, reflecting the
differentiation between the products of the merged firm. For the calibrated
parameter values the merging party chooses to cull the Dreyers brand. In
terms of demand, Dreyers is the weaker of the two brands. As a result, the
gross consumer welfare loss from the reduction in offerings and price
adjustments is between 15 and 30 per cent, depending on the degree of
substitution. In contrast, the consumer surplus loss when firms continue
to offer all products, and the merger only causes price effects, is at most
12 per cent. As above, we also find that the ability to cull products has
significant additional profit implications for the merged firm. However,
in contrast to the symmetric case where the profit gain from product
portfolio adjustments was at most two times the profit gain from adjusting
price alone, here the profit gains when a product is culled are up to three
times larger than when products are not culled, possibly due to the lower
quality of the composite product. This highlights the value of a careful
empirical analysis of the incentives and implications of product portfolio
adjustments with changes in concentration.

A Merger Between Two Duopoly Ice Cream Incumbents. Thedownsideofthe
symmetric model used in the prior section is that consumers value all
products equally. Hence a change in market structure from 4B to BC
leaves consumers unaffected. With the calibrated ice cream parameters,
however, consumers are not indifferent between a choice set of Breyers and
Dreyers and a choice set of Dreyers and the composite brand, and we
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Figure 5

Market Outcomes Conditional on a Pre-Merger Market Structure of BDC
Notes: The diversion ratios from Breyers to Dreyers, shown on the x-axis, are derived from
underlying values of p, varied from 0 to 1. The remaining demand and cost parameters are
set at their values in Table II. Fixed costs shown as a percentage of each brands’ monopolist
variable profits, 7y, 7}, and 7. In panels (c) and (d), we normalize the change in firms’
profits by dividing by the largest merger-induced profit change for either the merging parties
or the rival across all relevant realizations of fixed costs and the travel parameter. See caption
in Figure 1 for detail. [Colour figure can be viewed at wileyonlinelibrary.com]

expect such differences between products to arise in most settings. In this
subsection we therefore explore the implications of vertical differentiation
on incentives to enter post-merger and the associated consumer welfare
effects. For simplicity, we set the travel parameter at 0.72, which implies
a diversion ratio from Breyers to Dreyers of 19%, and condition on fixed
costs that give rise to a pre-merger market structures in which Breyers and
Dreyers offer one product each and the composite brand offers none, i.e., a
BD pre-merger market structure.

The key point we would like to illustrate with this merger simulation
is that there is a myriad of feasible market outcomes that can arise post-
merger, and that these can have vastly different effects on consumer welfare
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Market Outcomes Conditional on a Pre-Merger Market Structure of BD
Notes: Fixed costs shown as a percentage of each brand’s monopoly variable profits. We set p
at 0.72, which implies a diversion ratio from B to D of 19%. See caption in Figure 5 for detail.
[Colour figure can be viewed at wileyonlinelibrary.com]

and firm profits. Therefore, one cannot make an assesment of which prod-
ucts would be offered in a post-merger scenario without a deep understand-
ing of the merging firms’ fixed costs in addition to products’ demand.

To illustrate these ideas, Figure 6 shows the post-merger market struc-
tures for various fixed cost values, conditioning on fixed costs that are con-
sistent with the pre-merger market structure. Panel (a) plots on the x-axis
Breyers’ fixed costs, on the y-axis those of Dreyers’, and assumes the com-
posite brand’s fixed cost are so high it is never offered post-merger. Similar
to the symmetric firm case, the merging firm culls one of the two brands
when costs are high. Importantly, the firm chooses to cull the high demand
product, Breyers, when this brand’s fixed costs are high relative to Dreyers.
Not surprisingly, in the extreme case in which Dreyers’ fixed costs are ex-
tremely low (bottom of the plot), it is never in the firm’s best interest to
cull Dreyers as there is no cost savings from doing so. The choice of which
product is culled affects consumers deeply. Table III shows the percentage
change in consumer surplus for various pre-merger and post-merger mar-
ket structures. Here, one observes that when Dreyers is the culled product,
consumer welfare drops by 44 per cent; in contrast, when Breyers is culled
the loss is much larger: 53 per cent.

The second panel of Figure 6 plots post-merger market outcomes, vary-
ing the composite brand’s fixed cost, on the x-axis, and varying Breyers’
and Dreyers’ fixed cost jointly on the y-axis. As the composite brand is not
offered pre-merger, its fixed cost cannot be too small. However, there is a
range of values in which the Composite brand’s costs are moderate and the
merging firms’ fixed costs are low, such that the decreased pricing pres-
sure from the merger results in C’s being offered and the merging parties’
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TasLE 111
MERGER INDUCED CHANGES IN MARKET OUTCOMES — IcE CREAM SETTING
Market
Structure
Pre-Merger BD BD BD BD BD BD B DC
Post-Merger BD BDC BC DC B D D B
Consumer -23.6 19.5 -1.69 -9.75 -446  -52.8 -14.7 -38.7
Welfare (%)
Breyers’ Var. 0.21 -0.73  0.04 -4.43 1.45 -443 =589 5.9
Profits (¢)
Dreyers’ Var. 0.11 -0.65 —3.46 0.21 -3.46 1.53 4.99 -3.67
Profits (¢)
Composite 2.81 3.30 3.47 -3.47
firm’s Var.
Profits (¢)

*Notes: Travel parameter fixed at 0.72, implying a diversion ratio from Breyers to Dreyers of 19%. Values
for the remaining demand and cost parameters in Table I1. Change in consumer welfare shown as percent-
age of pre-merger values. Changes in variable profits shown in cents per unit of market size.

retaining both products. Consumers benefit significantly in this scenario —
see Table IIT and the merging firms’ profits are hurt, as the situation is akin
to Cabral [2003]. For larger fixed cost values of C, the composite brand en-
ters only if the merging firms cull a product, which they do whenever either
Breyers’ fixed cost or Dreyers’ fixed costs are high. In these scenarios, con-
sumers are almost unaffected by the merger whenever Dreyers’ is the culled
product, as the composite brand’s product is similar to Dreyers. However,
consumers are slightly hurt whenever Breyers’ is culled, as it has higher in-
nate demand than the composite brand’s product. Finally, for large values
of C, the composite brand never enters and consumers are left worse off
from either increased prices, from Dreyers’ being culled, and worst of all
from Breyers’ being culled. In any of these three cases, the merging firms
benefit with from the merger, as the composite brand does not enter.

There are two key takeaways from this analysis. First, when considering
which products may be culled as a result of a merger, it is not sufficient to
consider the innate demand for the product. Costs, both fixed and variable,
also affect a firm’s choice to offer, or cull, a product. Hence, the merged
firm will not necessarily cull the product with the lowest demand, as this
product must necessarily have a low fixed cost given that the firm chose
to offer it pre-merger. Second, the ability of a potential entrant to rapidly
enter a market in response to the merged firm’s culling products signifi-
cantly limits the consumer welfare loss from the merger, even when such a
potential entrant is not particularly strong. The ability of rivals to readily
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enter is sufficient to limit consumer welfare losses from merger-induced
product variety changes.

Equilibrium Selection Effects. As we discuss in the introduction to Section
I11(i1), the product offering and pricing model applied to the calibrated
ice cream setting — or the earlier hypothetical symmetrical industry —
does not yield unique equilibrium predictions for product portfolio choices
across all combinations of fixed cost and travel parameter values. When
multiple equilibria exist, the model itself does not make predictions for the
product offering that would prevail in practice. As a result, it is possible that
in the pre-merger equilibrium, firm decisions result in product portfolios
that do not generate the highest aggregate profit or welfare. The set of
possible equilibria is smaller post-merger, as the merging parties now jointly
decide which of their products to offer, ruling out equilibria where the less
profitable of their two products is offered when the market can sustain only
one of their two products, but not both. In this section, we illustrate how
this reduction in the equilibria set can result in consumer welfare loss and
in the crowd-out of rivals.

In the previous section we mentioned how the merging firm would choose
to cull the high-demand product, Breyers, whenever costs of this product
were sufficiently high vis-a-vis those of Dreyers’. Not surprisingly, the same
logic holds when analyzing a pre-merger market structure in which only
Breyers’ is offered. In particular, panel (a) in Figure 7 shows the post-merger
market outcomes for different values of Breyers’ and Dreyers’ fixed costs,
conditioning on fixed costs that are consistent with a pre-merger market
structure of B.!? There, one observes how there exist fixed cost values for
which the merger induces a swap of a high demand product, Breyers’, for a
low-demand (and low cost) product, Dreyers’. Such swap, although benefi-
cial for the merging firms, is detrimental to consumers, i.e., consumer wel-
fare drops by 15%, as shown in Table III.

The above scenario was feasible because, pre-merger, there were multiple
equilibria, i.e., offering only Breyers or only Dreyers were both equilibria.
Another setting in which the merger results in a reduction in equilibria, and
therefore a switch from one equilibrium to another, occurs when the pre-
merger market structure is DC: Dreyers and the composite firm each offer
a product, and Breyers does not. For such pre-merger market structure,
there are feasible fixed cost values for which Breyers” alone would also be
an equilibrium, but one from which firms coordinated away. For a subset
of these fixed cost values, the merging parties are best off swaping Dreyers’

12 As with the previos section, we fix the travel parameter at 0.72, which implies a diversion
ratio from Breyers to Dreyers of 19%. The results are qualitatively similar for alternative
parameter values, with the only change that fixed cost values determining each post-merger
market structure shift.
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(a) Pre-merger market structure of B (b) Pre-merger market structure of DC
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Market Outcomes Conditional on Alternative Pre-Merger Market Structures
Notes: Fixed costs shown as a percentage of each brand’s monopolist variable profits. We
set p at 0.72, which implies a diversion ratio from B to D of 19%. See caption in Figure 5 for
detail. [Colour figure can be viewed at wileyonlinelibrary.com]

product with Breyers’, and to which the composite firm responds by not
offering their product. Panel (b) in Figure 7 illustrates this case, and Table
III displays the corresponding effects on consumer welfare and products’
variable profits. Briefly, such an equilibrium switch, from DC to B, results
in a 38% loss in consumer welfare, due to the reduction in competition and
reduction in variety, reductions which are not offset by the presence of a
higher quality product (i.e., Breyers’).

In its unsuccessful attempt at blocking the 2003 Oracle-PeopleSoft
merger in court, the Department of Justice argued that rivals would not
adjust their offerings after the merger, thereby leaving anti-competitive
price increases by the merging parties unconstrained.”® This example sug-
gests that merging parties may be able to exclude the non-merging firm
from the market even without decreasing pricing pressure. That said, post-
merger portfolio coordination could also have the opposite effects, where
the products offered post-merger have higher innate demand, therefore
positively affecting consumers, or lower competitive pressure, therefore in-
ducing entry by rivals.

In summary, the analysis of the product variety effects of a merger in the
more realistic, empirically motivated, ice cream setting reinforces many of
the conclusions from the setting with symmetrically differentiated prod-
ucts. Our results highlight several sources of consumer welfare effects of
product variety adjustment that do not arise in the symmetric case, how-
ever. Such effects reflect the relationship between the innate demand for a

B See McAfee er al. [2007] for a detailed overview of the alleged anti-competitive effects of
this particular merger.
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variety and thus its variable profit potential relative to the cost of offering
the product. We find that the potential for consumer welfare losses from a
merger is highest when both innate demand and fixed costs are high, mak-
ing such products unattractive to offer despite high willingness-to-pay. The
potential for post-merger variety adjustments thus crucially depends on
product placement in characteristic space, which we take as exogenously
given. An interesting extension of our analysis would allow not only the size
of, but also the characteristics of products in, the merged firm’s portfolio to
change with a merger. Firms adjusting the characteristics of their remain-
ing products to more closely target concentrations in demand may offset
some of the consumer welfare effects of merger-induced product culling
when product offering costs are significant.

IV. COST EFFICIENCIES

In the above simulations, we have focused on the strategic incentives to re-
optimize product offerings when only product ownership, but no other eco-
nomic primitives of the industry, change. A common motivation for mergers
is, however, the potential to generate cost efficiencies for merging parties. A
natural question is therefore how large any such cost efficiencies have to be
to leave consumers weakly better off after the merger or to offset any stra-
tegic incentives to change the number of products offered post-merger.
Farrell and Shapiro [1990] take a first pass at this question in a symmetric
Cournot setting, calculating the size of the variable cost efficiencies that
are sufficient to counter the reduction in pricing pressure post-merger.'* In
our setting, such efficiencies may similarly take the form of reductions in
the marginal cost of producing and distributing a product or arise due to
increased economies of scope associated with offering products. The latter
could potentially lead to less frequent culling, when pre-merger all prod-
ucts were in the market, thereby limiting any negative welfare implications
of a merger to those induced by price effects. Similarly, cost synergies might
increase variety when, pre-merger, firms offered only a subset of available
products, as in Sections I1I(i)(b) and III(i)(c). The resulting increase in vari-
ety may offset some, or all, of the negative welfare implications of the
merger. We begin by considering such fixed cost efficiency gains from a
merger, before turning to variable cost efficiencies.

IV(i). Fixed Cost

To investigate the possibility of fixed cost synergies reducing merger-
related product culling incentives, we simulate market outcomes when

1 Other work on this question includes Levin [1990] and McAfee and Williams [1992].
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economies of scope accompany the merger. Given the demonstrated sig-
nificant culling incentives, we consider our base setup with three symmetri-
cally horizontally differentiated products with identical fixed costs. As in
Section II1(i)(a), we condition on combinations of fixed cost and travel pa-
rameter values that entail all three firms’ offering their product pre-merger.
Furthermore, we consider only fixed cost and travel parameters that post-
merger result in culling, with the market structure no longer being A BC. In
the absence of cost efficiencies, the merger thus entails reductions in prod-
uct variety for consumers. We then ask by how much the merged firm’s
fixed product offering costs would need to decrease at a minimum for them
to continue to choose to offer both products post-merger. As firms are en-
dowed with a single product each, such fixed-cost efficiencies amount to
economies of scope that are achieved solely through merger activity. We
operationalize these fixed cost efficiencies by reducing the fixed costs of
both products 4 and B by a fixed percentage. Post-merger, product C thus
has higher product offering costs than the merged firm."

We display the resulting cost efficiencies in Figure 8. Panel (a) shows, for
each level of the three products’ fixed cost, g, and travel parameter, p, the
minimum percentage of fixed cost savings for products A and B to preserve
the 4 BC market structure post-merger when a product would be culled oth-
erwise. That is, we shade values of the cost efficiency percentage e, such
that post-merger, g/ = g7 = (1-¢;) X g; and gi*" = g, for each relevant
fixed cost realization g;. The size of the required synergies range from 0 to
100% of fixed cost. When a merging party is on the margin between cull-
ing a product or continuing to offer it because fixed costs pre-merger are
relatively low (the lower boundary of the shaded region in panel (a)), mini-
mal cost savings are sufficient to preserve the existing market structure. In
contrast, the largest cost synergies required occur near the top boundary,
where pre-merger, the offered products generate negligible profits and firms
are indifferent between offering them or not. In such cases, for an interme-
diate diversion ratio of, say 35%, the required cost synergies are 37%. In all
of these instances, price competition between the three products is weaker
post-merger as the two merging parties internalize business stealing effects.
This benefits product C, which continues to be offered regardless the level
of fixed cost efficiencies. These results thus highlight that it is when a firm
acquires a distressed asset that fixed cost synergies are essential to preserv-
ing market structure; very profitable assets are not likely to be culled.

15 The extent of such synergies is of course specific to the circumstances of the merging
parties. A figure of 15-20 per cent cost savings was cited in the 2001 proposed, but ultimately
blocked, merger between baby food manufacturers Beech Nut and Heinz, for example. See
Baker [2009].
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Minimum Merger-Induced Cost Efficiencies to Preserve a Pre-Merger Market Structure of A BC

Notes: Graphs show outcomes for fixed cost and travel parameter values that give rise to a

pre-merger market structure of 4ABC but a different post-merger market structure absent

any cost efficiencies. Demand and cost parameters are given in Table I. We shade in green

parameter combinations for which no level of cost efficiency can preserve the pre-merger

market structure of ABC. We label these ‘N/A’. See caption in Figure 1 for detail. [Colour
figure can be viewed at wileyonlinelibrary.com]

IV(@i). Marginal Cost

The previous economies of scope in fixed costs eliminate the welfare effects
associated with culling, but the merger still hurts consumers due to stand-
ard price effects. Economies of scope may affect not only fixed costs, but
also variable costs. Variable cost savings have the potential to reduce cull-
ing incentives, while also limiting the firms’ incentives to raise price above
pre-merger levels. Here, we therefore explore how outcomes change when
the merger results in symmetric marginal cost savings, but no fixed cost
savings, for the merged firm’s two products. We consider two scenarios.
First, as above, we calculate the minimum variable cost savings required
to preserve the pre-merger market structure of 4 BC. The effect of such
merger-induced variable cost efficiencies on consumer welfare is ambigu-
ous: the merged firm’s joint pricing puts upward pressure on prices, but
their lower variable costs put downward pressure on prices. Hence we con-
sider a second scenario in which we calculate the minimum variable cost
savings required to keep consumer welfare constant, irrespective of the
resulting post-merger market structure. This second scenario mirrors the
original analyses in Farrell and Shapiro [1990].

We depict the minimum variable cost efficiencies in panel (b) of Figure
8. Here, we shade values of the cost efficiency percentage e, such that post-
merger, ;" = & = (1-¢,) X ¢ and ™ = ¢ for each relevant combina-
tions of the fixed cost and travel parameters. The minimum variable cost
savings required to preserve the 4ABC market structure range from 0 to
30%. As with the fixed cost savings, when post-merger the merging parties
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are near indifferent between culling a product or not, minimal variable cost
savings are sufficient to preserve the pre-merger market structure. For low
levels of differentiation, e.g., diversion ratios below 30%, variable cost sav-
ings of 25% may be sufficient to preserve market structure, similar in mag-
nitude to the required fixed cost savings that we depict in panel (a) of Figure
8. However, for higher diversion ratios or high fixed costs, the merging
parties have a strong incentive to cull a product-the top boundary in the
graph—, and there may be no variable cost synergies that can preserve the
current market structure: variable cost savings need to be sufficiently high
for the merged firm not to cull one of their products, but they cannot be so
high as to drive the non-merging firm out of the market, as it can no longer
compete against the strengthened merged products. The closer products are
to each other, on the right side of the graph, the larger the effect of a given
level of variable cost savings is on the non-merging product’s profits. Hence
it is when products are very close substitutes that it may not be possible to
preserve the pre-merger market structure through variable cost synergies:
either the merged firm or its non-merging rival will cull a product. These
simulations point to more nuanced effects of cost synergies in the context of
merger analysis than would arise in an analysis that held the firms’ product
offerings fixed post merger, as the improved strategic position that results
from variable cost synergies may affect rival profitability sufficiently that
they exit, resulting in unintended consumer welfare reductions.

We depict the results of the second analysis, which calculates the mini-
mum variable cost savings required to preserve consumer welfare, in Figure
9. For most travel parameters, variable cost savings of 15-25% are required
to offset the price increases from decreased pricing pressure. However, for
high fixed costs, there is again a region where variable cost savings alone
are insufficient to preserve consumer welfare. This occurs as above because
the merging parties have a strong incentive to cull a product, and refrain
from doing so only with large variable cost savings that are so high that the
non-merging firm exits the market and consumers are hurt. When products
have high fixed product offering costs and are relatively close substitutes,
there may thus be no efficiencies, in reducing either variable or fixed costs
alone, that can preserve consumer welfare; efficienies would need to reduce
both fixed and variable costs simultaneously to leave both product variety
and prices unaffected.

V. CONCLUSIONS

In this paper, we have begun to analyze the potential welfare impacts of
post-merger product choice decisions. While the courts and regulatory
agencies have considered the potential for new offering decisions quali-
tatively, merger simulations have almost entirely focused on price effects.
We demonstrate that post-merger product choice can have a substantial
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Figure 9
Minimum Merger-Induced Variable Cost Efficiencies to Preserve Consumer Welfare
Notes: Graphs show outcomes for fixed cost and travel parameter values that give rise
to a pre-merger market structure of 4 BC absent any cost efficiencies. Demand and cost
parameters are given in Table I. We shade in green parameter combinations for which no
level of variable cost efficiency can generate a post-merger consumer surplus of at least the
pre-merger value. These are labeled ‘N/A’. See caption in Figure 1 for detail. [Colour figure
can be viewed at wileyonlinelibrary.com]

impact on industry equilibrium, significantly altering the impact on con-
sumer welfare depending on the circumstances. Overall, the impacts are
particularly acute in cases where the merged firm offered relatively similar
products prior to the merger exacerbating the profit gains and consumer
welfare losses the merger would otherwise produce. A simulation that al-
lows for re-optimizing offering decisions can also accommodate the im-
pact of fixed cost synergies, which tend to be positive for consumer welfare
because the merged firm offers its products more often when fixed costs
are lower. Similar to Gandhi ez al. [2008], we impose initial pre-merger
conditions on the degree of substitutability between products and firms’
fixed product offering costs that are conducive to isolating the effect of
individual mechanisms behind product offering adjustments with a merger,
including product introductions due to higher prices, product removals or
culling to save on fixed costs, and product adjustments arising from the
merged firm’s ability to coordinate on more profitable equilibria across a
full set of products. We note that considering the full impact of product
portfolio re-optimization is necessary to accurately simulate the merger’s
expected effect.

Our analysis considers two stylized demand scenarios. However, the mod-
eling strategy employed here could also be adapted to compute post-merger
product choice impacts in an actual merger simulation with more general
demand models. As mentioned in Section I, a number of researchers have
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been developing empirical techniques to accommodate product choice into
merger analysis. Our approach is most applicable to a shorter-run analysis
in which the industry’s firms can optimize which existing product varieties
to continue offering after a merger. Incorporating these effects, along with
pricing impacts, increases the informative value of a merger simulation to
regulatory agencies trying to judge the impact of mergers on consumers.
An interesting avenue for future research would be an investigation of the
longer-run effects of a merger on product positioning: how does the merged
firm choose to adjust the characteristics of the products in its menu, in
re-optimizing its product portfolio in the more concentrated environment?

In addition, while we have altered substitution patterns around values
produced by our estimation exercise, the analysis is specific to the under-
lying features of this example. In particular, our calibrated demand is such
that we have one relatively dominant firm (Breyers’), an intermediate firm
(Dreyers’) and one weaker firm (Composite). The simulation results would
be different depending on the context of the exercise; indeed, insights from
any relevant combination or industry structure (including one representing
conditions in a real merger scenario) could be generated using our frame-
work once the demand estimates were determined and the available prod-
uct menus were known. This could be a very useful guide for policy makers.

Finally, the analysis in the paper holds constant variable costs and
most demand parameters, and analyzes merger effects across all feasible
fixed costs values that give rise to a given pre-merger market strucutres.
Alternatively, one could have held constant fixed costs, and analyse merger
effects across feasible demand and variable cost values that justify the var-
ious pre-merger market structures. Although we expect the effects of such
analysis to be qualitatively similar — i.e., reductions in product porftolios,
increases in prices, swapping of low-profit products for higher-profit prod-
ucts, etc., they ought to be qualitatively different and worthy of study. We
leave such analysis for future research.
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