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Introduction
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Perfect competition, though desirable, is a rare phenomenon in the real world.
This imperfection is due to, among other factors, the presence of market frictions
such as shopping costs, switching costs, information asymmetry or due to product
differentiation. As a consequence, firms have market power in a competitive setting.
It is well known that firms that wield even a small degree of market power, have
incentives to employ a variety of instruments that enable them to extract larger
surplus from consumers. In this thesis, the focus is on two instruments, among
others, namely, price discrimination and partial ownerships. Price discrimination
according to Stigler (1987) is present when similar goods are sold at prices that
are in different ratios to marginal costs. In this thesis, agents endogenously sort
into different types due to the presence of shopping costs or investment costs. The
second instrument, partial ownership in competing firms, helps dampen competition.
It is used as a commitment device by the acquiring firm to keep prices high by
internalizing the negative impact of a price decrease on it’s rivals. Our focus is on
the information learning aspect of partial ownerships.

Broadly speaking, the main aim of this thesis is to contribute to the literature on
the impact of these two instruments on firm profits, consumer surplus and welfare
along with providing clear policy implications.

In this thesis, three papers focusing on the impact of these instruments in the
market are presented. The first paper focuses on the supplier-retailer relationships
under retail price discrimination in the presence of shopping costs. These shopping
costs along with price discrimination creates screening of consumers into multistop
shoppers and onestop shoppers. This allows firms to extract more on one good
while keeping the margin of the bundle fixed. The second paper, focuses on the
role of partial ownerships as a merger synergy learning device. By acquiring a
partial ownership in its rival, a firm learns the merger synergy match value between
the two firms with certainty. In particular, partial ownerships help to unravel the
uncertainty in merger synergy ex-ante and help reduce the downside risks involved
when merging. The third paper compares a non-discriminatory pricing regime with
a discriminatory pricing regime in a two sided market setting. Price discrimination
is contingent on the homing behavior of firms and firms sort into two types of agents,
multi-homers and single-homers according to their investment costs.

Chapter 2 is a joint work with Stephane Caprice and is titled “On the Counter-
vailing Power of Large Retailers when Shopping Costs Matter.” This chapter studies
the interaction of buyer power, seller power and countervailing power in presence
of shopping costs on consumer prices and welfare. The recent decades have seen
the growing dominance of big retailers which attract consumers through onestop
shopping. This trend has created tremendous buyer power for large retailers. Con-
sequently, mid-sized retailers are squeezed out of the market. As a result, compe-
tition is mainly between two polarized retail formats, namely- the large retailers
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and small specialized stores. The presence of two polarized competing retail for-
mats has resulted in heterogeneous shopping cost consumers sorting into multistop
and onestop shoppers. Moreover, countervailing power of large retailers is modeled
as a threat of demand-side substitution. This paper shows that retail prices are
higher, industry surplus and consumer welfare is lower when the large retailer pos-
sesses credible countervailing power. The intuition behind higher retail prices when
countervailing power is present, is that the supplier reduces screening of consumers
and as a result the outside option of the large retailers falls by increasing wholesale
prices. Moreover, industry surplus and welfare falls due to this rise in wholesale
prices. This is due to the demand effect, total demand falls in the industry due to a
rise in wholesale prices and hence industry surplus and consumer welfare falls. This
study shows that countervailing power is not necessarily beneficial for consumers or
the industry as a whole.

Chapter 3 entitled “Uncertain Merger Synergies, Minority Shareholdings and
Merger Control” is a joint work with Christian Wey. Partial ownerships have be-
come a very hotly debated topic in the recent European Commission staff working
paper (EC, 2013). Under the current laws, it does not fall under the purview of
merger control. The (EC, 2013) argues, that it should fall under the gambit of
merger control and has provided many examples citing the anti-competitive effects
of partial ownerships. Towards plugging this enforcement gap, they suggest differ-
ent remedies. In this paper, the competitive effects of a passive partial ownership
(PPO) are examined when it serves as an instrument for the acquirer firm to learn
the merger synergies with the target firm in advance. Synergies are critical for the
profitability and the approvability of a merger by an antitrust authority, using a
price test. However, the realization of a synergy is uncertain ex ante, so that a
direct merger exhibits a downside risk not only for the merging candidates but also
for consumers. We show that minority shareholdings can reduce this downwside risk
as they allow for a sequential takeover where the acquirer takes an initial minority
share, becomes an insider, learns the match between both merging firms and the real-
izable merger synergy. This paper shows how this feature of minority shareholdings
affects a firm’s takeover strategy and the decision problem of the antitrust authority.
We derive implications for a merger control approach to PPO acquisitions, where a
forward looking price test and a safeharbor rule is examined.

Chapter 4 is titled “Homing Choice and Platform Pricing Strategies.” In this
chapter, the focus is on the recent trends in the internet based service provision
industry. Exclusive content on a platform is a very recent phenomenon in internet
based industries. For example, Apple through its iOS touts the presence of many
essential and exclusive apps and that is one of the appealing factors of their platform.
Similarly, the recent emergence of online streaming platforms is another concrete
example where exclusive content on a platform is important for consumer platform
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choice. Moreover, some of these platforms offer discriminatory prices contingent on
homing behavior, while others offer uniform prices. We try to look at how these
two regimes impact consumers given the presence of exclusive and common content
on a platform. Towards this, comparison of a discriminatory pricing regime with a
non-discriminatory regime in a competitive bottleneck model is made where content
providers endogenously sort into single or multi-homers. Consumer prices rise when
the share of single-homers increases in the non-discriminatory case, while they stay
constant in the discriminatory pricing regime. A discriminatory pricing regime leads
to higher platform profits than the non-discriminatory regime when the share of
single-homers is relatively high. When the share of single-homers is relatively high
(low), the discriminatory pricing regime leads to higher (lower) consumer surplus
and social welfare when compared with the non-discriminatory regime.

Chapter 5 provides concluding remarks.



Chapter 2

On the Countervailing Power of Large
Retailers

Co-authored by Stephane Caprice.

I contributed to:

• developing the research idea.

• drafting and revising.

• analyzing the results.



2.1. INTRODUCTION 6

2.1 Introduction

The recent decades have seen the growing dominance of powerful big-box retailers,
which attract consumers through one-stop shopping. Another important trend in
the retail industry is the polarization of store size. Increasingly, mid-sized general
merchandise retailers are squeezed out by big-box retailers and small speciality stores
or hard-discount chains (Griffith and Krampf, 1997, or more recently, Igami, 2011).
As a result, big-box retailers often dominate the local retail market, in which they
mainly compete with much smaller stores (for example, speciality stores).

At the same time, big-box retailers’ success allows them to obtain more favorable
terms from their suppliers. Competition authorities worldwide have expressed con-
cerns about the impact of this countervailing power on consumers: countervailing
power is socially desirable if the lower prices paid by large retailers to their suppliers
are passed on to consumers. While the question of whether countervailing power is
desirable for reducing retail prices has been discussed by legal and economic schol-
ars since the 1950s without reaching a firm conclusion, this paper shows instead
that countervailing power raises retail prices and decreases social welfare. When a
large retailer possesses countervailing power it is not necessarily the consumer who
benefits! The analysis uses a model that captures the main ingredients of the mod-
ern retail industry: the polarization of store size at the retail level and consumer
shopping costs.

To be more specific, we consider a situation where a supplier sells to a retail indus-
try. To capture the polarization of the retail industry and consumer shopping costs,
we use the retail competition model developed by Chen and Rey (2012): a large
retailer attracts consumers through one-stop shopping, and competes with much
smaller retailers that focus on narrower product lines. Consumers are heterogeneous
in their shopping costs and will be either multistop shoppers or one-stop shoppers
depending on their shopping costs. To allow the possibility of profit-sharing between
the supplier and the large retailer, we use two-part tariffs for contracts between the
supplier and the large retailer.1 The countervailing power of the large retailer is
modeled as a threat of demand-side substitution.2

The supplier faces a trade-off between maximizing joint profits and extracting
surplus. We show that, in this setting, joint profits maximization calls for wholesale
prices equal to marginal cost. The supplier sells at marginal cost to the large retailer

1The analysis in two-part tariffs is not restrictive; more general contracts can be considered.
2This is in line with Katz (1987), in which the source of large retailers’ countervailing power

is modeled as a credible threat of securing an independent source of supply.
See also Ellison and Snyder (2010), who find evidence for the importance of supplier competition,

for the ability of large buyers to extract discounts from suppliers. They use data on wholesale prices
for antibiotics sold to the U.S. market (drugstores and hospitals).
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and the small retailers. While the presence of small retailers generates competitive
pressure, it allows the large retailer to distinguish consumers according to their
shopping costs, and this is best achieved through wholesale prices which are set at
marginal cost. By contrast, surplus extraction is effective when the supplier instead
charges high wholesale prices. By inducing less intrabrand competition through
higher wholesale prices to the small retailers, the supplier makes it less attractive
for the large retailer to switch to the alternative sources of supply. The reason
is that by increasing the wholesale price to small retailers, the supplier discourages
multistop shopping behavior of some consumers. The screening strategy of the large
retailer with respect to consumers becomes less effective and higher wholesale price
to the smaller retailers can thus be optimal for the supplier to disadvantage the
large retailer. At the same time, the screening strategy of the large retailer is best
achieved through a higher wholesale price to the large retailer when the wholesale
prices of the small retailers increase. The fixed fee paid to the supplier by the large
retailer decreases as the countervailing power of the large retailer increases. When
the large retailer possesses a large enough countervailing power, the supplier pays
a slotting fee (negative fixed fee) to the large retailer. In the end, high wholesale
prices appear as a surplus extraction device rather than joint profits maximization.
Industry surplus falls, as does consumer surplus, which results in a lower social
welfare when the large retailer possesses countervailing power. The lower prices
paid by the large retailer to the supplier (through a lower fixed fee) are not passed
on to consumers. Countervailing power of the large retailer instead leads to higher
prices for consumers, which echoes concerns voiced by many antitrust authorities
according to which countervailing power may not lead to lower retail prices (Federal
Trade Commission, 2001, Part IV; European Commission, 2011).3

Since Galbraith (1952, 1954), who argues that by exercising countervailing power,
large retailers are able to lower the prices they pay their suppliers and pass on
these savings to their consumers, countervailing power’s impact has been elaborately
discussed.4 Our paper is not the first to demonstrate that countervailing power
of large retailers can lead to higher consumer prices. In this regard, the analysis
by von Ungern-Sternberg (1996) and Dobson and Waterson (1997) is particularly
relevant. They show that under certain conditions increased concentration at the
retail level may lead to higher retail prices. However their models, while adequate
for their purposes, do not capture the retail industry ingredients that we mention

3Similar analysis is also suggested by Caprice and Rey (2015) when large retailers join forces
to negotiate with suppliers. They show that joint listing decisions can enhance the bargaining
position of the retailing chains without affecting final prices or even leading to higher final prices.

See also Foros and Kind (2008) and Doyle and Han (2014) for various models leading to higher
retail prices when buyer power applies.

4Many researchers have investigated this topic in various models. For recent contributions,
see Iozzi and Valletti (2014); Chen et al. (2016) and Gaudin (2017). Discussions are available in
Snyder (2005) and Chen (2007).
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above, such as the polarization of store size. In their models, all retail firms are
symmetric. Moreover, these authors assume that upstream firms use linear pricing,
which makes their analysis irrelevant to many retail industries in which nonlinear
pricing is prevalent, especially when suppliers contract large retailers.5

By contrast, Chen (2003), using a model which captures the polarization of store
size and nonlinear pricing, shows that countervailing power possessed by a large re-
tailer leads to a fall in retail prices for consumers. The fall in retail prices is achieved
through a fall in the wholesale prices of small retailers, which is the result of a sup-
plier trying to offset the reduction in profits caused by the rise in countervailing
power of the large retailer.6 To capture the polarization of store size, Chen (2003)
assumes that the downstream market is characterized by a dominant retailer facing
a competitive fringe. In reality however, the main evolution of the retail industry
is not characterized by this kind of asymmetry. Rather, large retailers offer a wide
range of products while small retailers offer a narrower line of products. Moreover,
large retailers attract consumers through one-stop shopping. At the theoretical level,
Chen’s (2003) modeling approach does not take into account this main ingredient.7
Since Chen and Rey (2012) propose a simple way to consider this phenomenon,
we use their retail competition model. Then, we add to their framework a vertical
contracting setup to study the impact of countervailing power. It is thus shown
that by capturing this feature (consumers are either one-stop shoppers or multistop
shoppers) countervailing power can lead to higher retail prices. In other words, it is
the combination of both ”seller power” and ”countervailing power” which explains
that the countervailing power of the large retailer reduces social welfare. The re-
sults from our analysis confirm the importance of the polarization of store size and
the existence of shopping costs in the debates about countervailing power. When
shopping costs matter small retailers do not compete fiercely with large retailers.
Instead, as shown by Chen and Rey (2012), their existence may benefit the large re-
tailers, as they may exert seller power by screening consumers. Moreover, the value
the consumers give to the small retailers play a role in the screening strategy of
the large retailers when they discriminate consumers with respect to their shopping
costs. Higher wholesale prices for the small retailers can thus make the strategy for
large retailers to switch to alternative sources of supply less attractive.

5See Villas-Boas (2007), and Bonnet and Dubois (2010) for evidence of such contracts in vertical
contracting.

6Mills (2013) finds similar results with another mechanism.
7Another difference should be mentioned. Unlike in Chen (2003), where the supplier and the

large retailer share the joint profits from their transaction, in our model, countervailing power is
modeled by demand-side substitution. We will discuss this point in Section 4. With Chen’s (2003)
modeling of the countervailing power, only wholesale prices of the small retailers are affected when
countervailing power changes. However, we will show in our setup that countervailing power still
leads to higher retail prices. Moreover, retail prices are now increasing in the countervailing power
of the large retailer.
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A small range of literature now exists that mixes vertical contracting and shop-
ping costs (Caprice and von Schlippenbach, 2013; Johansen and Nilssen, 2016).
Caprice and von Schlippenbach (2013) show that, when one-stop shopping behavior
is considered, slotting fees may emerge as a result of a rent-shifting mechanism in a
three-party negotiation framework, where a monopolistic retailer negotiates sequen-
tially with two competing or independent suppliers about two-part tariff contracts.
The wholesale price negotiated with the first supplier is distorted upwards, and
the first supplier may pay a slotting fee, as long as its bargaining power vis-à-vis
the retailer is not too large. One-stop shopping behavior involves complementarity
between products. This allows the retailer and the first supplier to extract rent
from the second supplier. Johansen and Nilssen (2016) study a merger game be-
tween retailing stores to look into the incentives of independent stores to form a big
store when some consumers have preferences for one-stop shopping. They show that
one-stop shopping behavior may lead to an improvement in the bargaining position
of the merged entity vis-à-vis producers, through the creation of an inside option
that small stores do not have. In the present paper, we are interested in the im-
pact of shopping costs on intrabrand competition between the large retailer and the
small retailers when the supplier negotiates contracts with retailers, while Caprice
and von Schlippenbach (2013) and Johansen and Tore (2016) focus on the changes
in interbrand competition due to these shopping costs. Our findings confirm that
shopping costs are a key ingredient of the competition between retailers (intrabrand
competition) when a supplier negotiates with retailers.

The paper contributes to the large literature on vertical contracting with both
public and secret contracts. Hart and Tirole (1990) document the opportunism
problem arising in secret vertical contracts. Retail prices fall and the supplier can-
not get the monopoly profits. In secret contracts, threat of demand-side substitution
alters only the sharing of industry profits and not the prices.8 In public contracts,
demand-side substitution threat results in a decrease in retail price (Caprice, 2006;
Inderst and Wey, 2011; Inderst and Shaffer, 2011).9 Wholesale prices decrease to im-
pair the outside option of retailers.10 In this paper, we exhibit a similar mechanism

8See also Rey and Tirole (2007) for a review of this literature.
We should mention that, while a supplier faces an opportunism problem when negotiating with

competing retailers, such a problem would not arise in our setting. Remember, joint profits max-
imization (when the countervailing power of the large retailer is absent) calls for wholesale prices
equal to marginal cost: the supplier sells at marginal cost to the large retailer and the small
retailers to maximize industry profits.

9When contracts are secret and an efficient supplier competes against an inefficient fringe of
rivals, Caprice (2006) shows that banning price discrimination (which restores the publicity of
contracts) may cause per-unit prices to fall and welfare to increase. The dominant supplier takes
advantage of a strategic bargaining effect: reducing the price per-unit makes the outside option of
buying from the fringe less profitable, allowing the dominant supplier to extract more bargaining
surplus through the fixed fee.

10A similar trade-off arises in Montez (2007), but in another context.
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except that wholesale prices increase to impair the outside option of the large re-
tailer due to the shopping behavior of consumers. Again, our analysis suggests that
consumer shopping costs may change the framework of the negotiations between the
suppliers and the retailers.

The rest of the paper is organized as follows. We first present the model and the
subgame-perfect equilibrium when the large retailer does not possess countervailing
power (Section 2.2), before showing how countervailing power may lead to higher
retail prices as well as a fall of social welfare (Section 2.3). Section 2.4 considers
alternative modelings of the countervailing power and discusses the robustness of
our insights. Section 2.5 concludes.

2.2 The Model

Description of the model

The relationships between a supplier, retailers and consumers are modeled as
follows. There are two levels of market: the upstream and the downstream market.
In the upstream market, a supplier sells its product B to a large retailer L and a
competitive fringe S. In the downstream market, these retailers resell the product
to consumers. We assume this retail market structure represents the polarization of
store size that we mention in the introduction, according to which large chain stores
compete against traditional, independent retailers (large-scale retail giants versus
small speciality stores).

We assume that the contract between the supplier and the large retailer L takes
the form of two-part tariffs. Let wL and FL, respectively be the wholesale price
and the fixed fee which are paid to the supplier by the large retailer. The two-part
tariff in this model is a simple way to approximate nonlinear contracts.11 Further,
contracts between the supplier and the competitive fringe S are linear tariffs. As
small retailers are modeled as a competitive fringe, considering nonlinear contracts
for small retailers does not add anything in terms of contracting efficiency.12 Let wS
be the wholesale price paid to the supplier by small retailers.

We use the framework from Chen and Rey (2012) for the retail competition in
our setup. General retailing supply and demand conditions are considered. L and
S offer different varieties BL and BS for the good B. We call this market the

11The analysis would not be affected if we considered more general contracts as TL (qL), where
qL corresponds to the quantity ordered by the large retailer. The appendix is available upon
request.

12Linear prices allow the supplier to extract all the surplus from the small retailers as small
retailers compete fiercely.
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competitive market. The good A, which corresponds to the monopoly market is
provided only by the large retailer. We denote the consumer valuations and the
constant unit retailing costs for A, BL and BS by uA, uL and uS and cA, cL and
cS respectively (cA represents the all-inclusive cost of retailing A). Small retailers
supply BS at cost (pS = cS + wS), thus offering consumers a value vS − wS, where
vS = uS − cS. We assume that small retailers S are more efficient than L in this
segment (otherwise, S would not sell anything, and multistop shopping would never
arise): vS > vL = uL − cL(> 0). For instance, S can include chained, cost cutting
hard discounters (cS < cL), or specialist stores that offer more service (uS > uL).
L, however, benefits from its broader range (vA = uA − cA > 0), and overall offers a
higher value: vA > vS which implies vAL = vA+vL > vS for any vL ≥ 0. We allow for
general distributions of the shopping cost s, which is characterized by a cumulative
distribution function F (.) and a density function f (.). Intuitively, consumers with
a high s favor one-stop shopping, whereas those with a lower s can take advantage
of multi-stop shopping; the mix of multistop and one-stop shoppers is, however,
endogenous and depends on L’s prices, pA and pL.

We consider the following game (simultaneous public offers):

• At stage one, offers to retailers are made simultaneously and are assumed to
be public. L either accepts or rejects.

• Then, at stage two, the large retailer L sets pA and pL, and retail prices of the
small retailers are given by pS = cS + wS.

We will introduce countervailing power of the large retailer in the next section,
but first we solve the subgame perfect equilibrium of this game to have a benchmark
case in which the large retailer does not possess countervailing power.

The benchmark case13

At stage two, let rAL = pA − cA + pL − cL − wL denote L’s total margin, thus
offering the consumer value vAL − wL − rAL from purchasing A and BL. One-stop
shoppers prefer L to S, as long as vAL−wL− rAL ≥ vS −wS and are indeed willing
to patronize L, as long as s ≤ vAL−wL− rAL. Moreover, consumers favor multistop
shopping if the additional cost of visiting S is lower than the extra value it offers:
s ≤ vS −wS − (vL − wL − rL), where rL = pL − cL −wL denotes L’s margin on BL.
Figure 1 provides a description of the buying decision of the consumers according
to their shopping cost.

The total demand is given by F (vAL − wL − rAL). L faces a demand F (vAL −
wL − rAL) − F (vS − wS − (vL − wL − rL)) for both products (from one-stop shop-
pers) and an additional demand F (vS − wS − (vL − wL − rL)) for product A only

13The large retailer does not possess countervailing power.
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vAL − wL − rALvS − wS − (vL − wL − rL)

0
Multistop shoppers One-stop shoppers

Figure 2.1: Shopping decision according to shopping cost

(from multistop shoppers). Small retailers supply F (vS − wS − (vL − wL − rL)) for
product B. L’s gross profit-maximization problem can be written as:

max
rAL,rL

πAL = rAL [F (vAL − wL − rAL)− F (vS − wS − (vL − wL − rL))]

+rAF (vS − wS − (vL − wL − rL))
= rALF (vAL − wL − rAL)− rLF (vS − wS − (vL − wL − rL))

where rA = pA − cA = rAL − rL denotes L’s margin on A.
To characterize further the optimal retail pricing strategy, in what follows we

assume that the inverse hazard rate, h (.) = F (.) /f (.) , is strictly increasing.14 It
results in optimal retail margins reL and reAL as follows.15

Loss leading arises and reL is characterized by the first-order condition:

reL = −F (vS − wS − (vL − wL − reL))
f (vS − wS − (vL − wL − reL)) = −h (vS − wS − (vL − wL − reL)) < 0.

Moreover, in the absence of any restriction on its total margin rAL (i.e., vAL−wL−
rAL ≥ vS − wS), L maximizes the first term rALF (vAL − wL − rAL), which is the
monopolistic gross profit that L could earn if S were not present. reAL is characterized
by the following first-order condition

reAL = F (vAL − wL − reAL)
f (vAL − wL − reAL) = h (vAL − wL − reAL) > 0.

Let rmA = h (vA − rmA ) denote the monopoly A’s margin of L, yielding πmA =
rmAF (vA − rmA ).

We assume in the following analysis that vA − rmA ≥ vS.16

Assumption 1: vA − rmA ≥ vS, the comparative advantage of the large retailer
due to its broader range is such that it is not constrained on its total margin.

14See Chen and Rey (2012).
15For the sake of exposition we ignore here non-negativity price constraint.
16Assumption 1 that follows requires that vA ≥ 2vS for uniform shopping cost case. For details,

see Appendix 2.A.
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The result is that there is no constraint on the total margin when vAL− rmAL ≥ vS
for vL > 0 with rmAL = h (vAL − rmAL), or when vAL−wL−reAL ≥ vS−wS if wL ≤ wS.

Comparative statics
Solving the above equations for margins as functions of, among other things, wL

and wS: reAL (wL, wS) and reL (wL, wS), we get:

Lemma 2.1. Assume wL ≤ wS, we have ∂re
AL

∂wL
∈ (−1, 0), ∂re

AL

∂wS
= 0, ∂re

L

∂wL
∈ (−1, 0),

∂re
L

∂wS
∈ (0, 1). Moreover, we have ∂re

L

∂wS
= − ∂re

L

∂wL
, ∂2re

L

∂wS∂wL
= −∂2re

L

∂w2
S

and an increase in

wL, as well as an increase in wS reduce the large retailer’s profits: ∂πAL(re
AL,r

e
L,wL,wS)

∂wL
<

0 and ∂πAL(re
AL,r

e
L,wL,wS)

∂wS
< 0.

Proof. See Appendix 2.A.

Total margin is a decreasing function of the wholesale price at which the large
retailer buys from the supplier and does not change with respect to wS, because of
assumption (1) (if wL ≤ wS). L’s margin on BL, which is negative, is a decreasing
function of wL and an increasing function of wS. So, the large retailer’s profits are a
decreasing function of the wholesale price at which it can purchase from the supplier,
and its profits decrease as the input price of its rivals (small retailers) increases. The
last effect is brought about by the screening strategy of the large retailer. Because
of loss leading on BL, the large retailer can extract more of A’s value from multistop
shoppers due to the presence of its rivals. When vS − wS decreases, A’s value ex-
traction from multistop shoppers decreases (the surplus extraction is less effective).
It results in an increase in wS (which corresponds to vS − wS smaller), which leads
to a loss in L’s profits. In other words, a decrease in small retailers’ wholesale price
boosts the sales of the small retailers and imposes a positive externality on the large
retailer as the large retailer benefits from multistop shopping behavior of the con-
sumers. As we will see this relation is important. When consumers face shopping
costs, in case of a screening strategy of the large retailer, a decrease in the small re-
tailers’ wholesale price increases the profits of the large retailer. Furthermore, a new
bargaining effect, which was absent from previous models of countervailing power,
can arise. In the next section, we will see that an increase in the small retailers’
wholesale price can decrease the profits that the large retailer obtains in the case of a
disagreement with the efficient supplier, when we assume demand-side substitution
for the large retailer as an outside option.

At stage one, the supplier sets contracts. In case the large retailer rejects the
contract, L’s associated profit is given by the monopoly profit on the product A, πmA
(at the moment, there is no countervailing power).



2.2. THE MODEL 14

The total profit of the supplier is written as:

wL [F (vAL − wL − reAL (wL))− F (vS − wS − (vL − wL − reL (wL, wS)))] + FL

+wSF (vS − wS − (vL − wL − reL (wL, wS)))

facing the constraint that the large retailer accepts the contract (wL, FL):

πAL (reAL (wL) , reL (wL, wS) , wL, wS)− FL ≥ πmA .

F (vAL − wL − reAL (wL))−F (vS − wS − (vL − wL − reL (wL, wS))) represents the de-
mand from one-stop shoppers who buy the product at L, and the demand from
multistop shoppers who buy at S is F (vS − wS − (vL − wL − reL (wL, wS))).

The supplier will offer contracts such that the constraint holds with equality. We
thus write the supplier’s optimization problem as:

max
wL,wS

wL [F (vAL − wL − reAL (wL))− F (vS − wS − (vL − wL − reL (wL, wS)))]

+πAL (reAL (wL) , reL (wL, wS) , wL, wS) + wSF (vS − wS − (vL − wL − reL (wL, wS))) .

We omit the outside option of the large retailer πmA , because it does not depend on
wL and wS.

The first-order conditions are (applying the envelope theorem and using the first-
order conditions from stage two):

−wL
(

1 + ∂reAL
∂wL

)
f (vAL − wL − reAL)

+ (wS − wL)
(

1 + ∂reL
∂wL

)
f (vS − wS − (vL − wL − reL)) = 0

− (wS − wL)
(

1− ∂reL
∂wS

)
f (vS − wS − (vL − wL − reL)) = 0

Straightforward computations show that wL = wS = 0.17

Proposition 2.1. (When the large retailer does not possess countervailing power)
Joint profits maximization calls for wholesale prices equal to marginal cost. The
supplier sells at marginal cost to the small retailers, as well as to the large retailer
(wS = wL = 0); the fixed fee is given by FL = πAL (0, 0)− πmA .

17Second-order conditions are assumed to hold. Second-order conditions indeed hold for uniform
shopping cost case, which is considered in Appendix 2.A.
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Proof. See Appendix 2.A.

Because the outside option of the large retailer, given by the monopoly profits
on A is independent from the contracts offered to the small retailers, the supplier
maximizes industry surplus to capture the largest share of the surplus. Under as-
sumption 1, the large retailer is not constrained in its total margin rAL, it behaves
like a monopoly on the bundle, the result is that wL = 0. Moreover, as ∂πAL

∂wS
< 0

(lemma 2.1), industry surplus maximization results in wS = 0. Intuitively, the ben-
efits of loss leading, which come from A’s value extraction are larger, when vS −wS
increases; for this reason, we obtain wS = 0.

2.3 Effects of Countervailing Power

In this section, we study the effects of the countervailing power of the large re-
tailer on consumer prices and social welfare. Some previous papers cited above find
that a large retailer with countervailing power will use that power to obtain lower
prices that it will pass on to consumers. In this section, by contrast, we show that
introducing countervailing power leads to an increase in both wholesale prices (to
the large retailer and to the small retailers) and consequently a decrease in consumer
surplus, as well as a decrease in social welfare. The failure by the large retailer to
bring its wholesale price down, however, does not mean that it pays more to the
supplier. We will show that the fixed fee decreases when the countervailing power of
the large retailer increases. Moreover, its wholesale price is lower than the wholesale
price of the small retailers, however wholesale prices of both large and small retailers
are higher compared to the benchmark case (without countervailing power).

The countervailing power of the large retailer is measured by its capacity to obtain
access an alternative supplier. The alternative supplier is modeled as a competitive
fringe; let c̃ be the manufacturing cost of the alternative supplier.18 So, as c̃ falls the
countervailing power of the large retailer increases. We assume that the contracts
of the small retailers are non contingent on the supplier-large retailer contract.19

Figure 2.2 depicts the industry structure.

18See also, Caprice (2006); Inderst and Shaffer (2011).
19It is worth noting that a breakdown in contracts between the supplier and L is assumed to

be observable but not verifiable (in court) and therefore cannot be contracted upon.
An alternative assumption would be to assume breakdown decision is a contractible contingency,

i.e., that different prices between the supplier and small retailers can be proposed after a breakdown
between the supplier and L. This point is discussed in Section 2.4. Similar discussion can be found
in Caprice (2006).
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Figure 2.2: Industry structure in case of countervailing power

In the case of refusal, let r̃AL = h (vAL − c̃− r̃AL) be the total margin of L (in the
absence of any restriction) and let r̃L = h (vS − wS − (vL − c̃− r̃L)) be the margin
of L on the good BL yielding to π̃AL = r̃ALF (vAL− c̃− r̃AL)− r̃LF (vS −wS − (vL−
c̃ − r̃L)) as an outside option. Under assumption 1 (vA − rmA ≥ vS), the inequality
vAL − c̃ − r̃AL ≥ vS is satisfied for c̃ < vL which results in the absence of any
restriction on the total margin in case of refusal, as vAL − c̃− r̃AL ≥ vS − wS.20

The following lemma helps to understand the bargaining effect we develop next.

Lemma 2.2. The outside option of the large retailer, which is given by π̃AL, de-
creases in wS.

Proof. See Appendix 2.A.

20Consider instead, the less restrictive assumption (vAL − rm
AL ≥ vS) as assumption 1. As a

result, the analysis will not change qualitatively. This change in assumption will require vAL ≥ 2vS

instead of vA ≥ 2vS for uniform shopping cost case.
Along the equilibrium path, the large retailer is not constrained in its total margin as long as

wL < wS , which will be the case on equilibrium. Off-equilibrium, constraint on the total retail
margin may arise, but the condition (vAL − rm

AL ≥ vS) implies that vAL− c̃− r̃AL ≥ vS is satisfied
for a high enough countervailing power, in particular for c̃ = 0, resulting in vAL− c̃− r̃AL ≥ vS−wS

for c̃ small (the case in which there is no constraint on the total margin). When c̃ is large, the
analysis changes, but the wholesale price of the small retailers still increases when the large retailer
possesses countervailing power, or remains unchanged compared to the benchmark case (without
countervailing power).

The analysis can be found for uniform shopping cost in Appendix 2.A.
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As the participation constraint of the large retailer holds with equality:

πAL (reAL (wL) , reL (wL, wS) , wL, wS)− FL = π̃AL (wS) ,

the resulting objective function of the supplier is given as:

wL [F (vAL − wL − reAL (wL))− F (vS − wS − (vL − wL − reL (wL, wS)))]
+wSF (vS − wS − (vL − wL − reL (wL, wS)))

+πAL (reAL (wL) , reL (wL, wS) , wL, wS)− π̃AL (wS) ,

in which π̃AL depends on wS.
Differentiating the objective function with respect to wL and wS, we obtain the

following first-order conditions (we apply the envelope theorem and use the first-
order conditions from stage two to simplify the first-order conditions):

−wL
(

1 + ∂reAL
∂wL

)
f (vAL − wL − reAL)

+ (wS − wL)
(

1 + ∂reL
∂wL

)
f (vS − wS − (vL − wL − reL)) = 0

− (wS − wL)
(

1− ∂reL
∂wS

)
f (vS − wS − (vL − wL − reL))− ∂π̃AL (wS)

∂wS︸ ︷︷ ︸
<0

= 0

Let w∗L and w∗S define the equilibrium wholesale prices which are the solutions of
these first-order conditions.21 The first-order condition with respect to wL remains
unchanged when compared to the benchmark case (without countervailing power),
while the first-order condition with respect to wS is higher than in the benchmark
case. This is because the outside option only depends on wS and depends on it
negatively. By concavity of the objective function, we can conclude first that w∗S > 0.
Then, we can see that the second term of the first-order condition with respect to
wL is −∂π̃AL(wS)

∂wS
as ∂re

L

∂wL
= − ∂re

L

∂wS
(see lemma 2.1) by using the first-order condition

with respect to wS. As −∂π̃AL(wS)
∂wS

> 0, concavity of the objective function yields
w∗L > 0. w∗L < w∗S comes from the first-order condition with respect to wS because
the term −∂π̃AL(wS)

∂wS
is positive.

Proposition 2.2. Wholesale prices paid by retailers are higher when the large re-
tailer possesses countervailing power; furthermore, we obtain 0 < w∗L < w∗S. Coun-
tervailing power of the large retailer reduces the supplier’s profits as well as the
industry surplus. On the other hand, the profits of the large retailer increase with

21Second-order conditions are assumed to hold.
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its countervailing power. Large enough countervailing power involves the payment
of a slotting fee from the supplier to the large retailer.

Proof. See Appendix 2.A.

Due to the participation constraint of the large retailer, the equilibrium fixed fee
equals πAL (w∗L, w∗S) − π̃AL (c̃, w∗S), we can show that it is decreasing in the coun-
tervailing power of the large retailer. A change in c̃ has a direct effect on π̃AL,
while it has an indirect effect on πAL, which results in a decrease in the fixed fee
when c̃ decreases. Moreover, when c̃ < w∗L, the fixed fee is negative because of
π̃AL (c̃, w∗S) > πAL (w∗L, w∗S) (See lemma 2.1, ∂πAL

∂wL
< 0), which results in slotting fees

paid from the supplier to the large retailer when the countervailing power of the
large retailer is high. Moreover, the profits of the large retailer, which are given
by π̃AL (c̃, w∗S), increase when its countervailing power increases. In terms of policy
implication, banning slotting fees decreases wholesale prices. When c̃ < w∗L, a ban
on slotting fees imposes a binding constraint. As the profits of the large retailer now
are smaller, w∗S is less distorted than if slotting fees were feasible.22

Another result we have is that the wholesale price paid by the large retailer is
smaller than the wholesale price of the small retailers. Investigating the upstream
firm’s profits, we breakdown the derivatives of the objective function with respect
to the wholesale prices into two terms: industry profit and the outside option. A
change in wL has only a second-order effect on industry profit, while change in wS
has an additional effect on the outside option which is a first-order effect. Hence, it
is optimal for the supplier to fix wholesale prices higher than zero and w∗L < w∗S.

Interestingly, in our model, countervailing power has effects which are different
from those commonly envisioned. First, countervailing power causes an increase in
the wholesale price paid by the small retailers. Thus, countervailing power results in
a waterbed effect for small retailers, which is not seen in the benchmark case (with-
out countervailing power).23 This effect is brought about by the new mechanism of
bargaining that we raise. Countervailing power of the large retailer creates incen-
tives for the supplier to increase the wholesale price of small retailers to decrease
the outside option of the large retailer. To understand the incentives of the supplier
to do so, remember that the supplier’s sales to the fringe retailers imposes a positive
externality on the larger retailer; conversely, a reduction in the supplier’s sales to
the fringe retailers imposes a negative externality on the large retailer, by reducing

22Furthermore, applying the analysis which follows, we can claim that banning slotting fees
increases industry surplus, as well as consumer surplus. It results in the ban of slotting fees
increasing social welfare.

23Inderst and Valletti (2011) show that, when a large buyer is able to obtain lower input prices
from a supplier, it is possible that other buyers will have to pay more for the same input as a
result. The mechanism that we exhibit is different. See later.
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screening opportunities. When the wholesale price of small retailers increases, mul-
tistop shopping behavior is less valuable for consumers which results in a decrease in
screening opportunities of the large retailer. Hence, the outside option of the large
retailer falls.

At the same time, as screening opportunities are reduced because small retail-
ers are less attractive, we can see that the supplier has incentives to increase the
wholesale price of the large retailer to offset the reduction in total profits, which
is caused by the rise in the wholesale price paid by small retailers. Both wholesale
prices are higher than in the benchmark case. Consequently, countervailing power
is detrimental to the interests of the supplier and retailers as a whole, and causes a
reduction in total profits.

Consumer surplus and welfare analysis

We now show that introducing countervailing power decreases the total quantity
of goods in the competitive market (as well as in the monopoly market); the quantity
sold by small retailers also decreases. The consumer surplus will decrease, as will
the social welfare, as the industry surplus is lower when the large retailer possesses
countervailing power.

We denote by dAL = vAL − wL − reAL the consumer value of one-stop shopping.
dAL decreases as wL increases.24 We breakdown the consumer value of multistop
shopping into the sum of two terms: the value of one-stop shopping and the ad-
ditional value of multistop shopping. Let dAS = vS − wS − (vL − wL − reL) denote
the additional value of multistop shopping. dAS decreases (increases) as wS (wL)
increases as ∂re

L

∂wS
∈ (0, 1) (as ∂re

L

∂wL
∈ (−1, 0)).25 The consumer value of multistop

shopping is given by dAL + dAS.
Suppose L possesses countervailing power, the consumer value of one-stop shop-

ping decreases from dAL = vAL − reAL (0) to d∗AL = vAL − w∗L − reAL (w∗L), as w∗L > 0.
Introducing countervailing power results in a discrete fall in consumer value from
one-stop shopping; the total quantity in the competitive market (as well as the
total quantity in the monopoly market) decreases. Similarly, going to the ad-
ditional consumer value of multistop shopping, we find that dAS decreases from
dAS = vS − (vL − reL (0, 0)) to d∗AS = vS −w∗S − (vL − w∗L − reL (w∗L, w∗S)) in the pres-
ence of countervailing power, as 0 < w∗L < w∗S and ∂re

L

∂wS
= − ∂re

L

∂wL
(See lemma 2.1).

When L possesses countervailing power, the additional consumer value of multistop
shopping falls and the quantity sold by small retailers decreases.26

24dAL does not depend on wS .
25See Lemma 2.1.
26Note that, we explicitly say that by introducing countervailing power, there is a discrete fall

in one-stop shopping consumer value as well as in multistop shopping additional consumer value.
It does not mean that dAL and dAS fall as countervailing power increases (c̃ decreases). On the
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The above construction of consumer value from multistop shopping (dAL + dAS)
makes the analysis easier to explain. It becomes clear that all consumers enjoy at
least the one-stop shopping value while the additional value from multistop shopping
is enjoyed only by the multistop shoppers. Consumer surplus is given as:∫ dAL

0
(dAL − s) dF (s) +

∫ dAS

0
(dAS − s) dF (s)

where the first term represents the total value of one-stop shopping (one-stop shop-
pers and multistop shoppers), while the second term is the value of additional mul-
tistop shopping (multistop shoppers only). We first focus on the change of the
total value of one-stop shopping (analysis of the change from the additional value
of multistop shopping follows).

Suppose L possesses countervailing power, and let ∆AL denote the loss in the total
value of one-stop shopping in presence of countervailing power,

∆AL =
∫ dAL

d∗
AL

(d∗AL − s) dF (s) +
(
dAL − d∗AL

)
F (d∗AL) .

We know that d∗AL < dAL. Thus, consumers with a shopping cost exceeding d∗AL
do not visit L and obtain zero, while in the case of no countervailing power they
obtain dAL − s as consumption value. The first term in ∆AL represents this loss.
Consumers with a shopping cost lower than d∗AL shop within both regimes (with
and without countervailing power). The second term is thus the difference in the
values of one-stop shopping in the two regimes. All consumers (one-stop shoppers
and multistop shoppers) face a loss in the value of one-stop shopping due to the
countervailing power of the large retailer.

contrary, it is the opposite. The reason behind this is that decreasing the outside option of the
large retailer becomes costlier as c̃ falls. The result is that w∗S increases when c̃ increases, as does
w∗L (to offset the reduced attractiveness of small retailers). This can be seen in the comparative
statics given below:

∂d∗AL

∂c̃
= − ∂w∗L

∂c̃︸ ︷︷ ︸
∈(0,1)

− ∂re
AL

∂wL︸ ︷︷ ︸
∈(−1,0)

∂w∗L
∂c̃︸ ︷︷ ︸
∈(0,1)

< 0

∂d∗AS

∂c̃
= −∂w

∗
S

∂c̃
+ ∂w∗L

∂c̃
+ ∂re

L

∂wS

∂w∗S
∂c̃

+ ∂re
L

∂wL

∂w∗L
∂c̃

=
(
∂w∗L
∂c̃
− ∂w∗S

∂c̃

)
︸ ︷︷ ︸

<0

(
1 + ∂re

L

∂wL

)
︸ ︷︷ ︸

>0

< 0

because ∂re
L

∂wS
= − ∂re

L

∂wL
and 0 < ∂w∗

L

∂c̃
<

∂w∗
S

∂c̃
< 1 (See comparative statics on w∗L and w∗S in Appendix

2.A).
Alternative modelings of the countervailing power of the large retailer lead to an increase in

retail prices as countervailing power increases; see Subsection 2.4.2.
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The presence of countervailing power of the large retailer also affects the addi-
tional value of multistop shopping (d∗AS < dAS). Let us denote the loss in the total
additional value of multistop shopping from the countervailing power as ∆AS. It is
given as:

∆AS =
∫ dAS

d∗
AS

(
dAS − s

)
dF (s) +

(
dAS − d∗AS

)
F (d∗AS) .

Countervailing power discourages consumers with a shopping cost exceeding d∗AS(<
dAS) from visiting S. These multistop shoppers will become one-stop shoppers in-
stead of being multistop shoppers within the regime without countervailing power.
This loss is given by the first term. The second term represents the loss of con-
sumers with a shopping cost lower than d∗AS. While they still patronize both retail-
ers, they face a loss due to a decrease in the additional value of multistop shopping(
dAS − d∗AS

)
. All consumers who were multistop shoppers within the regime without

countervailing power face a loss in the additional value of multistop shopping.
Overall, the countervailing power of the large retailer decreases the consumer

surplus by ∆CS = ∆AL + ∆AS. We can also breakdown the change in the consumer
surplus according to the four groups of consumers we distinguished: s ∈ (0, d∗AS),
s ∈

(
d∗AS, dAS

)
, s ∈

(
dAS, d

∗
AL

)
and s ∈

(
d∗AL, dAL

)
.

We can write:

∆CS =
[(
dAS − d∗AS

)
+
(
dAL − d∗AL

)]
F (d∗AS)︸ ︷︷ ︸

s∈(0,d∗
AS)

+
(
dAL − d∗AL

) [
F
(
dAS

)
− F (d∗AS)

]
+
∫ dAS

d∗
AS

(
dAS − s

)
dF (s)︸ ︷︷ ︸

s∈(d∗
AS ,dAS)

+
(
dAL − d∗AL

) [
F (d∗AL)− F

(
dAS

)]
︸ ︷︷ ︸

s∈(dAS ,d
∗
AL)

+
∫ dAL

d∗
AL

(
dAL − s

)
dF (s)︸ ︷︷ ︸

s∈(d∗
AL,dAL)

.

The four regions are provided in Figure 2.3.
We can clearly see that when s ∈ (0, d∗AS), multi-stop shoppers exist in both

regimes (with and without countervailing power). This is reflected in the expres-
sion above for the region s ∈ (0, d∗AS), where we have the difference in one-stop
shopping value as well as the multistop shopping additional value. For the region
s ∈ (d∗AS, dAS), in the presence of countervailing power, one-stop shopping prevails,
while consumers are multistop shoppers in the absence of countervailing power.
Since consumer surplus for multistop shoppers has been split into two parts, we
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Figure 2.3: Changes in consumers values at the equilibrium

see the difference in one-stop shopping value for the consumers within both regimes
along with a term that represents the additional surplus multistop shoppers obtain
in absence of countervailing power. In the region s ∈ (dAS, d∗AL), in both regimes we
have one-stop shoppers and this is represented as the difference in one-stop shopping
value. Finally, for s ∈

(
d∗AL, dAL

)
, one-stop shoppers exist only in the absence of

countervailing power. The discussion above is summarized in the following proposi-
tion.

Proposition 2.3. Countervailing power of the large retailer decreases the quantity
sold by small retailers as well as the total quantity in the competitive market (Good
B). Total quantity in the monopoly market also decreases (Good A). Consequently,
countervailing power of the large retailer decreases consumer surplus.

Proof. See Appendix 2.A

Finally, the countervailing power of the large retailer decreases the social welfare
(industry surplus decreases, as well as consumer surplus). The loss in social welfare
is equal to

∆W =
∫ dAS

d∗
AS

(vS − vL − s) dF (s) +
∫ dAL

d∗
AL

(vAL − s) dF (s)

in which the first term corresponds to the fall in the demand from multistop shoppers
who now become one-stop shoppers instead of being multistop shoppers and enjoyed
(vS − vL − s) as additional surplus, and the second term is the fall in the demand
from one-stop shoppers who now do not buy.

Corollary 1 Countervailing power of the large retailer decreases social welfare.

As noted in the introduction, policy debates suggest that countervailing power is
socially desirable if lower prices paid by large retailers to their suppliers are passed
on to consumers. By showing that countervailing power can hurt consumers and
social welfare, our analysis sheds new light on these debates and can help to qualify
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the conditions under which lower prices paid by large retailers to their suppliers are
not passed on to consumers. We note in our analysis, that the large retailer exerts its
market power in various ways: countervailing power (demand-side substitution) and
seller power (the large retailer offers a wide range of products while small retailers
focus on narrower product lines). It is the combination of both ”countervailing
power” and ”seller power” which explains that the countervailing power of the large
retailer reduces the social welfare.

Another policy implication follows: as wholesale prices are less distorted under a
ban on slotting fees, we can claim that banning slotting fees increases social welfare.

2.4 Robustness and Discussion

In this section, we first show in Subsection 2.4.1 that our analysis extends when
the comparative advantage of the large retailer is smaller (namely, vS > vAL − rmAL,
but still vAL > vS). Then, we discuss the assumptions about the contracts and stress
that our insights do not depend on the modeling of the countervailing power of the
large retailer (Subsection 2.4.2).

2.4.1 Smaller Comparative Advantage of the Large Retailer

In this subsection, we now assume that L’s comparative advantage is smaller:
vS > vAL − rmAL.27 As a result, L will face a restriction on its total margin rAL in
order to keep attracting one-stop shoppers.

At stage two, consider wL and wS, which are offered by the supplier at stage one,
we assume that vS −wS > vAL −wL − reAL with reAL = h (vAL − wL − reAL). Instead
of reAL, L should, as a result, improve its offer to attract one-stop shoppers. It is
then optimal for L to match the value offered by the competitive fringe of small
retailers: vAL−wL− rAL = vS −wS or rAL = vAL−wL− (vS − wS) (< reAL), which
gives L’s gross profit, by replacing rAL, equal to:

πAL = [vAL − wL − (vS − wS)]F (vS − wS)− reLF (vS − wS − (vL − wL − reL)) ,

with reL = −h (vS − wS − (vL − wL − reL)). The margin of the goodBL is unchanged.
The fringe of small retailers exerts an effective competition for one-stop shoppers,
but screening strategy is still best achieved by pricing BL below cost at reL(< 0).

27For uniform shopping cost case, vS > vAL − rm
AL yields vAL < 2vS , see Appendix 2.A.
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Note, we get:

∂πAL
∂rAL

|rAL=vAL−wL−(vS−wS) = F (vAL−wL−rAL)−rALf(vAL−wL−rAL)|rAL=vAL−wL−(vS−wS),

which is positive by concavity of the objective function of the large retailer.

At stage one, the supplier sets contracts.

We first consider the case where the large retailer has no countervailing power.
The profit-maximization problem of the supplier can be written as

max
wL,wS

wL [F (vS − wS)− F (vS − wS − (vL − wL − reL))] + FL

+wSF (vS − wS − (vL − wL − reL)) ,

where the fixed fee is given by FL = πAL (reL (wL, wS) , wL, wS)− πmA .
First-order conditions (applying the envelope theorem on πAL (.) and using reL =
−h(vS − wS − (vL − wL − reL))) are

(wS − wL)
(

1 + ∂reL
∂wL

)
f (vS − wS − (vL − wL − reL)) = 0,

− (wS − wL)
(

1− ∂reL
∂wS

)
f (vS − wS − (vL − wL − reL))

−wLf (vS − wS)− (vAL − wL − (vS − wS)) f (vS − wS) + F (vS − wS) = 0.

Let w∗∗L and w∗∗S be the solutions of the above equations. Straightforward computa-
tions lead to w∗∗S = w∗∗L and w∗∗S = − (vAL − vS) + h (vS − w∗∗S ) > 0 as

∂πAL
∂rAL

|rAL=vAL−wL−(vS−wS) = −(vAL −wL − (vS −wS))f(vS −wS) + F (vS −wS) > 0.

Instead of having wS = wL = 0, as in the case of non countervailing power, equi-
librium wholesale prices are higher to reduce the competitive pressure from small
retailers on the total margin of the large retailer.

Subsequently, we introduce countervailing power of the large retailer. The profit-
maximization problem of the supplier changes as the large retailer can now substitute
the supplier in the case of a refusal. Instead of having πmA , in the case of a refusal,
let π̃AL (.) define the new outside option of the large retailer which is a function of
r̃AL (c̃, wS) , r̃L (c̃, wS) , c̃ and wS. Writing the profit-maximization problem of the
supplier, the first-order condition with respect to wL is unchanged but the first-order
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condition with respect to wS now becomes:

− (wS − wL)
(

1− ∂reL
∂wS

)
f (vS − wS − (vL − wL − reL))

−wLf (vS − wS)−(vAL − wL − (vS − wS)) f (vS − wS)+F (vS − wS)− ∂π̃AL
∂wS

= 0.

Without ambiguity, the impact of the countervailing power depends on the sign of
∂π̃AL

∂wS
. If ∂π̃AL

∂wS
< 0, wholesale prices will be higher, and the opposite will arise if

∂π̃AL

∂wS
> 0. In the following, we provide a sufficient condition to get higher wholesale

prices in case of countervailing power.

Proposition 2.4. Assuming vS > vAL−rmAL > vS−w∗∗S , with w∗∗S = − (vAL − vS)+
h (vS − w∗∗S ) > 0, a high enough countervailing power leads to higher wholesale
prices.

Proof. See Appendix 2.A.

Assume vAL − rmAL > vS − w∗∗S , and let ̂̃c = vS − w∗∗S −
(
vAL − r̃AL

(̂̃c)) with
r̃AL

(̂̃c) = h
(
vAL − ̂̃c− r̃AL (̂̃c)) define a threshold on c̃; we have on the interval

c̃ ∈
(
0, ̂̃c) that the large retailer is non-constrained on its total margin in the case of

a refusal when the wholesale price of small retailers equals w∗∗S .28 Previous analysis
(see lemma 2.1) shows that ∂π̃AL

∂wS
< 0 in this case. Consequently, without ambiguity,

a high enough countervailing power which is characterized by c̃ ∈
(
0, ̂̃c) leads to

higher wholesale prices.29

Other results follow directly. A high enough countervailing power of the large
retailer reduces the supplier’s profits as well as the industry surplus. On the other
hand, the profits of the large retailer increase in its countervailing power and the
supplier pays a slotting fee to the large retailer (as ̂̃c < w∗∗L to get vAL− c̃− r̃AL (c̃) >
vS − w∗∗S and ∂πAL

∂wL
< 0). Introducing high enough countervailing power decreases

consumer surplus and consequently decreases social welfare as industry surplus is
lower too.30

28Considering the uniform shopping cost case, ̂̃c corresponds to vA−vL

2 . See Appendix 2.A.
29In Appendix 2.A, the analysis of uniform shopping costs helps to illustrate this result.
30Note that by introducing countervailing power with c̃ ∈

(
0, ̂̃c), wholesale prices are higher

compared to the case in which the large retailer has no countervailing power but wholesale prices
are still equal at the equilibrium (wL = wS) . For more, see Appendix 2.A.

As a result, in case c̃ ∈
(

0, ̂̃c) (large countervailing power), the total demand decreases
(which is given by F (vS − wS)), but the quantity sold by small retailers does not change
(F (vS − wS − (vL − wL − re

L))). The demand of multistop shoppers is unchanged; only the de-
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2.4.2 Discussion and Alternative Modeling of Countervail-
ing Power

The above framework aims at capturing how the countervailing power can lead
to higher retail prices. The modeling choice of the countervailing power, namely,
that the supplier is constrained in contracting with the large retailer by the threat
of demand-side substitution, is in line with the literature. It also fits well as large
retailers often have the ability to turn to other sources of supply if they dislike the
supplier’s terms.

Alternative modeling of the countervailing power has also been used in the liter-
ature. For example, the outcome of the negotiation between the supplier and the
large retailer can be determined through the Nash’s axiomatic approach. Following
the approach developed in Chen (2003), we suppose that the contract between the
supplier and the large retailer satisfies the following two properties:31

(i) the contract (wL, FL) is efficient in the sense that the surplus (joint profits) from
this transaction is maximized, otherwise the large retailer would want to renegotiate;

(ii) the surplus from this contract is divided according to the sharing rule γ, where
γ ∈ (0, 1) denotes the large retailer’s share of the joint profits. An increase in the
amount of the countervailing power possessed by the large retailer implies a larger
share γ.

In this setting, negotiations are sequential: the supplier is able to commit to the
contracts with the small retailers, following which, negotiations between the supplier
and the large retailer take place according to the above approach. We show that
our insights, that is countervailing power can lead to higher retail prices and can
decrease social welfare- carry over with this modeling of negotiations.32

mand of one-stop shoppers falls. Let w∗∗,CL = w∗∗,CS define the equilibrium wholesale prices (which
solve the first-order conditions) in case c̃ ∈

(
0, ̂̃c)), we have w∗∗,CL = w∗∗,CS > w∗∗L = w∗∗S > 0. The

loss in social welfare, which is equal to ∆W =
∫ vS−w∗∗

S

vS−w∗∗,C
S

(vS − s) dF (s), now corresponds to the
fall in demand from one-stop shoppers who do not buy, in the case of countervailing power.

31Discussions of this approach can be found in Christou and Papadopoulos (2015), and Mat-
sushima and Yoshida (2016).

32In the approach developed by Chen (2003), contracts between the supplier and the large
retailer are assumed to be efficient, so that only the wholesale price paid by the small retailers
(and the fixed fee between the supplier and the large retailer) varies in the countervailing power
of the large retailer.

Alternatively, one can think of the outcome of the negotiation between the supplier and the
large retailer given as a random proposal of take-it-or-leave-it offers before the negotiation takes
place (See Chemla, 2003 for an example of this approach in use; or more recently, see Münster and
Reisinger, 2015). With probability γ, the large retailer proposes (wL, FL), while with probability
(1− γ) the supplier proposes (wL, FL). That is, where γ = 1, the large retailer has full bargaining
power, while where γ = 0 the supplier has full bargaining power. Offers to the small retailers are
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We thus suppose that the sequence of contract negotiations is a two-stage se-
quence: at stage zero, the supplier makes a take-it-or-leave-it offer to each of the
small retailers (wS); at stage one, the contract between the supplier and the large re-
tailer (wL, FL) is determined through the negotiation explained above. Then, stage
two is unchanged.33

The analysis has been developed for vAL − rmAL > vS: the large retailer is not
constrained on its total margin.34

Solving backwards, retail margins of the large retailer at stage two are unchanged.
At stage one, the supplier and the large retailer negotiate a contract (wL, FL). The
joint profits ΠJ from the transaction between the supplier and the large retailer can
be written:

ΠJ = wL [F (vAL − wL − reAL)− F (vS − wS − (vL − wL − reL))]+πAL (reAL, reL)−πmA ,

where πAL (reAL, reL) = reALF (vAL − wL − reAL) − reLF (vS − wS − (vL − wL − reL))
and πmA = rmAF (vA − rmA ) where rmA = h (vA − rmA ). Differentiating ΠJ with respect
to wL and apply the envelope theorem, then wL satisfies:

−wL[(1 + ∂reAL
∂wL

)f(vAL − wL − reAL) + (1 + ∂reL
∂wL

)f(vS − wS − (vL − wL − reL))] = 0,

by using reAL = h (vAL − wL − reAL) and reL = −h (vS − wS − (vL − wL − reL)). The
first-order condition reveals that wL = 0. Following the sharing rule suggested by
Chen, FL = (1− γ) ΠJ . At stage zero, the supplier chooses the contract offered to
the small retailers. In so doing, it wants to maximize the total profits it earns from
the sales to both the small retailers and the large retailer:

wSF (vS − wS − (vL − reL)) + (1− γ) ΠJ .

still made by the supplier, and, simultaneously, with the negotiation between the supplier and the
large retailer. We still assume that contracts, in particular contracts with the small retailers cannot
be conditional on any action chosen later in the game (acceptance or refusal decision on the offers
in the negotiation between the supplier and the large retailer). We can show that, conditional on
who makes the proposal, now has an impact on the wholesale price negotiated between the supplier
and the large retailer. wL maximizes the industry surplus, regardless of who makes the proposal,
but varies in wS . As wS changes according to who makes the proposal in the negotiation between
the supplier and the large retailer, wL varies in wS . Furthermore, as in Chen’s approach, retail
prices will increase in γ.

We thank Patrick Rey for suggesting this extension. Details can be found in Appendix 2.A.
33Still, contracts to the small retailers are not contingent to the success of negotiation between

the supplier and the large retailer.
34With vS > vAL − rm

AL, we can show that the results still hold as long as the comparative
advantage of the large retailer (vAL − vS) is not too small. The proof is available upon request.
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ΠJ = πAL (reAL (0, wS) , reL (0, wS) , 0, wS)−πmA corresponds to the gross profits of the
large retailer written at wL = 0 minus the monopoly profit on the good A. If we
differentiate the objective of the supplier with respect to wS and apply the envelope
theorem, then wS satisfies:

wS

(
−1 + ∂reL

∂wS

)
f (vS − wS − (vL − reL)) + γF (vS − wS − (vL − reL)) = 0.

Let w∗S denote the solution of the first-order condition. Comparative statics reveals
that

∂w∗S
∂γ

= −F (vS − w∗S − (vL − reL))
∂2ΠJ/∂w2

S

,

which is positive. An increase in the countervailing power of the large retailer
increases the wholesale price paid by the small retailers.

The countervailing power of the large retailer does not affect the value of one-
stop shopping as wL, which is equal to the marginal cost of production (zero), does
not change with respect to γ. wL maximizes the joint profits from the transaction
between the large retailer and the supplier and, because of the double marginaliza-
tion problem, we get wL = 0. So, the mechanism through which the countervailing
power of the large retailer brings up the wholesale price paid by the small retailers is
quite similar. Consider the change in the quantities sold in the retail market. When
wS increases, the sales to the small retailers decrease, which imposes a negative
externality on the large retailer due to reduced screening opportunities. When γ is
larger, the supplier internalizes less of the profits of the large retailer and so is more
willing to impose a negative externality on the large retailer by selling less through
the small retailers. Therefore, the increase in wS is the result of the supplier trying
to offset the reduction in profits caused by the rise in the countervailing power γ.

Hence, we obtain here that an increase in the countervailing power of the large
retailer leads to an increase in the retail prices (pS = wS). Consequently, consumer
surplus decreases. The present analysis in terms of consumer surplus is slightly
easier compared to the previous analysis as the value of one-stop shopping does not
change in this setting of negotiations.

Let dAS = vS − (vL − reL (0, 0)) with reL (0, 0) = −h (vS − (vL − reL (0, 0))) denote
the additional value of multistop shopping for γ = 0 as a benchmark and d∗AS =
vS−w∗S−(vL − reL (0, w∗S)) with reL (0, w∗S) = −h (vS − (vL − reL (0, w∗S))) as the value
for γ > 0. Adding countervailing power leads to a decrease in the additional value
of multistop shopping from dAS to d∗AS. The consumer surplus decreases by:

∆CS =
(
dAS − d∗AS

)
F (d∗AS) +

∫ dAS

d∗
AS

(
dAS − s

)
dF (s) ,
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in which the first term corresponds to the decrease in consumer surplus of multi-stop
shoppers who now face a higher price when shopping at smaller retailers, and the
second term is the loss of consumers who now become one-stop shoppers due to
the countervailing power of the large retailer. Furthermore, since industry surplus
is maximized for wS = 0, industry surplus decreases when we add countervailing
power, as does social welfare, which decreases by:

∆W =
∫ dAS

d∗
AS

(vS − vL − s) dF (s) .

The question of which of model of countervailing power is more relevant (in terms
of plausible assumptions and/or of predicted outcomes), is likely to vary across
products or industries. In the first approach, both wholesale prices change according
to the countervailing power of the large retailer, while in the second approach the
wholesale price of the small retailers increases only. However, in both cases adding
countervailing power of the large retailer decreases the social welfare.

It is worth noting that results hinge critically on the assumption that the break-
down in negotiation between the supplier, and the large retailer cannot be contracted
upon, because of non-verifiability in court. Assume instead that the breakdown in
negotiation is contractible (as do Inderst and Wey (2003), for example), the industry
surplus maximization and the sharing of the industry surplus will be disentangled
and the countervailing power of the large retailer will not affect retail prices along
the equilibrium path. The same distinction arises between Caprice (2006) and In-
derst and Shaffer (2011), who adopt the same assumption as we do in this paper,
and Inderst and Shaffer (2010), who only focus on the industry surplus maximiza-
tion. In practice, Möller (2007) noted that contingent contracts are rare and hard
to enforce.35

2.5 Conclusion

A recurring theme in the retail industry is that large retailers offer a wide range
of products and are thus able to capture large market shares through one-stop
shopping. Their dominance in the retailing markets confers upon buyer power vis-
à-vis the suppliers as well, which allows them to obtain more favorable trade terms
than other retailers.

35See also Milliou and Petrakis (2007) for an interesting discussion on this point.
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In this article, we demonstrate that countervailing power possessed by a large
retailer can lead to a rise in retail prices for consumers as well as a decrease in
social welfare. The fixed fee paid by the large retailer to the supplier decreases, but
wholesale prices increase. While joint profit maximization calls for wholesale prices
equal to marginal cost of production, high wholesale prices are a supplier’s strategy
to extract surplus from the large retailer. Such a response by the supplier to the
countervailing power of the large retailer increases retail prices and decreases social
welfare.

Thus, the countervailing power of large retailers may not lead to lower retail
prices. The analysis provides a theoretical foundation for concerns voiced by many
antitrust authorities: cost savings which only benefit the large retailers will not suf-
fice; cost savings need to be passed on to consumers. While the question of whether
countervailing power is socially desirable has been discussed by legal and economic
scholars since the 1950s without reaching a firm conclusion, this article claims that
countervailing power decreases social welfare. Our analysis which combines seller
power and buyer power captures the main ingredients of the modern retail industry:
polarization of the retail industry and shopping costs. In our model, a large re-
tailer, which attracts consumers through one-stop shopping, competes with smaller
retailers.

In many countries, retailers’ pricing strategies are ruled by the same general com-
petition laws as those of producers. However, during the 1990s, several countries
adopted regulations to prevent retailers from engaging in loss-leading against smaller
rivals, to the detriment of consumers.36 At the same time, OECD (2007) argues that
rules against loss-leading are likely to protect inefficient competitors and harm con-
sumers. In our analysis, the large retailer sells below the marginal wholesale price.
Preventing the large retailer from selling below the marginal wholesale price would
shift the retail equilibrium. The first effect would be a price-raising effect as screen-
ing opportunities of the large retailer change. The effect of the countervailing power
of the large retailer is then far from being clear. However, assume that countervail-
ing power of the large retailer benefits consumers, we would obtain that, preventing
the large retailer from selling below the marginal wholesale price harms consumers
if the first price-raising effect is larger. Another crucial point in banning loss-leading
is the definition of the price threshold. If the price threshold is the unit wholesale
price including the fixed fee, the large retailer does not sell below cost in any case.
For example, assume the large retailer has high countervailing power, then the sup-
plier pays slotting fees to the large retailer, which suggests that the large retailer

36As noted by Chen and Rey (2013), below-cost resale is banned in Belgium, France, Ireland,
Luxembourg, Portugal and Spain, whereas it is generally allowed in the Netherlands and the United
Kingdom. In the United States, 22 states are equipped with general sales-below-costs laws, and
16 additional states prohibit below-cost sales on motor fuel.

For a contribution to this topic, see for example Allain and Chambolle (2011).
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does not sell below the unit wholesale price including fixed fee. Because the large
retailer’s pricing strategies are not binding in the case of high countervailing power,
prohibiting selling at a loss may simply restrain the large retailer in the case of weak
countervailing power, which leads to higher retail prices in this case. Even if this
issue is important, we make the choice not to deal with it in this article, but to leave
it for future investigations.

The countervailing power of large retailers also has an impact on suppliers’ in-
vestment incentives.37 When retailers enhance their buying power, suppliers adjust
their investments according to the new bargaining position of their buyers. The
concern frequently expressed in policy circles is that suppliers respond to growing
buyer power by under-investing in innovation and production. Our above analysis
argues that high wholesale prices may help to extract surplus from the large re-
tailer, which may tend to reduce suppliers’ investment incentives. Low wholesale
prices would not favor the surplus extraction from the large retailer, decreasing the
supplier’s incentives to invest. However, the impact of the supplier’s investments
with respect to the conditions of retail screening is less clear. Supplier’s investments
may have effects on the consumer value of the good at the large retailer as well as
at the small retailers. The screening opportunities at the retail level may change,
as may the seller power of the large retailer. We leave the analysis of the impact of
the countervailing power on suppliers’ investment incentives, consumer surplus and
social welfare, when shopping costs matter to future researches.

37See Inderst and Wey (2011) and Caprice and Rey (2015) for contributions to this issue.
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2.A Appendix

Proof of lemma 2.1

Recall first-order conditions:

reAL = F (vAL − wL − reAL)
f (vAL − wL − reAL) = h (vAL − wL − reAL) ,

reL = −F (vS − wS − (vL − wL − reL))
f (vS − wS − (vL − wL − reL)) = −h (vS − wS − (vL − wL − reL)) with

h (.) = F (.)
f (.) .

Comparative statics on the first-order conditions reveal that:

∂reAL
∂wL

= − h′ (vAL − wL − reAL)
1 + h′ (vAL − wL − reAL) ∈ (−1, 0) with h′ (.) > 0,

∂reAL
∂wS

= 0,

∂reL
∂wL

= − h′ (vS − wS − (vL − wL − reL))
1 + h′ (vS − wS − (vL − wL − reL)) ∈ (−1, 0) with h′ (.) > 0, and

∂reL
∂wS

= h′ (vS − wS − (vL − wL − reL))
1 + h′ (vS − wS − (vL − wL − reL)) ∈ (0, 1) with h′ (.) > 0,

which also implies ∂re
L

∂wS
= − ∂re

L

∂wL
. Moreover, using previous expressions, we have

∂2re
L

∂wS∂wL
= −∂2re

L

∂w2
S

(this equality will be useful in comparative statics later).

Differentiate πAL with respect to wL and apply the envelope theorem:

∂πAL
∂wL

= −reALf (vAL − wL − reAL)− reLf (vS − wS − (vL − wL − reL)) .

Then, by using first-order conditions, we write

∂πAL
∂wL

= − [F (vAL − wL − reAL)− F (vS − wS − (vL − wL − reL))]

which is negative as [F (vAL − wL − reAL)− F (vS − wS − (vL − wL − reL))] > 0 (one-
stop shoppers’ demand).

We do the same with respect to wS:

∂πAL
∂wS

= reLf (vS − wS − (vL − wL − reL)) = −F (vS − wS − (vL − wL − reL))
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which is negative as F (vS − wS − (vL − wL − reL)) > 0 (multistop shoppers’ de-
mand). Q.E.D.

Proof of proposition 2.1

Differentiate the objective function of the supplier with respect to wL and wS, and
apply the envelope theorem (as the objective function of the supplier is a function
of πAL). We can simplify by using the first-order conditions on reAL and reL (with
reAL = h (vAL − wL − reAL) and reL = −h (vS − wS − (vL − wL − reL))), so we have:

−wL
[(

1 + ∂reAL
∂wL

)
f (vAL − wL − reAL)

]

+ (wS − wL)
[(

1 + ∂reL
∂wL

)
f (vS − wS − (vL − wL − reL))

]
= 0,

− (wS − wL)
[(

1− ∂reL
∂wS

)
f (vS − wS − (vL − wL − reL))

]
= 0.

Using the first-order condition on wS, we can write wS = wL. Recognizing that
the first-order condition on wL is also a function of the first-order condition on wS
(as ∂re

L

∂wL
= − ∂re

L

∂wS
, see lemma 2.1), we get wL = 0. The result is wL = wS = 0,

and the fixed fee follows from the participation constraint of the large retailer FL =
πAL (reAL (0) , reL (0, 0) , 0, 0)− πmA . Q.E.D.

Proof of lemma 2.2

Under assumption 1, vA − rmA ≥ vS, we get vAL − c̃ − r̃AL ≥ vS which implies
vAL − c̃− r̃AL > vS −wS for any wS ≥ 0 (the large retailer is not constrained on its
total margin r̃AL in the case of a refusal). We can apply lemma 2.1 and ∂π̃AL

∂wS
< 0.

Q.E.D.
Proof of proposition 2.2

With countervailing power, first-order conditions are written as:

− wL
[(

1 + ∂reAL
∂wL

)
f (vAL − wL − reAL (wL))

]

+ (wS − wL)
[(

1 + ∂reL
∂wL

)
f (vS − wS − (vL − wL − reL (wL, wS)))

]
= 0,

− (wS − wL)
[(

1− ∂reL
∂wS

)
f (vS − wS − (vL − wL − reL))

]
− ∂π̃AL (wS)

∂wS
= 0.



2.A. APPENDIX 34

Compared to the case without countervailing power, the first is unchanged while
a new term appears in the second. Remember ∂π̃AL(wS)

∂wS
< 0 (See lemma 2.2), we

have wS > wL (as ∂re
L

∂wS
∈ (0, 1), see lemma 2.1).

Using the first-order condition on wS (with ∂re
L

∂wL
= − ∂re

L

∂wS
, see lemma 2.1), we can

write the first-order condition on wL as follows

−wL
[(

1 + ∂reAL
∂wL

)
f (vAL − wL − reAL (wL))

]
− ∂π̃AL (wS)

∂wS
= 0.

Using ∂π̃AL(wS)
∂wS

< 0 and ∂re
AL

∂wL
∈ (−1, 0) (see lemma 2.1), we have wL > 0. Con-

sequently, at equilibrium w∗S > w∗L > 0; the large retailer obtains a wholesale price
smaller than the wholesale price of the small retailers and the fixed fee, from the
participation constraint is written as: FL = πAL (wL, wS) − π̃AL (wS). Recognize
that π̃AL (wS)|c̃=0 = πAL (0, wS) and remember that ∂πAL(wL,wS)

∂wL
< 0, the sign of

FL is negative at c̃ = 0. By continuity, there exists ̂̃c, such that the sign of FL
remains negative for c̃ < ̂̃c., which means that the supplier pays a slotting fee for
countervailing power which is very large.

Comparative statics with respect to c̃ :
For first-order conditions, we have:

−wL
[(

1 + ∂reAL
∂wL

)
f (vAL − wL − reAL (wL))

]
︸ ︷︷ ︸

A

+(wS − wL)
[(

1 + ∂reL
∂wL

)
f (vS − wS − (vL − wL − reL (wL, wS)))

]
︸ ︷︷ ︸

−B

= 0,

− (wS − wL)
[(

1− ∂reL
∂wS

)
f (vS − wS − (vL − wL − reL))

]
︸ ︷︷ ︸

B

− ∂π̃AL (wS)
∂wS︸ ︷︷ ︸
C

= 0.

For the sake of exposition, let FOCwL
= 0 and FOCwS

= 0 denote the first-order
conditions, so we can write:

FOCwL
= A−B = 0,

FOCwS
= B − C = 0.

To start with comparative statics with respect to c̃, we introduce more compara-
tive statics to help us:
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• ∂A/∂wL < 0, which is assumed to hold to satisfy the second-order condition
for the case of no screening; moreover, we recognize that ∂A/∂wS = 0;

• ∂B/∂wS < 0, which is assumed to hold to satisfy the second-order condition
for the case without countervailing power; moreover, by using ∂2re

L

∂wS∂wL
= −∂2re

L

∂w2
S

(see lemma 2.1), we recognize that ∂B/∂wS = −∂B/∂wL, which is positive;

• lastly, ∂C
∂c̃

= ∂2π̃AL

∂wS∂c̃
= − ∂2π̃AL

∂wS∂wS
= − ∂C

∂wS
< 0.

Subsequently, recognizing that c̃ does not appear in A andB, from FOCwL
= 0, we

can write that wL is a function of wS. Comparative statics on the FOCwL
(wL(wS), wS)

= 0, reveals that:
∂FOCwL

∂wL

∂wL
∂wS

+ ∂FOCwL

∂wS
= 0.

Using FOCwL
= A−B = 0, we can write:

∂wL
∂wS

= ∂B/∂wL
∂B/∂wL − ∂A/∂wL

∈ (0, 1) ,

with ∂B/∂wL = −∂B/∂wS > 0 and −∂A/∂wL > 0.
With wL as a function of wS and wS as a function of c̃, we can write:

FOCwS
(wL (wS (c̃)) , wS (c̃) , c̃) = 0.

Comparative statics on FOCwS
reveal that:

∂FOCwS

∂wL

∂wL
∂wS

∂wS
∂c̃

+ ∂FOCwS

∂wS

∂wS
∂c̃

+ ∂FOCwS

∂c̃
= 0

which leads to:
∂wS
∂c̃

= −
∂FOCwS

∂c̃
∂FOCwS

∂wS
+ ∂FOCwS

∂wL

∂wL

∂wS

.

Using FOCwS
= B − C = 0, we can write:

∂wS
∂c̃

= ∂C/∂wS

∂C/∂wS − ∂B
∂wS

(
1− ∂wL

∂wS

) ∈ (0, 1)

with ∂C/∂wS = −∂C/∂c̃ > 0 and − ∂B
∂wS

(
1− ∂wL

∂wS

)
> 0 (as ∂B

∂wS
< 0 and ∂wL

∂wS
∈

(0, 1)).
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Industry surplus: The industry surplus in terms of wholesale prices can be
written as:

ΠI = wL(F (vAL − wL − reAL)− F (vS − wS − (vL − wL − reL)))
+wSF (vS − wS − (vL − wL − reL)) + reALF (vAL − wL − reAL)
−reLF (vS − wS − (vL − wL − reL)).

Looking at the change in industry surplus with respect to the wholesale prices:

∂ΠI

∂wS
= −(wS − wL)f(vS − wS − (vL − wL − reL))(1− ∂reL

∂wS
) < 0,

∂ΠI

∂wL
= −wL

[(
1 + ∂reAL

∂wL

)
f (vAL − wL − reAL)

]

(wS − wL)
[(

1 + ∂reL
∂wL

)
f (vS − wS − (vL − wL − reL))

]
.

We can see from the above that industry surplus is maximized at wS = wL = 0 and
any other configuration of the wholesale prices results in a reduction in industry
surplus.

Supplier profits: We know that the supplier, by using two- part tariffs, is
the residual claimant to the industry surplus after satisfying the large retailer’s
participation constraint. The supplier’s profit is denoted as ΠS and can be broken
down as the difference between the industry profit and the outside option of the
large retailer. The supplier’s profit without countervailing power is given as:

ΠS(0, 0) = ΠI(0, 0)− πmA .

The supplier’s profit with countervailing power is given as:

ΠS(w∗L, w∗S) = ΠI(w∗L, w∗S)− π̃AL(w∗S).

Taking the difference between the two, we have:

ΠS(0, 0)− ΠS(w∗L, w∗S) = ΠI(0, 0)− ΠI(w∗L, w∗S)︸ ︷︷ ︸
>0

− (πMA − π̃AL(w∗S))︸ ︷︷ ︸
<0

> 0.

The first term is obtained from the previous result that industry profit is maximized
at wS = wL = 0, while the second term is negative, because for countervailing power
being present, we have π̃AL(w∗S)) > πMA , otherwise the retailer would prefer to obtain
monopoly profits on the good A.
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Further, as countervailing power increases (c̃ falls), we see that wholesale prices
fall. This results in industry profits rising along with a rise in the outside option of
the large retailer.

Retail profits: By introducing credible countervailing power, the large retailer
obtains higher profits since π̃AL(w∗S) > πmA . Further,we know that in the presence of
credible countervailing the wholesale prices are characterized as w∗S > w∗L > 0. As
countervailing power increases, the outside option increases because the equilibrium
wholesale price w∗S satisfies 1 > ∂w∗S

∂c̃
> 0.

Slotting fees: The fixed fee, from the participation constraint is given as FL =
πAL (wL, wS)−π̃AL (wS). Notice that π̃AL (wS) |c̃=0 = πAL (0, wS) and remember that
∂πAL(wL,wS)

∂wL
< 0. Since w∗L > 0 in presence of countervailing power, we have F ∗L < 0

as πAL (w∗L, w∗S) < π̃AL (w∗S) for w∗L > 0. By continuity, there exists ̂̃c, such that the
sign of FL remains negative for c̃ < ̂̃c, which means that the supplier pays a slotting
fee for countervailing power which is very large. Q.E.D.
Proof of proposition 2.3

We need to show that the associated consumer value from one-stop shopping
dAL = vAL − wL − reAL(wL) as well as the additional value of multistop shopping
dAS = vS −wS − (vL −wL − reL(wL, wS)) are lower in the presence of countervailing
power.

We know that without countervailing power wS = wL = 0, the associated values
are given as:

dAL = vAL − reAL (0) ,
dAS = vS − (vL − reL(0, 0)).

In presence of countervailing power the wholesale prices are characterized as w∗S >
w∗L > 0:

d∗AL = vAL − w∗L − reAL (w∗L) ,
d∗AS = vS − w∗S − (vL − w∗L − reL(w∗L, w∗S)).

We know that dAL is a function of wL only and taking the derivative with respect
to wL, we get:

∂dAL
∂wL

= −1− ∂reAL
∂wL

< 0,

where we know ∂reAL
∂wL

∈ (−1, 0). So we get the result that in the presence of counter-
vailing power, the consumer value of one-stop shopping and hence the total demand
are lower.
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We continue with the additional value of multistop shopping, which is given as
dAS = vS −wS − (vL−wL− reL(wL, wS)). We know that in the presence of counter-
vailing power w∗S > w∗L > 0, the change in reL is given as the total differential:

dreL(wL, wS) = ∂reL(wL, wS)
∂wL

∆wL + ∂reL(wL, wS)
∂wS

∆wS (2.1)

= ∂reL(wL, wS)
∂wL︸ ︷︷ ︸
<0

(∆wL −∆wS)︸ ︷︷ ︸
<0

. (2.2)

The first term in the second equation comes from ∂reL(wS, wL)
∂wL

= −∂r
e
L(wS, wL)
∂wS

and the second term comes from the fact that w∗S > w∗L > 0 and ∆wi = w∗i − 0
for i ∈ {L, S}. Here we see that in the presence of countervailing power there is
an increase in reL(wS, wL), because we know that reL(w∗L, w∗S) > reL(0, 0). This result
along with w∗S > w∗L > 0 gives us:

dAS(0, 0)− dAS(w∗L, w∗S) = (w∗S − w∗L) + reL(w∗L, w∗S)− reL(0, 0) > 0.

This gives us the result that in the presence of countervailing power, there is a jump
downwards in the additional value of multistop shopping. Q.E.D.
Proof of proposition 2.4

Assume vAL − rmAL > vS − w∗∗S , and let ̂̃c = vS − w∗∗S −
(
vAL − r̃AL

(̂̃c)) with
r̃AL

(̂̃c) = h
(
vAL − ̂̃c− r̃AL (̂̃c)) define a threshold on c̃. For c̃ ∈

(
0, ̂̃c), we get

vAL − c̃− r̃AL (c̃) > vS −w∗∗S , which means that the large retailer is not constrained
on its total margin r̃AL (c̃) in the case of refusal. r̃AL (c̃) is written as r̃AL

(̂̃c) =
h
(
vAL − ̂̃c− r̃AL (̂̃c)), which corresponds to the interior solution. Lemma 2.1 applies

and ∂π̃AL

∂wS
< 0.

Let w∗∗,CL , w∗∗,CS define the equilibrium wholesale prices for c̃ ∈
(
0, ̂̃c), w∗∗,CL and

w∗∗,CS solve the following first-order conditions:

(wS − wL)
(

1 + ∂reL
∂wL

)
f (vS − wS − (vL − wL − reL)) = 0,

− (wS − wL)
(

1− ∂reL
∂wS

)
f (vS − wS − (vL − wL − reL))

−wLf (vS − wS)− (vAL − wL − (vS − wS)) f (vS − wS) + F (vS − wS)− ∂π̃AL
∂wS

= 0.
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in which ∂π̃AL

∂wS
= −F (vS − wS − (vL − c̃− r̃L)) < 0. Straightforward computations

show that w∗∗,CL = w∗∗,CS and w∗∗,CL = w∗∗,CS > w∗∗L = w∗∗S by concavity of the
objective function as ∂π̃AL

∂wS
< 0.

Note, countervailing power only impacts the total demand (loss in demand F (vS−
w∗∗S ) − F (vS − w∗∗,CS )) while the demand of multistop shoppers does not change as
wholesale prices are still equal at the equilibrium w∗∗,CL = w∗∗,CS (see the expression of
the demand of multistop shoppers which is given by F (vS − wS − (vL − wL − reL)) =
F (vS − (vL − reL)) with

reL = −h (vS − wS − (vL − wL − reL)) = −h (vS − (vL − reL))). Q.E.D.

An example: uniform shopping costs

(vA > vS > vL > 0)
To illustrate our results, we suppose that shopping cost is uniformly distributed:

F (s) = s. The monopoly profit on the good A is rA (vA − rA), which results in retail
margin rmA = vA

2 and profits πmA = v2
A

4 . Thus, as long as vA − rmA ≥ vS (Assumption
1), which corresponds to vA> 2vS, L’s retail margins are given by:

reAL = vAL − wL
2 and reL = −vS − wS − (vL − wL)

2 .

In this way, L obtains:

πAL − FL = (vAL − wL)2

4 + (vS − wS − (vL − wL))2

4 − FL.

Without countervailing power, the supplier sets:

wS = wL = 0 and FL = πAL − πmA = v2
AL

4 + (vS − vL)2

4 − v2
A

4 .

With countervailing power, the outside option of the large retailer is given by
(instead of πmA ):

π̃AL = (vAL − c̃)2

4 + (vS − wS − (vL − c̃))2

4 ,

after replacing retail margins, r̃AL = vAL−c̃
2 and r̃L = −vS−wS−(vL−c̃)

2 . The partici-
pation constraint of the large retailer becomes:

πAL − FL ≥ π̃AL.
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Solving the first-order conditions of the supplier, we obtain:

w∗S = 2w∗L and w∗L = vS − (vL − c̃)
3 .

The supplier pays slotting fees for w∗L > c̃ which corresponds to c̃ < vS−vL

2 (when
vL <

vS

3 , we obtain slotting fees for any c̃ < vL).

When instead 2vS > vA, L maintains the subsidy reL but may charge only rAL =
vAL − wL − (vS − wS) to one-stop shoppers if vAL − wL − reAL < vS − wS with
reAL = vAL−wL

2 .

If vAL > 2vS, which corresponds to vAL−wL−reAL > vS−wS as long as wL < wS,
the large retailer is not constrained in its total retail margin along the equilibrium
path. Without countervailing power, the results do not change: wS = wL = 0 and
FL = πAL − πmA . With countervailing power, the results may change if vAL − c̃ −
r̃AL < vS − wS with r̃AL = vAL−c̃

2 . If vAL − c̃ − r̃AL < vS − wS, L should charge
rAL = vAL − c̃− (vS − wS) to attract one-stop shoppers (in the case of refusal); its
outside option becomes:

π̃AL = [vAL − c̃− (vS − wS)] (vS − wS) + (vS − wS − (vL − c̃))2

4

instead of (vAL−c̃)2

4 + (vS−wS−(vL−c̃))2

4 .
First, note that for c̃ = 0, vAL− c̃− r̃AL = vAL

2 > vS −wS for any wS ≥ 0 because
vAL > 2vS. The result is that, in c̃ = 0, equilibrium wholesale prices are given by:

w∗S = 2w∗L and w∗L = vS − (vL − c̃)
3 (from the above case).

In c̃ = vL, vAL− c̃− r̃AL = vA

2 > vS −wS for wS > vS − vA

2 > 0. Consequently, for
wS = 0, the large retailer is constrained in its total retail margin, off-equilibrium (in
the case of refusal). Then, assume that wS = w∗S = 2

3 [vS − (vL − c̃)] (the solution
from the above case), we can check that vAL− c̃− r̃AL > vS−w∗S as long as vA > 2

3vS,
which is true by assumption as vA > vS (the inequality vA > 2

3vS is obtained for
c̃ = vL). The result is that w∗S = 2

3 [vS − (vL − c̃)] is a local solution. Then, we
study the conditions under which this local solution is a global solution too. Off-
equilibrium, considering ∂π̃AL

∂wS

∣∣∣
wS=0

in the constrained case, we have:

∂π̃AL
∂wS

∣∣∣∣∣
wS=0

= −vA −
1
2 (vL − c̃) + 3

2vS.
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We can check that this derivative is negative for any c̃ < vL if vA > 3
2vS. The result

is that we obtain ∂π̃AL

∂wS

∣∣∣
wS=0

< 0 if vA > 3
2vS, ∂π̃AL

∂wS

∣∣∣
wS=0

< 0, for any c̃ < vL, and
w∗S = 2

3 [vS − (vL − c̃)] is a global solution (no change from the above case). For
vA < 3

2vS, ∂π̃AL

∂wS

∣∣∣
wS=0

becomes positive when c̃ is very large. Two local solutions
should be considered:

wS = wL = 0 and w∗S = 2w∗L with w∗L = vS − (vL − c̃)
3 .

A sufficient condition is to compare the profits of the supplier for c̃ = vL. Calcula-
tions show that when 3vS

2 > vA >
√

2√
3

(√
6− 1

)
vS, w∗S = 2w∗L with w∗L = vS−(vL−c̃)

3 is
a global solution for any c̃ < vL. Lastly, if vS < vA <

√
2√
3

(√
6− 1

)
vS, wS = wL = 0

becomes a global solution when c̃ is very large. Comparing the profits of the sup-
plier in the two local solutions, we find that, for c̃ > 3vA + vL− 4vS +

√
6 (vA − vS),

wS = wL = 0 is a global solution.
To sum up,

if vA >
√

2√
3

(√
6− 1

)
vS, w∗S = 2w∗L with w∗L = vS−(vL−c̃)

3 ;

if vA <
√

2√
3

(√
6− 1

)
vS, we obtain w∗S = 2w∗L with w∗L = vS−(vL−c̃)

3 when
0 < c̃ < 3vA + vL − 4vS +

√
6 (vA − vS), and, wS = wL = 0 when c̃ > 3vA + vL −

4vS +
√

6 (vA − vS).
As long as the comparative advantage of the large retailer is large enough (vA >√

2√
3

(√
6− 1

)
vS), any countervailing power of the large retailer leads to higher whole-

sale prices for any c̃ < vL. When the comparative advantage is smaller, only large
enough countervailing power (c̃ < 3vA + vL − 4vS +

√
6 (vA − vS)) leads to higher

wholesale prices; by contrast, small countervailing power (c̃ > 3vA + vL − 4vS +√
6 (vA − vS)) does not change the equilibrium wholesale prices: wS = wL = 0.

Note, however that fixed fees change as c̃ varies.

If vAL < 2vS, the constraint on the total retail margin may apply along the
equilibrium path and off-equilibrium (in the case of countervailing power). Without
countervailing power, the participation constraint of the large retailer is written as
πAL − FL ≥ πmA with:

πAL = [vAL − wL − (vS − wS)] (vS − wS) + (vS − wS − (vL − wL))2

4 ,

as the large retailer is constrained on its total retail margin (rAL = vAL − wL −
(vS − wS) to attract one-stop shoppers). The optimization problem of the supplier
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leads to:
w∗∗S = w∗∗L = vS −

vAL
2 .

Introducing countervailing power does not change the constraint on the total retail
margin along the equilibrium path. Off-equilibrium, the constraint on the total retail
margin will depend on c̃: it is binding if vAL− c̃− r̃AL < vS−wS or it is not binding
if vAL − c̃− r̃AL ≥ vS − wS, with r̃AL = vAL−c̃

2 .
Note, vAL − c̃ − r̃AL ≥ vS − w∗∗S when c̃ is small, and in particular for c̃ = 0(
c̃ ≤ vA−vL

2

)
; the result is that the large retailer is not constrained on its total retail

margin in the case of refusal and ∂π̃AL

∂wS

∣∣∣
wS=w∗∗

S

= −vS−w∗∗
S −(vL−c̃)

2 < 0 (see lemma
1). By concavity of the objective function, we find that wholesale prices are higher
when countervailing power is introduced as we have shown in the main text for c̃
which is close to zero. Let w∗∗∗S and w∗∗∗L define equilibrium wholesale prices in the
case of countervailing power, we find that

w∗∗∗S = w∗∗∗L = vS−
2
5vAL−

1
5 (vL − c̃) > w∗∗S = w∗∗L = vS−

vAL
2 if c̃ is close to zero.

If c̃ is larger, two regimes should be considered:

regime 1: w∗∗∗S = w∗∗∗L = vS −
2
5vAL −

1
5 (vL − c̃) > w∗∗S = w∗∗L ,

(see previously) and,
regime 2: w∗∗∗S = w∗∗∗L = vS − (vL + c̃) < w∗∗S = w∗∗L .

The second regime is obtained by considering that L is constrained along the equi-
librium path and off-equilibrium (vAL− c̃−r̃AL < vS−wS, with r̃AL = vAL−c̃

2 ). In this
regime, ∂π̃AL

∂wS

∣∣∣
wS=w∗∗

S

> 0 with uniform shopping cost, which leads to lower wholesale
prices in the case of countervailing power. The threshold value in c̃ is obtained by
comparing the maximized profits of the supplier in the two regimes which are

regime 1: wL[(vS − wS)− (vS − wS − (vL − wL − reL))] + wS(vS − wS − (vL − wL
−reL)) + πAL − [r̃AL (vAL − c̃− r̃AL)− r̃L (vS − wS − (vL − wL − reL))]

regime 2: wL [(vS − wS)− (vS − wS − (vL − wL − reL))] + wS(vS − wS − (vL −
wL − reL)) + πAL − [(vAL − c̃− (vS − wS))(vS − wS)− r̃L(vS − wS − (
vL − wL − reL))]

with πAL = [vAL − wL − (vS − wS)] (vS − wS)+ (vS−wS−(vL−wL))2

4 and replacing wS =
wL = vS − 2

5vAL −
1
5 (vL − c̃) in regime 1 and wS = wL = vS − (vL + c̃) in regime 2.
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Calculations show that regime 1 leads to higher profits if c̃ ≤ vA−vL

3 and the
supplier is better off in regime 2 if c̃ > vA−vL

3 . To sum up, introducing countervailing
power leads to higher wholesale prices if c̃ ≤ vA−vL

3 and the opposite occurs if
c̃ > vA−vL

3 :

w∗∗∗S = w∗∗∗L = vS −
2
5vAL −

1
5 (vL − c̃) > w∗∗S = w∗∗L = vS −

vAL
2

if c̃ ≤ vA − vL
3 ,

w∗∗∗S = w∗∗∗L = vS − (vL + c̃) < w∗∗S = w∗∗L = vS −
vAL
2

if c̃ >
vA − vL

3 . Q.E.D.

Alternative modeling of the countervailing power of the large retailer

In this Appendix, we assume, before stage one, that there is a random take-it-or-
leave-it proposal between the supplier and the large retailer. Bargaining power is
modeled as the probability of making the offer (wL, FL): the large retailer proposes
with probability γ, while the supplier proposes with probability (1− γ). That is,
if γ = 1, the large retailer has full bargaining power, while if γ = 0 the supplier
has full bargaining power. Simultaneously, the supplier makes offers to the small
retailers. We still assume that contracts to the small retailers cannot be conditional
on any action chosen later in the game, such as acceptance or rejection decision of
the offers in the negotiation between the supplier and the large retailer. The second
stage is unchanged.

In the following, we assume that vAL − rmAL ≥ vS.

With probability (1− γ), the supplier proposes (wL, FL) to the large retailer and,
simultaneously, wS to the small retailers. The large retailer accepts or rejects the
offer of the supplier. The solution is given as in the benchmark case (without
countervailing power): wL = wS = 0 and FL = πAL (0, 0)− πmA .

With probability γ, the large retailer proposes (wL, FL) to the supplier and, si-
multaneously, the supplier proposes wS to the small retailers. The supplier accepts
or rejects the offer of the large retailer.

The large retailer chooses (wL, FL) to maximize its profits given as πAL(reAL, reL, wL,
wS)− FL with FL satisfying:

wL [F (vAL − wL − reAL)− F (vS − wS − (vL − wL − reL))]
+ wSF (vS − wS − (vL − wL − reL)) + FL ≥ wSF (vS − wS) .
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The participation constraint of the supplier holds with equality, which leads to:

max
wL

wL [F (vAL − wL − reAL)− F (vS − wS − (vL − wL − reL))]

+ wSF (vS − wS − (vL − wL − reL)) + πAL (reAL, reL, wL, wS)− wSF (vS − wS) .

Let wBRL (wS) denote the best response of the large retailer for which wS is given;
wBRL (wS) maximizes the industry surplus and satisfies the following first-order con-
dition:

(wS − wL)
(

1 + ∂reL
∂wL

)
f (vS − wS − (vL − wL − reL))

− wL
(

1 + ∂reAL
∂wL

)
f (vAL − wL − reAL) = 0.

Let wmS = h (vS − wmS ) denote the monopoly margin of the supplier yielding as
profits wmS F (vS − wmS ). The supplier chooses wmS . Consequently, with probability
γ, the supplier chooses wmS and the large retailer chooses wBRL (wS), which results in
the following fixed fee:

FL = wmS F (vS − wmS )
−
[
wBRL (wmS )

[
F
(
vAL − wBRL (wmS )− reAL

)
− F

(
vS − wmS −

(
vL − wBRL (wmS )− reL

))]
+wmS F

(
vS − wmS −

(
vL − wBRL (wmS )− reL

))]
.

Q.E.D.
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3.1 Introduction

Passive partial ownerships (in short: PPOs), also called non-controlling minor-
ity shareholdings,1 create a financial interest of the acquirer firm in the target firm
which makes the acquirer a softer competitor and therefore, leads to (upward) price
pressure (O’Brien and Salop, 2000). PPOs are often not covered by merger reg-
ulations, which require the merging parties to notify the competition authority in
advance in order to get approval.2 Such a laissez-faire approach towards PPOs has
sparked a debate whether merger regulations should be changed to better take ac-
count of anticompetitive effects of PPOs (see OECD, 2008; EC 2013). The common
view on (horizontal) PPOs is that they tend to reduce competitive intensity without
creating efficiencies. Put simply, the main practical question is then to determine
how large the anticompetitive effects are and whether they justify the administrative
costs associated with an ex ante control system as under standard merger control
regulations.3 Interestingly, an efficiency defense and a trade-off analysis in the spirit
of Williamson (1968) is not considered as a relevant option in the reports on minority
shareholdings recently published by competition authorities.4 For instance, the EU
Commission staff working paper (EC, 2013) states: “Structural links mainly create a
financial interest in the performance of other firms in the market, typically without
much scope for rationalization or avoiding cost duplication. Therefore, synergies
seem to be limited for horizontal structural links.” Similar reasoning is expressed in
OFT (2010, p. 57): “Overall, the absence of obvious sources of efficiencies sug-
gests that minority cross-shareholdings may be more likely than full mergers to be
motivated by anti-competitive objectives.”

In this paper, we qualify this rather gloomy view on PPOs between firms com-
peting horizontally in the same relevant market. Our main assumption is that the
acquirer of the minority share is enabled to get information about the realizable
synergies before merging their businesses. The fact that PPOs allow for better in-
formation sharing was also formulated in several policy reports but only with a focus
on its anticompetitive effects. Basically, the argument is that information sharing is

1Inter-firm ownerships are also called structural links (EC, 2013).
2In the EU, PPOs do not fall under the Merger Regulation, a state of affairs currently under

scrutiny (see EC, 2013, 2014). The European Commission in its recent white paper on merger
control (EC 2014) clearly expresses the view that PPOs should also become part of merger control.

3To close the enforcement gap, EC (2013) outlines different regulatory approaches towards
PPOs ranging from a self-assessment approach to a notification system in line with standard
merger control practice complemented by a safeharbor rule.

4Gilo (2000, p. 43) points out that a passive ownership may lead to efficiencies in the allo-
cation of production among firms, whenever a less efficient firms obtains an ownership in a more
efficient firm. For decreasing economies of scale, Farrell and Shapiro (1990a,b) showed that a more
concentrated ownership structure must create a synergy (i.e., a more efficient technology) in order
to keep the price from rising.
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used to reduce competition, for instance, because it enables a better coordination of
collusive conduct.5 The possibility that the minority shareholder may get new infor-
mation about the target firm which he or she can match with the information about
its own business to get a better understanding of the potential synergies realizable
in case of a merger, has not been examined so far. This apparent deficiency is even
more surprising if one takes account of the related finance literature on PPOs (often
referred to as toeholds). For instance, Povel and Sertsios (2014) argue that toeholds
are an instrument to improve information about possible synergies with the target
firm.6 Thereby, it is assumed that a sequential acquisition strategy (which starts
with a minority shareholding) can dominate a single-transaction acquisition strategy
(direct merger), whenever there is uncertainty about the merger synergy. Referring
to Folta and Miller (2002), Xu, Zhou, and Phan (2010, p. 167) emphasize the role
of synergy learning through a toehold acquisition strategy: “The acquirer takes an
initial equity stake, becomes an insider, gathers information on the partner and on
the technology, and enjoys an information advantage over outsiders when subse-
quently buying out the majority partner.” Using data on Chinese firms, they show
that acquirers indeed use a sequential acquisition to overcome the ex ante uncer-
tainty about the profitability of a full takeover. They describe this strategy as a real
options approach to addressing uncertainty. The toehold reduces costly-to-reverse
investments in tandem with the unfolding availability of new information that re-
solves uncertainty. An incremental approach may thus be advisable for the acquirer
to gather information about the target firm before making further commitments.
Similarly, Barclay and Holderness (1991) argue that a minority share makes the
acquirer an “insider” in the target firm’s business which allows the acquirer to gain
new information about the target firm through monitoring and learning activities
performed on a routine basis.7

5The Commission states in EC (2013, Annex I, p.11, para. 47): “The acquisition of a structural
link may enhance transparency as it typically offers the acquiring firm a privileged view on the
commercial activities of the target. According to OECD (2008), even ‘passive minority shareholders
may have access to information that an independent competitor would not have, such as plans to
expand, to merge with or to acquire other firms, plans to enter into major new investments; plans
to expand production or to enter or expand into new markets’.” Interestingly, the focus is almost
exclusively on strategic decisions which the acquirer becomes informed about, while the simple fact
that the acquirer also becomes better informed about the targets technology and organization is
not considered any further.

6Povel and Sertsios (2014) propose a model of competitive bidding and show that a toehold
(which allows to learn the merger synergy in advance) increases the chance of winning the takeover
auction. Using data on companies’ financials they show that “acquirers are more likely to have
owned a toehold if the target is opaque (hard to analyze)“ (Povel and Sertsios, 2014, p. 217),
which they take as indirect support for their assumption of “synergy learning” through toeholds.

7See also Barney (1988) for the view that the acquirer of a PPO will be better able to assess
merger synergies between the two companies
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We analyze the possibility of synergy learning through a PPO acquisition in a stan-
dard Cournot oligopoly setting in which the merger synergy is uncertain ex ante.8
The acquirer firm can choose between a direct merger and a sequential takeover
strategy. In the latter case, the acquirer firm first obtains a PPO in the target firm,
then learns the synergy level and may propose a full takeover afterwards.9 The
sequential acquisition strategy allows to reduce the downside risk associated with a
direct merger because in case no synergy is realized the ex post equilibrium profit of
the merged entity is strictly smaller than the sum of the ex post profits of the PPO
acquiring firm and the target firm.10 If, however, the PPO acquiring firm learns
about sufficiently large synergies, so that the merger is profitable, then the merger
is also always approvable by an antitrust authority using a price test.11 It then
follows, that the sequential acquisition strategy is always more attractive than the
direct merger from the involved firms’ perspective. If the maximal possible merger
synergy is sufficiently large, then the lowest possible PPO level is chosen which just
guarantees the flow of information about the synergy, because a higher PPO level
reduces the joint profit of the involved firms when there is no synergy. If the synergy
level is relatively small, then a sequential takeover strategy can be used to outplay
the AA. In that case, a PPO share above the minimal level, which just ensures syn-
ergy learning, is acquired to lower the minimal admissible synergy level to pass the
decision screen of the AA using a price test (“sneaky takeover”).12 Thus, there is
a fundamental tradeoff when considering benchmark regulations which either allow
or block any PPO proposal.

We examine four different regulatory approaches towards PPOs: “only direct
merger” (R1), “no PPO control” (R2), “forward looking price test” (R3), and “safe-
harbor rule” (R4). Comparing the first two regimes, we make the above mentioned
tradeoff explicit. A PPO is always blocked if the AA uses a price test to evaluate
a PPO, because in the short run a PPO can only increase the market price. It
follows that a merger can only occur directly (R1). The price test (which takes
account of the synergy uncertainty) used to evaluate a direct merger is more restric-

8We assume a simple two point distribution where either no synergy is realized or a strictly
positive synergy level is realized. Thus, the probability distribution of the synergy level and the
strictly positive synergy level are the two primitives of our model which describe the fact that
synergies are uncertain.

9To simplify our analysis, we assume that the synergy becomes public information when the
PPO acquiring firm learns the merger synergy with the target firm. This allows us to abstract from
issues of signalling, screening, and costly evidence gathering (see, Cosnita-Langlais and Tropeano,
2012, Banal-Estañol et al., 2010, and Lagerlöf and Heidhues, 2005, respectively).

10We assume that a PPO acquisition and a merger is not reversed (at least in the short run)
when they turn out to be unprofitable.

11The price test is equivalent to a consumer surplus standard when the AA knows the synergy
level for sure. Both standards diverge however, when the AA faces uncertainty about the synergy.

12The “sneaky takeover” incentive can be derived from Farrell and Shapiro (1990b) and was
made explicit in Jovanovic and Wey (2014).
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tive than the price test criterion used to evaluate a merger when the merger leads
to synergies for sure. It then follows that the “no PPO control” regime (R2) leads
to more mergers than under R1, where some of those additional mergers can be
price-decreasing and others price-increasing (in expected terms), where the latter
is a result of the sneaky takeover incentive. We consider two more regulatory ap-
proaches towards PPOs: a “forward looking price test” (R3) and a “safeharbor rule”
(R4). In the former regime, the AA evaluates a PPO proposal by taking account
of the subgame perfect equilibrium following the PPO acquisition.13 We show that
such a test eliminates all sequential takeovers which aim at outplaying the AA (i.e.,
all sneaky takeovers). The latter regime specifies a certain threshold value of the
PPO shareholding in percentage terms below which a PPO is not restricted by the
AA, while all larger shares have to be notified to the AA which then decides about
them based on a standard price test (i.e., applies standard merger regulations). If
the safeharbor rule is above but close to the minimal PPO level necessary to ensure
synergy learning, then this rule also effectively eliminates all PPO proposals which
would lead to higher prices in case of a subsequent merger (i.e., all sneaky takeovers).
This follows from the insight that a PPO level above the minimal one is only chosen
in the sneaky takeover instances. Finally, we evaluate our results from a consumer
surplus and social welfare perspective. It is worth mentioning, that a price test
applied to a direct merger is not the same as a consumers surplus test, whenever
there is uncertainty about the synergy level. In those instances, the price test is
more restrictive than the consumer surplus test. From this observation, we get that
a regime which blocks PPO proposals (R1), tends to hurt consumer surplus because
it blocks desirable sequential takeovers (which would be executed in R2). Evaluating
the forward looking price test and the safeharbor rule from a consumer surplus per-
spective (which is also forward looking in case of a PPO acquisition), we get that the
former test leads to type I errors (consumer surplus increasing PPO acquisitions are
blocked) and the latter one to type II errors (consumer surplus decreasing PPO ac-
quisitions go through uncontested). From a social welfare perspective, the stance on
PPOs should be even more lenient, because any merger increases producer surplus
in our model so that even the worst sneaky takeover can be socially desirable.

Our paper contributes to the IO literature dealing with PPOs and mergers in
oligopolistic industries. The anticompetitive effects of PPOs and mergers are well
documented within Cournot oligopoly frameworks (see Reynolds and Snapp, 1986;
Bresnahan and Salop, 1986; Salant, Switzer, Reynolds, 1983).14 Reitman (1994)

13We say that the AA uses a “price test” whenever the AA disregards the subgame perfect
outcome following a PPO proposal; i.e., it always expects the market equilibrium given the proposed
PPO and does not consider a subsequent merger and the possible realization of a merger synergy.
In contrast, if the AA takes account of the subgame perfect equilibrium outcome following a PPO
proposal, then we refer to it as a “forward looking price test.”

14Another strand deals with controlling partial ownerships, where the anticompetitive effects
are often larger than under non-controlling shareholdings (e.g., Foros, Kind, and Shaffer, 2011).
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shows that the joint profit of the PPO-acquiring firm and the target firm decline in
the level of the PPO under Cournot competition.15 Salant, Switzer, and Reynolds
(1983) derived the 80%-market share rule for profitable mergers, basically saying
that a bilateral merger is not profitable in a Cournot oligopoly when there is at
least one outsider.16 Farrell and Shapiro (1990a/b) have shown (in more general
settings) that sufficiently large merger synergies are a necessary prerequisite for a
merger to be not price-increasing. Based on merger results presented in Farrell and
Shapiro (1990b), Jovanovic and Wey (2014) show that acquiring a PPO is a way
to reduce the minimal necessary synergy level which ensures that the merger is not
price increasing. Gosh and Morita (2015) is the first paper which considers the
relation between a PPO and synergies between horizontally related firms.17 They
focus on an alliance of two firms where one firm acquires an equity stake in its alliance
partner. The acquiring firm has an incentive to share its superior (tacit knowledge)
with the partner firm only when it holds a minority share in the other firm. Thus,
a PPO leads to the sharing of superior knowledge which can be interpreted as an
“alliance synergy ”that is realized without the need to merge. Because of Cournot
competition, the PPO is not maximal but rather small to just ensure information
sharing. The basic message has a similar flavor to ours as it also highlights a pro-
competitive argument for allowing PPOs. In contrast to their assumption of alliance
synergies, we consider uncertain merger synergies, where a PPO allows for synergy
learning while the synergy is only realized after a merger. By considering sequential
acquisitions, we also deal with the dynamics of merger control decisions. Here,
we show that a myopic decision rule, which has shown to be dynamically optimal
under some conditions (Nocke and Whinston, 2010), runs the risk of being outplayed
through a sequential acquisition strategy in our setting.

We proceed in Section 2 with the presentation of the set-up of the model, where
we also describe the four regimes mentioned above. In Section 3, we present the
equilibrium analysis of our game under the benchmark regime R1 and R2. In section
4, we analyze the two regulatory approaches towards PPOs (R3 and R4). In Section
5, we analyze the implications for consumer and social welfare. Finally, Section 6,
concludes.

Finally, Malueg (1992) and Gilo, Moshe, and Spiegel (2006) are works which deal with the effects
of PPOs on the collusiveness of an industry.

15A PPO can become profitable when competition is more intense than under Cournot (Reitman,
1994).

16The 80%-rule is obtained when costs and demand are linear and all firms are symmetric.
17In case of shareholdings between vertically related firms, Gilo (2000) argues that efficiencies

can be generated if they help to overcome frictions associated with incomplete contracts.
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3.2 The Model

We consider three firms denoted by i ∈ {1, 2, 3} supplying a homogeneous good
and competing in quantities. The inverse demand is given by P (Q) = 1 − Q with
Q := ∑

i qi, where qi is firm i’s output level. Initially, all firms have the same marginal
costs which are constant and given by c ∈ (0, 1). Firm i’s profit is, therefore, given
by

πi = (P (Q)− c)qi, for i = 1, 2, 3, (3.1)

which describes the case before a change of the ownership structure within the
industry. We consider a possible two-firm merger, where firm 1 is the acquirer and
firm 2 is the target firm. A merger may or may not lead to synergies s, which
reduce marginal costs of the merged entity to c− s with s ∈ (0, c]. Let s = 0 be the
no synergy case, while s > 0 stands for cases where a synergy is realized. To rule
out corner solutions, where the rival firm 3 is driven out of the market, we assume
s < 1− c.18 Taken together, we assume 0 < s < s := min{c, 1− c}.

The acquirer has an a priori expectation about the probability that a merger
synergy will be realized. Let β be the probability with which the synergy level
s > 0 is realized and 1−β be the counter probability that no synergy follows from a
merger (s = 0). This distribution is common knowledge meaning that all firms and
the AA have the same expectation about the possible merger synergies associated
with a merger of firms 1 and 2. To rule out obvious cases, we suppose 0 < β < 1,
so that there is strict uncertainty with regard to the realizable merger synergy.

We denote by α the PPO firm 1 has in firm 2. The shareholding α gives firm 1 a
claim of a share of α of firm 2’s profit. The PPO is non-controlling so that firm 2
keeps the right to decide independently about its production output. Accordingly,
we suppose that the shareholding is smaller than 1/2, because a larger shareholding
is necessarily interpreted as a controlling one and would then fall under merger
control.19 We assume that the acquirer of the PPO becomes an “insider” in the
target firm which enables him or her to get information about the target firm to
learn the merger synergy level.20 This property implies that the shareholding must

18Below we show that the equilibrium quantity of firm 3 in case of a merger between firms 1
and 2 realizing a synergy s is strictly positive if s < 1− c.

19OFT (2010, Table 1, p. 19) provides an overview of the rights of a shareholder with a
percentage of voting shares below 50% of the voting shares (for instance, with regard to the right
to request items be placed on the agenda of meetings). Shareholdings above 50% of the voting
shares give the right to pass resolutions, so that a stake of more than 50% is generally interpreted
as a controlling one.

20Povel and Sertsios (2014) assume that toeholds improve the assessment of possible synergies.
They argue that it can give the owner the opportunity to interact with the target or its management
in ways that are not available to outsider firms: “For example, a toeholder may have the right to
nominate a director on the target’s board, helping her get a better sense of the target’s operations
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be larger than a certain minimal value α ∈ (0, 1/2).21 Thus, any shareholding
α ∈ [α, 1/2) is a PPO which allows the acquiring firm 1 to perfectly learn whether
or not there will be a merger synergy of s > 0 before the execution of the merger.

In sum, the exogenous parameters of our model are given by the vector (c, s, β, α),
where the feasible set of parameter constellations, Φ, is given by

Φ := {(c, s, β, α) ∈ {(0, 1)4|s < s := min{c, 1− c}, α < 1/2}.

We consider two takeover strategies among which firm 1 can choose. First, the direct
merger strategy (D) and second, the sequential takeover via a PPO acquisition (S).
In the former case, firms 1 and 2 decide whether or not to merge directly in the first
stage. In the latter case, firm 1 buys first a PPO share α of firm 2’s assets, which
allows firm 1 to perfectly learn the merger synergy. In a next step, firm 1 can decide
whether or not to merge with firm 2.

We invoke three assumptions concerning PPO acquisitions and mergers. First,
firm 1 only makes a proposal to acquire a certain PPO in firm 2 or to merge with firm
2 if this increases the joint profits of the firms.22 Second, if a direct merger turns out
to be not profitable because of low synergies it cannot be dissolved. Third, a PPO
acquisition is also not reversed even if it reduces the joint profit level of the involved
firms relative to their pre-merger profits. The second assumption follows from the
fact that a merged firm is often not easily disintegrated.23 The third assumption
implies a real cost of the PPO option, because in our Cournot analysis the joint
profit of firms 1 and 2 is smaller with a PPO than without such a shareholding.24

and management. A toeholder may also cooperate with the target on the development of a product,
or they may combine parts of their distribution networks. After cooperating for a while, the parties
should find it easier to tell whether a full combination promises significant synergies, or whether
the prospects are bad and a combination should not be attempted” (Povel and Sertsios 2014, p.
201).

21We simply assume a certain minimal PPO share above which the generation of the relevant
information about the merger synergy is assured. It is reasonable, that the minimal value is above
5% (see OFT, 2010, p.19, for the rights conferred starting at the 5% threshold). However, this
value can also be relatively large and the chance of information gathering may be increased with
a larger share. For instance, Povel and Sertsios (2014) report that the average toehold in their
sample is 27%, which is well above the 5% threshold which triggers SEC or FTC filings. With
a larger share the acquirer may be better able to negotiate the right to nominate one or more
directors who have direct access to the target’s executives, which should increase the ability to
learn the realizable merger synergy (see Povel and Sertsios, 2014, p. 217).

22In other words, a PPO-acquisition or a merger is treated as a cooperative joint decision of
firms 1 and 2. This is, of course, a simplifying assumption which allows us to abstract from the
exact takeover process and the price the owner or owners of firm 2 will get for their assets.

23This coincides with empirical findings that many mergers are often not profitable (see Gugler
et al. 2003).

24If the minority share is disposed when the acquirer learns that there are no merger synergies,
then our results stay valid if the minority share must be held for a sufficiently long time to enable
learning of the merger synergy. Our results also remain valid under price competition (where a
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We suppose an antitrust authority (AA) which decides about mergers and asset
acquisitions. The AA uses a price test to reach a decision about an acquisition
proposal.25 It either approves a proposal (A) or rejects (R) it.26 Thus, a merger is
only allowed if the price level does not increase after the merger.27 With regard to
PPO control, we consider four regimes.

• Regime R1 (only direct mergers): The AA performs a short-run analysis, such
that a PPO proposal is not allowed if it leads to a price increase. In our model,
the AA never approves a PPO acquisition because it is, per se, always price
increasing.28 The AA is short-sighted because it does not take into account
the possibility of synergy learning through PPO acquisition which may lead to
desirable merger proposals in the future. Thus, under R1, firm 1 can effectively
only decide between proposing a direct merger (D) or staying independent (N).

• Regime R2 (no PPO control): There is no PPO control, so that any PPO
acquisition is allowed. In addition to R1, firm 1 can also choose a sequential
takeover strategy (S) under R2 by acquiring a PPO in firm 2.

• Regime R3 (forward looking price test): The AA takes a forward-looking stance
and considers the possibility of synergy learning through a PPO acquisition
which may result in desirable mergers in the future. A merger is desirable from
the AA’s point of view if it reduces the expected price in the future below the
level observed before the PPO acquisition. Thus, under R3, firm 2 can propose
a PPO acquisition to the AA which is then evaluated by the AA according to
a forward looking price test.

• Regime R4 (safeharbor rule): Merger regulations specify a maximal level of
the minority shareholding below which a PPO can be realized without any

PPO always increases the joint operating profit of the involved firms) if we assume additional sunk
costs associated with a PPO acquisition.

25The price test mirrors perfectly a consumer surplus standard in a world without uncertainty.
If there is uncertainty about the synergy level, then the price test is generally more restrictive than
the decision rule implied by a consumer standard. We discuss this issue below.

26We do not consider the clearance of a merger conditional on remedies, as for instance, asset
sales, which tend to increase the set of approvable mergers (Dertwinkel-Kalt and Wey, 2016).

27Our analysis focuses on unilateral effects (as opposed to coordinated effects) which arise as
a result of a merger, “when competition between the products of the merging firms is eliminated,
allowing the merged entity to unilaterally exercise market power, for instance, by profitably raising
the price of one or both merging parties’ products, thus harming consumers” (ICN, 2006, p. 11).
When products are differentiated the Upward Pricing Pressure (UPP) test of Farrell and Shapiro
(2010) has recently gained prominance which, incidentally, is closely related to the Price Pressure
Index of O’Brien and Salop (2000).

28This mirrors also the main point of the literature on the anticompetitive effects of PPOs; i.e.,
a PPO reduces competition without creating efficiencies (see, for instance, the literature reviews
in EC, 2003, and OFT, 2010).
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interference by the AA. Above that threshold value, the PPO is evaluated by
the AA according to a (short run) price test as under R1.

We analyze these regimes in a dynamic game depicted in Figure 3.1.
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Figure 3.1: The game tree

The timing of the game is as follows. In the initial stage 0, nature determines
the synergy level s of a merger between firms 1 and 2 which is either s > 0 (with
probability β) or s = 0 (with probability 1 − β). In the first stage, firm 1 decides
about its takeover strategy (direct merger, D, or sequential takeover, S), while
having the option to stay independent (N). When firm 1 makes this decision, it
is uncertain about the precise level of the merger synergy (information sets are
indicated by bold dashed lines in Figure 1). If firm 1 stays independent, then firms
compete independently (case I) and the game ends.29 If a direct merger (D) is
proposed, then in the second stage the AA decides about it by either approving (A)
the merger or rejecting (R) it.30 If the merger is approved, then firms 1 and 2 merge
and compete with the remaining firm 3 in Cournot fashion (Case M) after which
the game ends. If the merger is rejected, then all three firms compete independently
(case I) and the game ends. If firm 1 chooses S, it acquires a PPO of α in firm 2. In

29In Figure 1, terminal nodes are indicated by boxes labeled by I, M , or P , which stand for the
Cournot games played when all firms remain independent, firms 1 and 2 merge, or firm 1 acquires
a PPO in firm 2, respectively.

30Note that we can suppress the acceptance decision of firm 2, because we assumed that firm
1’s decision to acquire a PPO in firm 2 or to merger with firm 2 is a cooperative decision of both
firms. Accordingly, such a decision is only made if it is joint profit maximizing.
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this case, the game proceeds differently under R1-R4. Under R2 and R4 (given the
safeharbor rule applies), the PPO is implemented without any merger control and
the synergy level of the merger becomes public information. Under regimes R1, R3,
and R4 (if the safeharbor rule is surpassed), the AA decides in stage 2 about the
PPO acquisition either on a short-run or a forward looking basis. If the PPO is not
approved, then all three firms remain independent and they compete in quantities
(case I) and the game ends. If the PPO can be implemented, then the true value of
the merger synergy s becomes public information. In the third stage, firm 1 (now
holding a PPO in firm 2) proposes a complete takeover (T ) or not (N ′). If it does
not propose a takeover, then the three firms compete in Cournot-fashion (case P )
and the game ends. If a merger is proposed, then the AA decides about it in the
fourth stage. If the merger is approved, then the merged firm and the remaining
competitor set their quantities (case M) and the game ends. If the merger is blocked,
then the three firms compete in quantities (case P ) and the game ends.

Figures 3.1 presents the game trees under regimes R1, R3 and R4, respectively.
We get the game tree for regime R2 and R4 (given the safeharbor rule applies) by
neglecting the decision node of the AA in stage 2, which is reached when firm 1
chooses a sequential takeover strategy (S). That is, under R2 and R4 (given the
safeharbor rule applies), the decision node of firm 1 in stage 3 is directly reached
when firm 1 chooses S in stage 1. Under all regimes, the game tree always ends
with a Cournot competition stage with I indicating the independent firms case, M
denoting the merger case and P standing for the partial ownership case. Notice,
that the AA is uncertain about the possible synergy level in stage 2 while it has
complete information about the synergy level when it decides later in stage 4 about
a merger. A PPO acquisition, therefore, informs not only the firms but also the
AA about the merger synergy level. Thus, all uncertainty is removed after the PPO
acquisition, which allows us to abstract from the difficult question how information
about the merger synergy is credibly transmitted to the AA. Consequently, all stages
following an approved PPO acquisition constitute a subgame which are encircled by
the dash-dotted lines in Figure 3.1. The subgame reached when there are synergies
(s > 0) is labeled as the “synergy PPO subgame” and the other one (reached when
there are no synergies) as the “no synergy PPO subgame.” We solve for the subgame
perfect Bayesian Nash equilibrium by working backwards.
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Cases\Eq. Values Price Joint Profit Firms 1+2 Profit Firm 3
Case I pI = 1+3c

4 2πI = 2
(

1−c
4

)2
πI =

(
1−c

4

)2

Case P pP = 1+(3−α)c
4−α

∑2
i=1 π

P
i =

(
1−c
4−α

)2
(2− α) πP3 =

(
1−c
4−α

)2

Case M pM = 1+2c−s
3 πM1 = (1−c+2s)2

9 πM3 = (1−c−s)2

9

Table 3.1: Equilibrium values of cases I, P , and M

3.3 Equilibrium Analysis

3.3.1 Outcomes of the Terminal Cournot Games

The games played under R1-R4 always end with a proper subgame of Cournot
competition for ownership structures I, P , or M .31 We refer to these three Cournot
competition games as cases I, P , and M , respectively. The derivation of the equilib-
rium outcomes of those subgames is relegated to the Appendix. Table 1 summarizes
the values we need for the following analysis.

In case of a merger, firm 1 takes over firm 2, so that the joint profit is given by
πM1 . In case P , firm 1 acquires a minority share in firm 2 and the joint profit is
then given by πP1 + πP2 . When all firms are independent, then the joint pre-merger
profit of firms 1 and 2 is given by two times the independent firm profit πI , which
is the same for all firms. It is noteworthy, that the price in case P is always larger
than the pre-merger price; i.e., pP > pI for any α > 0. Similarly, the joint profit of
firms 1 and 2 in case P is always smaller than the sum of both firms’ pre-merger
profits in case I. Moreover, the joint profit πP1 +πP2 in case P is decreasing in α; i.e.,
a larger minority reduces the joint profit. This result mirrors the classical merger
paradox result of Salant, Switzer, and Reynolds (1983). In fact, if we allow for a
minority share close to unity, then limα→1(πP1 + πP2 ) = πM1 (s = 0) holds, so that the
full merger profit is realized when the synergy is absent. Of course, such a merger is
never profitable because Salant, Switzer, and Reynolds’ 80%-rule is not fulfilled on
our model. Put another way, a merger can only be profitable if a synergy is realized.
The larger the synergy level, the higher the joint profit of the merging firm, πM1 . Of
course, a PPO, per se, can never be profitable, but only if it opens the window for
a merger with sufficiently high synergies.

31Case I can be reached when firm 1 neither proposes a direct merger or a PPO in stage 1 or
the merger proposal is rejected by the AA in stage 2. In those instances the synergy level remains
uncertain but this does not affect the analysis of the then resulting terminal Cournot game I.
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3.3.2 PPO Subgames

As indicated in Figure 3.1 (see the encircled parts with dashed-dotted lines in
Figure 3.1), we obtain two proper PPO subgames depending on whether or not a
synergy exists. In the following we solve for the subgame perfect Nash equilibrium
outcomes of these two subgames.
No Synergy PPO Subgame. If firm 1 acquires a partial ownership in firm 2 and
learns that there are no merger synergies (s = 0), then the market equilibrium is
given by case M if the merger is allowed and the market equilibrium is given by
case P if the merger is not approved. Setting s = 0 in case M and comparing the
price levels in both cases (see Table 3.1), it is easily checked that the price in the
full merger case is always larger than in the partial ownership case. Thus a merger
proposal is always blocked in this subgame and the outcome is case P .

Lemma 1. Consider the no-synergy PPO subgame. The AA always rejects a merger
proposal in this subgame and the equilibrium outcome is always case P .

We turn next to the analysis of the PPO subgame when a synergy s > 0 is realized.
Synergy PPO Subgame. In this subgame, firm 1 has learnt that a synergy s, with
0 < s < s, will be realized with a direct merger.32 We assume that this information
becomes public information, so that the AA knows that the market outcome in case
of a merger is given by case M . If no merger occurs, then the market outcome is
given by case P . Comparing the price levels in both cases we get that the merger is
approvable, with pM ≤ pP , if

s ≥ s1 := (1− c)(1− α)
4− α . (3.2)

We assumed that α ∈ [α, 1/2) with 0 < α < 1/2. Note that ∂s1/∂α < 0, so that
a higher PPO level reduces the minimal synergy level that induces approval by the
AA. Note also that s1(α = 0) = (1 − c)/4 and s1(α = 1/2) = (1 − c)/7. Thus,
for all s ≤ (1− c)/7 no feasible PPO exists to fulfill (3.2) and any merger proposal
is rejected. Conversely, if s ≥ (1 − c)/4, then a merger proposal is accepted even
with the lowest possible PPO level α. The feasible intermediate range is given by
(1 − c)/7 < s < min{c, (1 − c)/4}, where we considered the additional constraint
s < s. In that range, all PPO levels which fulfill (3.2) are approvable. We obtain the

32We assume that α ≥ α holds always if the PPO subgame is reached. Otherwise, there would
be no learning of the merger synergy level which would make this stage irrelevant. The decision
problem of the merging firms and the AA would then be same as in stage 1 and stage 2, respectively,
of the game under R1.
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minimal approvable PPO level, α1, from rearranging (3.2) which yields the condition

α ≥ α1 := 1− c− 4s
1− c− s . (3.3)

Thus, for all α ∈ [α∗, 1/2), with α∗ := max{α, α1} the AA allows the merger, while
for lower PPO levels, with α < α1, the approvability condition of the AA is violated
inducing the AA to reject the proposal. We summarize the AA’s merger decision in
the following lemma.

Lemma 2. Consider the synergy PPO subgame. The AA’s merger decision depends
on the parameter values as follows. If c ≤ 1/8, then there exists no synergy level s
such that a PPO could induce an approval and the equilibrium outcome is case P .
If 1/8 < c < 1, then the following cases have to be distinguished.

i) If s ≤ (1 − c)/7, then there exists no PPO to induce approvability and the
outcome is case P .

ii) If (1 − c)/7 < s < min{c, (1 − c)/4}, then for sufficiently large PPO levels
α ∈ [max{α, α1}, 1/2), the AA approves the merger and the outcome is case M . If
the PPO level falls short of the critical value α1, then the merger is rejected and the
outcome is case P .

iii) If s ≥ (1 − c)/4, then any α ≥ α induces an approval and the outcome is
always case M .

If c ≤ 1/8, then the synergy level is effectively constrained by the condition s < c,
which implies s < (1− c)/7, so that no α exists to meet the approvability constraint
(3.2). Parts i)-iii) of Lemma 2 are those cases, where feasible PPO levels exist to
meet the approvability constraint (3.2). For that to happen, the synergy level must
be sufficiently large. If the synergy level surpasses the value of (1 − c)/4, then the
merger is approved even at the minimal PPO level α, which could be close to zero.
Part ii) mirrors sneaky takeovers (see Jovanovic and Wey, 2014). In the considered
region, a merger is never approvable when α → 0; i.e., the pre-merger price level
remains virtually the same in case P . A merger is now only approvable with a
strictly positive PPO which can very well be larger than α in order to meet the
approvability condition (3.2). Intuitively, a higher level of the PPO increases the
price level in case P which improves the chance that the merger becomes approvable
in stage 4, because the merger is then evaluated relative to the price level in case P .

We turn now to the profitability condition for a merger proposal in stage 3 (firm
1 chooses T ). The merger is jointly profitable if the joint profit of firms 1 and 2 in
case of P is smaller than the merged firm’s profit; i.e., πP1 + πP2 ≤ πM1 (see Table 1).
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Comparison of both profit levels gives that the merger is profitable if

s ≥ s2 := (1− c)(α + 3
√

2− α− 4)
2(4− α)

and unprofitable otherwise.33 Note that ∂s2/∂α < 0. Moreover, s1 > s2 holds always
for any s < s such that any approvable merger fulfills the profitability condition
in the synergy PPO subgame.34 We can therefore conclude, that case M is the
equilibrium outcome in the synergy PPO subgame if (3.2) holds, while case P is the
equilibrium outcome otherwise.

We next get to stages 1 and 2, where we distinguish between the regulatory regimes
R1 and R2 (in the next section below, we turn to R3 and R4).

3.3.3 Only Direct Merger (R1)

Under R1, the AA never accepts a PPO acquisition, because it is always price
increasing in the short run. Put another way, the AA disregards the possible learning
of merger synergies which may lead to a merger in the future. A direct merger is
evaluated under a price test taking properly care of the uncertainty of a merger
synergy.35 For that purpose, the AA relies on the a priori probability distribution
of the synergy level, with which the expected price after a merger, EpM , can be
calculated as

EpM := βpM(s) + (1− β)pM(s = 0) = β
(1 + 2c− s

3

)
+ (1− β)

(1 + 2c
3

)
. (3.4)

If the expected price is not larger than the price before the merger, pI , then the AA
accepts the merger, while it blocks it otherwise. Comparing both prices, we get that
EpM ≤ pI if

s ≥ s3 := 1− c
4β (3.5)

33Note that the second term in brackets in the numerator is strictly positive for all admissible
values of α. Clearly, the denominator is also always positive, so that s2 is always positive.

34The ordering s1 > s2 follows from noticing that the difference s1 − s2 is strictly increasing in
α; i.e., ∂(s1 − s2)/∂α =

(
2
√

2− α− 1
)
/
(
2
√

2− α
)
> 0 for all admissible values of α. Evaluating

the difference, s1 − s2, at the lowest possible value of α, we get 3
(
2−
√

2
)

(1− c) /8 > 0.
35Merger regulations in the US and EU require to take merger efficiencies into account (e.g.,

Farrell and Shapiro, 2001).
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holds. If β → 1, then s3 = (1−c)/4 which is equal to s1, when evaluated at α = 0.36

If there is almost perfect certainty about the synergy level, then the decision rule of
the AA is the same in the second stage as in the fourth stage with the only difference
that firm 1 does not hold a PPO in firm 2. Note that (3.5) can only be fulfilled for
c ≥ 1/5, because of s < s := min{c, 1− c}. We can solve condition (3.5) for β and
obtain the condition

β ≥ β̃ := 1− c
4s . (3.6)

Clearly, the critical probability β̃ above which a direct merger should be approved,
decreases in s. Using s < s := min{c, 1 − c}, we get that approvable mergers only
exist, if β is not smaller than 1/4, which follows from evaluating β̃ at s = 1 − c,
which ensures that in case M the outsider firm stays active in the market.37. With
conditions (3.5) and (3.6) at hand, we can summarize the AA’s merger control
decision under uncertainty in the second stage as follows.

Lemma 3. The AA’s merger control decision in stage 2 (for a direct merger pro-
posal) depends on the parameters as follows. If c ≤ 1/5, then a direct merger is
always rejected. If 1/5 < c < 1, then for synergy levels s ∈ [s3, s) (or, equivalently,
values of β with β ≥ max{β̃, 1/4}) the direct merger is approvable. Otherwise, a
merger proposal is rejected. Moreover, ∂s3/∂β < 0 for β > 1/4.

Lemma 3 describes the parameter restrictions which have to be met in order to
induce the AA to approve the direct merger proposal in the second stage. Quite
intuitively, the synergy level s must be large enough according to (3.5) for this to
happen. If the marginal cost in the pre-merger situation is already low (c < 1/5),
then the scope for synergies is also restricted from above, which implies that an
approvable merger never exists. When the pre-merger marginal costs are larger,
c ≥ 1/5, then a merger is approvable if the synergy level is large enough according
to (3.5). This is more likely to happen, if the probability of a synergy is large enough.

36Of course, for any α > 0, the AA’s decision rule s3 used in the second stage of the game is
always more restrictive than the AA’s price test criterion s1 used in the synergy PPO subgame
in the fourth stage of the game. Formally, s3 > s1 follows from noticing that the difference
s3 − s1 = (1− c) [4− α− 4β(1− α)] /(4β (4− α)) is positive because the term in rectangular
brackets is positive. This follows from noticing that this term decreases in β. Setting β = 1, this
term becomes 3α > 0.

37This is an assumption to avoid case distinctions depending on whether firm 3 is active or
not in case of a merger with synergies. If we drop this assumption, then a synergy larger than s3
would induce exit of firm 3 which would increase the price, so that β and s are not monotonically
negatively related anymore (i.e., it could be that a higher s must go hand in hand with a higher β
to make the merger approvable). By constraining the maximal synergy level, we rule out predatory
merger effects so that, ceteris paribus, a higher synergy level and higher synergy probability will
never make the merger approval less likely (see Farrell and Shapiro, 2001, and Cabral, 2003, where
the latter work considers entry deterring effects of merger synergies).
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We next consider the profitability of a direct merger. Again, this assessment is
based on the a priori distribution of the synergy level. A merger is profitable in
expected terms if EπM1 − 2πI ≥ 0, where

EπM1 = βπM1 (s) + (1− β)πM1 (s = 0)

= β
(1− c+ 2s)2

9 + (1− β)(1− c)2

9 (3.7)

Using the profit levels stated in Table 1 and solving for the synergy level, we get the
profitability condition

s ≥ s4 := (1− c)
8β

(
−4β +

√
2
√
β (8β + 1)

)
.

Clearly, s4 is always positive. Comparing s3 and s4, we get that s3 > s4 holds always,
so that any approvable merger is also profitable. The reverse does not hold, so that
all mergers with maximal synergy s4 ≤ s ≤ s3 are profitable but not approvable. For
the purpose of deriving the equilibrium of our game under the considered regimes,
it suffices to state the following lemma.

Lemma 4. An approvable direct merger is always profitable for the merging parties
when compared with the pre-merger equilibrium profits (i.e., EπM1 ≥ 2πI).

Taking Lemmas 3 and 4 together, we can state the equilibrium outcome under
R1 as follows.

Proposition 1. The game has a unique equilibrium outcome under regime R1. If
s ∈ [s3, s) (or, equivalently, β ≥ max{β̃, 1/4}), then case M is the equilibrium out-
come, while case I is the equilibrium outcome if β < 1/4 and/or s < s3. Moreover,
s ≥ s3 implies c > 1/5.

We next turn to regime R2 which expands the action set of firm 1 in the first
stage of the game by allowing for a PPO acquisition which is assumed to be never
challenged by the AA.

3.3.4 No PPO Control (R2)

If there is no control of PPO acquisitions (R2), then firm 1 can always decide to
acquire a PPO in the target firm to learn the merger synergy level in advance. The
expected joint profit of firms 1 and 2 from a PPO acquisition (denoted by EπP )



3.3. EQUILIBRIUM ANALYSIS 64

depends on the possible synergy level s and is given by

EπP =
{
βπM1 + (1− β)(πP1 + πP2 ), if merger is approved in stage 4

πP1 + πP2 , if merger is rejected in stage 4.

Clearly, if the merger is not approved in the synergy PPO subgame, then a PPO
can never be profitable in our model of Cournot competition. Thus, to derive the
equilibrium under regime R2, we notice that a PPO can only be chosen if this
induces the AA to approve the merger proposal in stage 4 of the game. That is, the
approvability conditions as specified in Lemma 2 must hold. This follows from the
fact that the sum of firm 1 and 2’s profits in case I, 2πI = 2((1− c)/4)2, is always
larger than the joint profit of the firms in case P , πP1 +πP2 = ((1−c)/(4−α))2(2−α),
because α > 0. If, however, the merger is approved in the synergy PPO subgame,
then a PPO can be optimal. Using the profit levels stated in Table 1, the expected
joint profit if the merger is approved in the synergy PPO subgame, is given by

EπP = β
(1− c+ 2s)2

9 + (1− β)
( 1− c

4− α

)2
(2− α). (3.8)

Clearly, the joint profit in case of P decreases in the size of the PPO, so that the
expected profit EπP from a PPO acquisition must also decrease in α, as the profit
in case of a merger does not depend on the chosen PPO level. Note that this implies
that the optimal PPO will always be equal to the minimal approvable level. From
Lemma 2 we know that a merger will only be approved after a PPO acquisition if
the PPO share fulfills

α ≥ α∗ := max{α, α1}.

This constraint must be binding. If α1 > α, then ∂α∗/∂s < 0, so that a lower synergy
level increases the minimal necessary PPO. With that, we have characterized the
optimal α chosen in the first stage of the game if the PPO route is optimal for
firm 1. Comparing next the expected profits of a sequential takeover strategy (S)
with the expected profits of a direct merger (D) in stage 1, it is straightforward
to see that the PPO route is always more profitable from firm 1 and firm 2’s joint
perspective. This follows from comparing the expected profits with a PPO proposal
(3.8) and the expected profits from a direct merger proposal (3.7). If a large enough
synergy s > 0 is realized (which occurs with probability β), then both profit levels
are the same, because a full merger with synergies is realized in both scenarios. If,
however, no synergy is realized (s = 0), then the joint profit is strictly larger under
the PPO-strategy than under a direct merger strategy; i.e., πP1 + πP2 > πM1 (s = 0)
or ((1− c)/(4− α))2(2− α) > (1− c)2/9 for all α ∈ [α, 1/2). Thus, comparing the
sequential and the direct merger choices in stage 1 of the game, the former strategy
is more attractive because the PPO allows to learn the synergy level perfectly while
keeping the committed resources of firm 1 in firm 2 at a relatively low level. Put
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another way, the downside risk of realizing no synergy is reduced with a PPO which
enables the acquirer firm to learn the merger synergy in advance. We summarize
these results in the following lemma.

Lemma 5. If a PPO is chosen under R2, then it is always at the minimal level
which ensures synergy learning and approval of a merger proposal in the “synergy
PPO subgame;” i.e., α∗ := max{α, α1} holds. A sequential takeover strategy (S) is
always more profitable than a direct merger (D).

We now turn to the question when is the PPO strategy better than the outcome
under case I, which is reached if firm 1 abstains from proposing either a PPO or a
direct merger in stage 1 of the game. Comparing the expected joint profits of firms
1 and 2, EπP (see (3.8)), with the joint profit in case I, 2πI , we first notice that the
probability of a synergy, β, must be sufficiently large to make the PPO option more
attractive. This follows from noticing that firm 1 and 2’s joint profit decreases with
a PPO, α > 0, whenever the no-synergy PPO subgame is realized. At the other
extreme, if it is almost sure that an approvable synergy will be realized (according
to Lemma 2), then the expected profit EπP from the sequential takeover strategy
must be larger than the joint profit in case I. If the merger is approvable in stage
4, then the profitability constraint is always satisfied as we showed above. As EπP
increases linearly in β, there exists a unique threshold value β∗ ∈ (0, 1) such that for
all β ≥ β∗ the sequential takeover strategy yields highest expected profits. We can
characterize this critical value as follows. Note first that the condition EπP ≥ 2πI
can be written as

βπM1 + (1− β)(πP1 + πP2 ) ≥ 2πI ,

which yields the following condition

β ≥ β∗(α) := 2πI − (πP1 + πP2 )
πM1 − (πP1 + πP2 ) , (3.9)

where β∗ ∈ (0, 1) follows from πM1 > 2πI > (πP1 + πP2 ) > 0. It is easily checked that
∂β∗/∂s < 0 and ∂β∗/∂α > 0, where the former derivative says that a higher synergy
level makes it, ceteris paribus, more likely that the sequential takeover strategy is
optimal, while for α an inverse relationship holds. If a sequential takeover strategy
is chosen, then α = α∗. According to Lemma 2, if s ≥ (1−c)/4, then α∗ = α induces
an approval. Substituting α into the joint profit levels πP1 + πP2 , we get

β∗(α) =
2 ((1− c)/4)2 − (2−α)(1−c)2

(4−α)2

(1−c+2s)2

9 − (2−α)(1−c)2

(4−α)2

. (3.10)
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As long as α > α1, this critical value remains valid also for lower synergies with
(1 − c)/7 < s < min{c, (1 − c)/4} (see part ii) of Lemma 2). If, however, in that
region α ≤ α1, then we have to evaluate β∗ at α∗ = α1, which gives

β∗(α1) = (1− c− 4s)2

24s (1− c+ 2s) . (3.11)

Note that ∂β∗(α1)/∂s < 0. It is easily checked that 0 < β∗(α1) < 1 for the consid-
ered parameter values. Thus, for all (1− c)/7 < s < min{c, (1− c)/4}, there always
exist large enough synergy probabilities, β, such that (3.11) holds. We summarize
as follows.

Proposition 2. Consider regime R2. The following cases have to be distinguished.
i) If s ≤ (1− c)/7, then the outcome is case I.
ii) If (1 − c)/7 < s < min{c, (1 − c)/4}, then a PPO α = α∗ := max{α, α1} is

chosen if β ≥ β∗(α∗) holds. Otherwise, case I is the outcome.
iii) If s ≥ (1 − c)/4, then the minimal PPO α is chosen if β ≥ β∗(α) holds.

Otherwise, case I is the outcome.
Moreover, s > (1− c)/7 implies c > 1/8.

Part ii) of Proposition 2 follows directly from Lemma 5 and the profitability
condition (3.9).

3.3.5 Comparison of Regimes R1 and R2

Comparing Propositions 1 and 2 shows that a merger outcome is supported for
a strictly larger set of parameters under R2 than under R1. In particular, if a
direct merger is the outcome under R2, then the minimal PPO level α is chosen
under R2. Comparing β̃ (approvable direct merger, see (3.6)) and β∗(α) (profitable
PPO-acquisition, see (3.9)), we note that β̃ > β∗(α) holds always which follows
from noticing that β̃ ≥ 1/4 must hold for an approvable direct merger to exist (see
Proposition 1). Note that β∗(α) is maximal at α = 1/2. Comparing the respective
values, we get

1/4− β∗(1/2) = 19c2 + 392cs− 38c− 392s2 − 392s+ 19
40c2 + 1568cs− 80c− 1568s2 − 1568s+ 40 > 0,

where the numerator is strictly positive if s > (1 − c)
(
3
√

26− 14
)
/28 and the

denominator is strictly positive if s > (1−c)
(
3
√

2
√

3− 7
)
/14. Both conditions hold

in the considered parameter regions of Proposition 1 and 2. This ordering is quite
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intuitive. We showed above that any approvable direct merger is also profitable. At
the same time, a sequential takeover is always more profitable than a direct merger
in expected terms (Lemma 5) and it induces acceptance of a subsequent merger
proposal by the AA (Proposition 2). Thus, if case M is the equilibrium outcome
under R1, then a minimal PPO α is acquired in equilibrium under R2. The following
proposition summarizes the comparison of regimes R1 and R2 for the entire range
of considered parameter constellations.

Proposition 3. The set of parameters under which a merger is the equilibrium
outcome under R2 is strictly larger than under R1, where the former one is a strict
subset of the latter one. The following cases emerge.

i) If s ≤ (1− c)/7, then the outcome is case I under R1 and R2.
ii) If (1 − c)/7 < s < min{c, (1 − c)/4}, then case I is the outcome under R1,

while under R2 a PPO α = α∗ := max{α, α1} is chosen if β ≥ β∗(α∗) holds.
Otherwise, case I is the outcome.

iii) If (1 − c)/4 ≤ s ≤ s3, then case I is the outcome under R1 and also under
R2, if β < β̃(α). If β ≥ β̃(α), then the minimal PPO α is chosen under R2.

iv) If s3 < s ≤ s (or, equivalently, β ≥ max{β̃, 1/4}), case M is the equilibrium
outcome under R1, while the minimal PPO α is chosen under R2. In addition, the
minimal PPO α is also chosen under R2, whenever β ≥ β̃(α) holds, while otherwise
case I follows under R2.

Note that limβ→1 s3 = limα→0 s1 = (1 − c)/4. Thus, a direct merger can never
occur for s < (1− c)/4, while in that area a sequential takeover strategy is possible
under R2. Thus, if for α → 0, a PPO level of α1 is chosen in equilibrium (i.e.,
sneaky takeover), then a direct merger is never approvable under R1, because it
would be price increasing in expected terms. Overall, Proposition 3 makes the
tradeoff associated with a laissez-faire approach towards PPOs (R2) explicit. As
it increases the set of parameters which support a merger outcome beyond the one
under R1, it invites both price increasing and price decreasing mergers, which would
be blocked when a price test is used to evaluate PPOs.

3.4 Regulating PPO Acquisitions

3.4.1 Forward Looking Price Test (R3)

Under a forward looking price test (R3), the AA accepts a PPO proposal only
when the expected market price is lower than the price realized in the absence of
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a PPO. In contrast to R1, the AA takes a longer run perspective to assess the
expected price resulting from a PPO acquisition by acknowledging that the PPO
acquisition is the first step of a sequential takeover strategy. The AA thus calculates
the expected (equilibrium) market price under the sequential takeover strategy, EpP ,
and compares it with the price which is realized when the PPO acquisition is rejected,
pI . As we showed above (Proposition 3), a sequential takeover strategy is only chosen
if the maximal synergy level is sufficiently large, so that a merger proposal will be
accepted in equilibrium in stage 4. The expected (equilibrium) price from a PPO
strategy is, therefore, given by

EpP = βpM + (1− β)pP = β
1 + 2c− s

3 + (1− β)
(

1 + (3− α)c
4− α

)
.

A forward looking PPO control allows the PPO acquisition if EpP ≤ pI , which gives
the condition

s ≥ s5 := (1− c)(3α + 4(1− α)β)
4(4− α)β . (3.12)

Note that ∂s5/∂β = −(3(1−c)α)/(4β2(4−α)) < 0 and that limβ→1 s5 = (1−c)/4, so
that a PPO is never approved when s < (1−c)/4. Thus, the entire parameter range
under which a sneaky takeover occurs under regime R2 is eliminated by a forward
looking price test (see part ii) of Proposition 2). If, however, s > (1 − c)/4, then
the PPO acquisition is approvable if the probability of a synergy is large enough.
Solving (3.12) for β, we get

β ≥ β∗∗ := 3α(1− c)
4(α(1− c− s)− (1− c− 4s)) . (3.13)

Note that 0 < β∗∗ < 1 holds in the considered parameter area and that ∂β∗∗/∂α > 0
and ∂β∗∗/∂s < 0. The former derivative implies that firm 1 will always choose the
minimal PPO level α = α because a higher level reduces the expected joint profits
of firms 1 and 2 and decreases the chance of approvability. We can summarize the
equilibrium outcome as follows.

Proposition 4. Suppose a PPO is evaluated by the AA according to a forward
looking price test. The following cases then emerge.

i) If s ≤ min{c, (1− c)/4}, then the outcome is case I.
ii) If s > (1 − c)/4, then a PPO with α = α is chosen if β ≥ β∗∗(α) holds.

Moreover, ∂β∗∗/∂α > 0 and ∂β∗∗/∂s < 0. Otherwise, case I is the outcome.

It is obvious that the forward looking regime is more restrictive than R2. First,
the entire area where a sneaky takeover is chosen under R2 disappears. Second, even
in the area where a PPO would be ex ante price reducing (part ii) of Proposition
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4), the forward looking price test is more restrictive than under R2. This can be
seen from comparing directly the critical values s1 and s5, for which we get that
s5 > s1. Or, in terms of the probability of a synergy, β∗∗ > β∗ holds always. The
reason is that the critical value β∗∗ takes account of the downside risk that there
will be no synergy in which case the expected price is always larger than in case I.
In contrast, the critical value β∗ follows from firm 1 and 2’s profitability constraint
which is less restrictive. Comparing R3 with R1, we get that the AA can improve
its decision by taking a longer run perspective in case of PPO proposals. A (short
run) price test only considers the price increasing effect of the PPO, so that any
PPO would be blocked under R1, leading to the result that only direct mergers can
happen. As the analysis of R3 reveals, allowing only direct mergers which pass the
price test leads to too few merger proposals when compared with the outcomes of
the forward looking price test. Comparing the critical values s5 and s3, we get that
s3 > s5 holds always which follows directly from the fact, that a sequential takeover
strategy reduces the downside risk of allowing the merger not only from the firms’
but also from the AA’s perspective.

3.4.2 Safeharbor Rule (R4)

Another policy alternative to the forward-looking price test is to put a constraint
on the maximal minority share holding, such that any PPO proposal below that
value can be implemented without notifying the AA (R4). Denote that value by α
to which we refer as the safeharbor rule (assume also α < 1/2). If the PPO share
surpasses the safeharbor rule, then the PPO acquisition has to be notified and the
AA decides about it on the basis of standard merger control regulations (i.e., it uses
a short run price test as in R1).

We can distinguish basically two cases which depend on how restrictive the safe-
harbor rule α is when compared with α (above which synergy learning is assured)
and α1 (above which a merger proposal is accepted by the AA in the synergy PPO
subgame). If α < α, then the safeharbor constraint is too restrictive to induce a
sequential takeover strategy. In this case, a PPO acquisition (for the purpose of
synergy learning with α ≥ α) would trigger a merger analysis based on merger con-
trol practice as in R1. Accordingly, the possibility of a sequential takeover strategy
is not taken into account, so that a PPO acquisition is always blocked by the AA.
It follows that the only acquisition strategy remaining is the direct merger, so that
the equilibrium outcome is the same as under R1.

The second case is α < α < 1/2, so that all α ∈ [α, α] enable the acquirer to
learn the value of the merger synergy by means of a sequential acquisition strategy.
Such a regulatory constraint implies two important features. First, it reduces the
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scope for sneaky takeovers if α < α1 which is desirable from a forward looking price
test perspective. Second, it never restricts mergers in the range where the post
merger price is smaller than before the mergers (i.e., in the area s > (1 − c)/4).
The former follows from condition (3.3) which constraints the PPO from below
(only PPOs above α1 are approvable in the fourth stage of our game). The latter
statement follows from noticing that in the respective area firm 1 will always choose
the minimal PPO level, α, which just ensures learning of the synergy level. A higher
PPO level always reduces the expected joint profits of the acquirer and the target,
and is thus never optimal making the safeharbor constraint always nonbinding. We
summarize that reasoning as follows.

Proposition 5. Suppose that PPOs are regulated according to a safeharbor rule α,
so that a PPO has only to be notified in advance if α > α, in which case the AA
decides on the basis of a (short run) price test. The following cases then emerge.

i) If α < α, then the outcome is the same as under R1 (only direct merger).
ii) If α > α and if α is the equilibrium outcome under R2, then the outcome is

the same as under R2 (no PPO control).
iii) If α > α and if α1 > α is the equilibrium outcome under R2, then two cases

have to be considered: a) If α > α1, the outcome is the same as under R2 (no PPO
control). b) If α < α1, then the safebarbor rule effectively blocks all equilibrium
PPO proposals under R2 which are in the interval (α, α1|s=(1−c)/7), while all PPO
proposals α1 ≤ α are allowed (i.e., the same outcome as in R2 follows).

Part iii) of Proposition 5 shows that a safebarbor rule can deter PPO proposals
which aim at outplaying the AA using a price test (i.e., whenever α1 > α is the
equilibrium outcome inR2). Clearly, if the safeharbor rule is set equal to the minimal
PPO shareholding which ensures synergy learning (i.e., α = α), then all those
proposals are effectively eliminated because all of them would fall under standard
merger control. By reference to a (short run) price test all the notified proposals are
rejected. Of course, to allow for synergy learning in the first place, the safeharbor
rule must not fall short of α (see part ii) of Proposition 5), because otherwise it
would deter any sequential acquisition strategy for the purpose of synergy learning.

3.5 Welfare Implications

We examine the welfare implications of our analysis. Our focus is on consumer
surplus, CS, but we also shortly refer to social welfare (which is the sum of consumer
surplus and producer surplus, PS). Table 3.2 states consumer and producer surplus
for the cases I, P , and M .
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Cases \ Eq. Values Consumer Surplus Producer Surplus
Case I CSI = 9(1−c)2

32 PSI = 3
(

1−c
4

)2

Case P CSP = ((3−α)(1−c))2

2(4−α)2 PSP = (3−α)(1−c)2

(4−α)2

Case M CSM = (2(1−c)+s)2

18 PSM = (1−c+2s)2+(1−c−s)2

9

Table 3.2: Consumer and producer surplus in cases I, P , and M

The expected values of consumer surplus, producer surplus, and social welfare if
a merger (strategy D) is proposed by firm 1 and approved by the AA in stages 1
and 2, respectively, are given by

EΩD := βΩM + (1− β)ΩM(s = 0), with Ω ∈ {CS, PS, SW}.

If a PPO-strategy is chosen by firm 1 (strategy S) and approved by the AA in
the first and second stage of the game, respectively, then the expected values of
consumer surplus, producer surplus, and social welfare are given by

EΩS := βΩM + (1− β)ΩP , with Ω ∈ {CS, PS, SW}.

We first note that the price test is different than the consumer surplus test when
there is uncertainty about the synergy. Take a direct merger proposal in stage 1.
Under a consumer surplus test, the AA accepts the merger if ECSD ≥ CSI , which
gives the condition

s ≥ sD := 1− c
β

(
−2β + 1

4
√
β (64β + 17)

)
.

Comparing sD with the critical synergy level s3 under regime R1, we get

s3 − sD = 1− c
4β

(
8β −

√
β (64β + 17) + 1

)
> 0.

Thus any merger which is approved under a price test is also approvable under a
consumer surplus test, but not otherwise around.

Proposition 6. Any direct merger which is approvable under the price test is also
approvable under a consumer surplus test. As a merger is always strictly profitable
under a price test, a consumer surplus test would allow more mergers to be completed
than the price test. The price test, therefore, blocks profitable mergers which are
consumer surplus increasing.

Proposition 6 already implies that allowing for PPO-induced mergers can be de-
sirable from a consumer surplus point of view because the price test in stage 2 of
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our game is too restrictive and blocks consumer surplus increasing direct mergers.
However, sneaky takeovers are possible under regime R2 which may reduce expected
consumer surplus. Comparing the expected consumer surplus in case of a sequential
takeover with the consumer surplus in case I, we get

ECSS < CSI for all (1− c)/7 < s < min{c, (1− c)/4}.

Thus, with no PPO control at all (R2), there are too many sequential mergers
from a consumer surplus perspective. The forward looking price test deters all
sneaky takeovers, which is a desirable feature from a consumer surplus perspective.38

A comparison of the forward looking price test with the consumer surplus rule
occurs only for synergy levels which induce price decreasing mergers (i.e., s > (1−
c)/4 holds). The expected consumer surplus does not fall with a sequential merger
strategy if

ECSS = βCSM + (1− β)CSP ≥ CSI .

from which we obtain the condition

β > βS := CSI − CSP

CSM − CSP
. (3.14)

Note that βS ∈ (0, 1), because of CSM > CSI > CSP > 0. Comparing βS with the
β∗∗ (see 3.13), we get

β∗∗ > βS

holds always in the considered parameter range (see Appendix for the proof). Again,
the forward looking price test applied to PPO acquisitions is more restrictive than a
test based on expected consumer surplus (which is also forward looking in terms of
foreseeing the subgame perfect equilibrium outcome of a sequential takeover strat-
egy).

Comparing the safeharbor rule with the expected consumer surplus change, the
safeharbor rule should be set at the lowest possible level which just ensures synergy
learning; i.e., α = α should hold from a consumer surplus perspective to deter all
sneaky takeovers. But even fixing the safeharbor rule optimally at α = α invites
too many PPO acquisitions, because from Proposition 2 we know that the takeover
incentive is then driven by firm 1 and 2’s profitability condition; in particular, β ≥ β∗

must hold according to (3.10). In the Appendix, we show that β∗(α) < βS for
s > 0, so that the profitability condition implies too large takeover incentives for the
firms from a consumer surplus perspective. Or, put differently, consumer-decreasing
sequential takeovers under a safeharbor rule are possible even if α = α, so that all
sneaky takeovers cannot occur.

38We show in the Appendix that a sneaky takeover strategy always lowers expected consumer
surplus compared to the pre-merger level.
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Proposition 7. The forward looking price test eliminates all sneaky takeovers which
are also consumer surplus reducing, which is also true under a safeharbor rule with
α = α. If α is the equilibrium outcome in R2, then the forward looking price test
is more restrictive than a (forward looking) consumer surplus test, so that profitable
sequential acquisitions are blocked under the forward looking price test which are
consumer surplus increasing. If, again, α is the equilibrium outcome in R2, then a
safeharbor rule α ≥ α is less restrictive than a (forward looking) consumer surplus
test, so that some sequential acquisitions are taking place under the safeharbor rule
which are consumer surplus decreasing.

Finally, under a social welfare standard firms’ profit changes would also have to
be taken into account. It is easily checked that any concentration increases the
sum of firms’ profits (with and without synergies). It is, therefore, obvious that the
price test (as well as a consumer welfare standard) is more restrictive than a social
welfare test. Thus, from a social welfare perspective allowing for the opportunity
of sequential mergers is even more advisable. In particular, a sneaky takeover can
be social welfare increasing in expected terms. The expected social welfare under a
sequential merger is higher than the pre-merger social welfare level if

ESW S = βSWM + (1− β)SW P ≥ SW I . (3.15)

Substituting the respective values from Table 3.2 into (3.15), setting α = α1, and
evaluating at the lowest (approvable) synergy level possible (s = (1− c)/7; see part
ii) of Proposition 2), we get

β SWM
∣∣∣
s=(1−c)/7

+ (1− β) SW P
∣∣∣
α=α1,s=(1−c)/7

− SW I = 3
1568 (32β − 5) (1− c)2 ,

which is larger than zero for β ≥ 5/32. Thus, even the worst possible sneaky
takeover can be socially desirable.

3.6 Conclusion

We presented a model which takes account of uncertainty about merger synergies.
Uncertainty about the synergy level creates a downside risk for both the merging
parties and consumers. If no synergy is realized after the merger, then the merging
firms and consumers are worse off than before the merger. Acquiring a PPO can
be an effective way to reduce this downside risk if it allows the acquiring firm to
learn the merger synergy in advance. A PPO reduces the resources which have to
be committed and thus also the losses if it turns out that no merger synergies will
be realized. Thus, taking the synergy learning property of PPO acquisitions into
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account, they appear in a better light when compared with the views expressed
in recent competition policy reports (OECD, 2008; OFT, 2010; EC, 2013, 2014).
However, there is still a tradeoff involved with PPOs as they can be used strategically
to reduce the competitive intensity so as to induce the AA to approve a merger
proposal which would not be approvable in the absence of a PPO acquisition. This
can happen because a lower competitive intensity lowers the minimal synergy level
necessary to lower the market price after a merger (sneaky takeover). We have
proposed two regulatory approaches to counter those sneaky takeovers to better filter
out the pro-competitive PPO acquisitions. First, we examined a forward looking
price test which requires evaluating a PPO acquisition by taking account of the
possibility of synergy learning and the potential of realizing possible merger synergies
in the future. A forward looking price test applied to PPO proposals deters all
sneaky takeovers but is still too restrictive from a consumer welfare perspective.

Another problem with the forward looking price test is that it appears to be
both informationally demanding and costly in terms of the administrative burden
because it involves a detailed market analysis as in a merger control case. We have
also investigated a simple safeharbor rule to deal with PPOs which was also proposed
in some of the above mentioned competition policy reports. If that rule is adjusted
properly just above the minimal necessary PPO level which ensures synergy learning,
then virtually all sneaky takeovers are eliminated. However, even if the safeharbor
rule is set optimally in this way, it has the drawback that it allows for too many
PPO acquisitions from a consumer surplus perspective. Thus, neither the forward
looking price test nor the safeharbor rule can perfectly monitor PPO acquisitions
from a consumer welfare perspective, where the former one implies type I and the
latter one implies type II errors.

An advantage of both regulatory approaches R3 and R4 (given the safeharbor
rule is optimally set at α = α) when compared with the benchmark regimes R1 and
R2 is that they ensure that any merger (resulting always from a sequential takeover
strategy) must be price reducing both from an ex ante and an ex post perspective.
This is neither the case under R1 nor under R2. In the former case, any approvable
merger cannot increase the expected price, but the price can be higher ex post if
no synergy is realized. In the latter case, because of sneaky takeovers, the price can
increase both from an ex ante and ex post perspective. In contrast, under regimes
R3 and R4 (with α = α) only sequential takeovers occur and the price cannot
increase in expected terms, while the deterrence of sneaky takeovers ensures that
the price is also always lower ex post.

We finally, discuss some extensions and robustness checks of our model. Increasing
the competitive intensity by considering more than one outsider firm should reinforce
our results because a direct merger then becomes less attractive which increases the
incentive for synergy learning through a PPO acquisition. Another extension is to
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allow for a non-linear demand, where we expect that our results remain qualitatively
valid as long as standard regularity conditions are fulfilled (e.g., log-concave demand
function). Considering other distribution functions of the merger synergy should also
not change our basic insight on the downside risk of a direct merger from both the
firms’ and the consumers’ perspective.
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3.A Appendix

In this Appendix, we derive the equilibrium values stated in Tables 1 and 2. We
also prove the orderings of the critical synergy levels introduced in the analysis of
our model. We also prove claims made in Section 5 in association with Propositions
6 and 7.
Derivation of the equilibrium values stated in Table 3.1. Case I. When
all firms are independent, firm i’s profit is given by (3.1). Independent profit max-
imization gives the symmetric Cournot quantities qI = (1 − c)/4 for the firms. We
then get the equilibrium price level pI = (1 + 3c)/4 and the equilibrium profits
πI = ((1− c)/4)2.

Case P . Suppose firm 1 acquires a PPO of α in firm 2. Then the profit of firm 1 is
given by πI1 = (1−Q−c)(q1+αq2), and the profit of firm 2 by πI2 = (1−α)(1−Q−c)q2.
Firm 3’s profit is the same as before. The first-order conditions of firms 2 and 3 do
not change when compared with the case of independent firms, but the first-order
condition of firm 1 is now different. Solving all three first-order conditions, we get
the following equilibrium quantities qP1 = [(1 − α)(1 − c)]/(4 − α) and qP2 = qP3 =
(1 − c)/(4 − α) =: qP . The equilibrium price is pP = [1 + (3 − α)c]/(4 − α) and
firms’ equilibrium profits are given by πP1 =

(
qP
)2

, πP2 = (1 − α)
(
qP
)2

, and πP3 =(
qP
)2

. Note also that the joint profit of firms 1 and 2 is given by πP1 + πP2 =(
qP
)2

(2− α) = ((1− c)/(4− α))2 (2− α). We notice, that the joint profit of firms
1 and 2 is lower with a PPO when compared with the sum of their profits before
the merger. Moreover, a larger PPO reduces the joint profit ∂(πP1 + πP2 )/∂α =
[α(1− c)2]/[(α− 4)3] < 0.

Case M . In case of a takeover of firm 2 by firm 1 synergies s (which can be
zero) are realized and the profit of firm 1 is given by π1 = (1 − Q − (c − s))q1,
while the outsider firm’s profit function remains the same as in the independent
firms case. Calculating the duopoly equilibrium we get the equilibrium quantities
qM1 = (1−c+2s)/3 and qM3 = (1−c−s)/3. Note that we assumed s < 1−c, so that
qM3 > 0 holds always. The equilibrium price is then given by pM = (1 + 2c − s)/3,
while the merged firm realizes equilibrium profits πM1 = (1− c+ 2s)2 /9 and the
outsider firm gets πM3 = (1− c− s)2/9.
Derivation of the equilibrium values stated in Table 3.2. We use the equi-
librium values stated in Table 3.1 to derive the values of consumer and producer
surplus as well as social welfare under the three cases I, P , and M .
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Case I. From Table 3.1, we get

PS =
∑
i

πI
i = 3πI = 3

(1− c
4

)2
.

Consumer surplus is given by CSI = (1− pI)2/2 (pI is stated in Table 3.1) and we
get

CSI = 9(1− c)2

32 ,

so that social welfare SW = ∑
i π

I
i + CSI becomes

SW I = 15(1− c)2

32 .

Case P . We get for producer surplus

PSP =
∑
i

πPi = (3− α)(1− c)2

(4− α)2 .

Consumer surplus is given by CSP = (1− pP )2/2 and we get

CSP = ((3− α)(1− c))2

2(4− α)2 ,

so that social welfare SW P = PSP + CSP becomes

SW P = (1− c)2 (15− 8α + α2)
2 (4− α)2 .

Case M . Producer surplus is

PSM = πM1 + πM3 = (1− c+ 2s)2 + (1− c− s)2

9 .

Consumer surplus is given by CSM = (1− pM)2/2 and we get

CSM = (2(1− c) + s)2

18 ,

so that social welfare SWM = PSM + CSM becomes

SWM = (1− c+ 2s)2 + (1− c− s)2

9 + (2(1− c) + s)2

18 .
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Expected consumer surplus under a sequential merger (Prop. 6 and 7).
In part i), we first show that expected (equilibrium) consumer surplus under a
sequential takeover ECSS is always smaller than CSI if a sneaky takeover occurs
(see part ii) of Proposition 2). In part ii), we show that the forward looking price
test is more restrictive than a consumer surplus test in case of sequential takeovers.
Finally, in part iii) we show that an evaluation of a PPO based on a (forward
looking) consumer surplus test is more restrictive than the profitability condition
for a sequential takeover strategy under R2 evaluated at α = α (i.e., when the price
in case of a merger is lower than the pre-merger market price).
Part i) We show that expected consumer surplus in case of a sneaky takeover is
always lower than consumer surplus in case I. From Proposition 2 part ii) we know
that the lowest possible PPO level in case of a sneaky takeover is given by α = α1.
We then get

CSI − ECSS(α = α1) = 17(1− c)2 − 16s(4(1− c) + s)
288 .

This difference is decreasing in s. Evaluating it at the maximal possible values of
s < min{c, (1− c)/4}, we get that CSI − ECSS(α = α1) > 0 is always true.
Part ii) We show that β∗∗ > βS holds always for s > (1 − c)/4. We substitute the
values of CSI , CSP , and CSM from Table 2 into (3.14) and comparing that value
with (3.13) we get

β∗∗ − βS = − 3
16

(1− c)(4− α)α(1− c− 4s)
τ

, with (3.16)

τ : = −5c2α2 + 22c2α− 17c2 − 4csα2 + 32csα− 64cs+ 10cα2 − 44cα
+34c+ s2α2 − 8s2α + 16s2 + 4sα2 − 32sα + 64s− 5α2 + 22α− 17.

The numerator of the second fraction on the right-hand side of (3.16) is always
negative because (1 − c − 4s) < 0 for s > (1 − c)/4. The difference ,(β∗∗ − βS),
is therefore, positive if τ > 0. We get ∂τ/∂s = 2 (4− α)2 (2(1− c) + s) > 0.
Evaluating τ at the lowest possible value s = (1− c)/4, we get τ(s = (1− c)/4)) =
− 9

16α (7α− 24) (1− c)2 > 0 for all α. Thus, β∗∗ > βS holds.
Part iii) We show that β∗(α) < βS holds always. This inequality holds if the
numerator of β∗(α) is smaller than the numerator of βS and if the denominator
of β∗(α) is larger than the denominator of βS. The former comparison gives the
difference

2πI − (πP1 + πP2 )−
[
CSI − CSP

]
= 1

32
α (11α− 24) (1− c)2

(α− 4)2 < 0,
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which is obviously strictly negative for α < 24/11. The latter comparison gives the
difference

πM1 − (πP1 + πP2 )−
[
CSM − CSP

]
= λ

18 (α− 4)2 , (3.17)

with

λ : = 7c2α2 − 20c2α + 13c2 − 4csα2 + 32csα− 64cs− 14cα2

+40cα− 26c+ 7s2α2 − 56s2α + 112s2 + 4sα2 − 32sα + 64s+ 7α2 − 20α + 13.

Differentiating λ successively with respect to α, we get

∂λ

∂α
= 40c− 32s+ 14α− 28cα + 8sα + 14c2α + 14s2α (3.18)

+32cs− 20c2 − 56s2 − 8csα− 20,
∂2λ

∂α2 = 14c2 − 8cs− 28c+ 14s2 + 8s+ 14. (3.19)

Inspecting the right-hand side of (3.19), we see that this expression is decreasing in c.
Evaluating accordingly at the largest possible value of c, we get ∂2λ

∂α2

∣∣∣
c=1

= 14s2 > 0
for s > 0, so that ∂2λ

∂α2 > 0 holds always for s > 0. Evaluating next the right-hand
side of (3.18) at α = 1, we get

∂λ

∂α

∣∣∣∣∣
α=1

= 40c− 32s+ 14− 28c+ 8s+ 14c2 + 14s2 + 32cs− 20c2 − 56s2 − 8cs− 20,

which is increasing in c. We then get ∂λ
∂α

∣∣∣
α=1,c=1

= −42s2, so that ∂λ
∂α

< 0 holds
always if s > 0. Evaluating finally λ at α = 1, we get

λ(α = 1) = 9s(4(1− c) + 7s) > 0,

so that (3.17) is strictly positive if s > 0. Taking together, we have shown that
β∗(α) < βS holds always for s > 0.
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Chapter 4

Homing Behavior and Platform Pric-
ing Strategies
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4.1 Introduction

Platforms, nowadays have both single-homing and multi-homing agents who de-
velop content on a platform. For instance, two competing platforms such as Apple’s
App Store and Google’s Playstore, have applications that are exclusive to one plat-
form as well as applications that are common on both platforms. One can notice
similar trends in music streaming as well as on gaming platforms. This decision
to single-home by content developers could stem from their strong preferences to
develop on a particular platform arising from either technical difficulties or contrac-
tual terms that offer monetary or non-monetary benefits in exchange for exclusivity.
Technical difficulties could be a result of different programming languages as well
as other platform idiosyncratic requirements like a lack of home button on the iOS
platform that creates the necessity for iOS developers to create on-screen buttons.1

On the other hand, content developers like Facebook, Google, EA games etc, are
present on both the platforms and prefer access to a larger pool of consumers. This
homing behavior could arise due to lower development costs due to synergies as well
as the ability to access a larger pool of consumers. Other additional benefits could
include payoffs that are independent from being at a platform. This could comprise
positive externalities in other independent markets due to overlap of consumers
across these markets. For example, Microsoft offers the full suite of MS Office tools
for free on both Android and iOS ecosystem so as to nudge consumers towards the
windows ecosystem in the personal computing market.2 We call these benefits as
“independent payoffs”, large independent payoffs suggest greater tendency to multi-
home among the pool of content providers.

In this article, we look at how this market structure influences platform profits
under two pricing regimes, namely, discriminatory pricing and non-discriminatory
pricing. These pricing regimes are present in different platform markets; for example,
in gaming platforms we find that discriminatory pricing regime is common, while
pricing in app stores is less transparent.3 The precise terms of a contract between
app developers and content providers such as Apple and Google are confidential.
While information which is publicly provided on the App store website suggests
uniform pricing, exclusivity of an app is an important factor when deciding on

1Another example of content provider preference for a platform is the programming languages
needed to develop an app. Android requires a C/C++ based Integrated Development Environment
(IDE) called Android Studio, while iOS developers require a Java based IDE called Xcode which
can be used only on Apples’ macs.

2http://www.techrepublic.com/article/3-reasons-microsoft-made-office-free-for-iphone-and-
android/

3For example, Wired magazine published an article on how Sony was offering seed funding,
developer kits to Indie game developers on its gaming platform. In some cases, this funding was
in return for either limited exclusivity or full exclusivity.
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offering promotional assistance and recommendations by their app store editorial
team.4

A discriminatory pricing regime is relevant if there is no possibility of arbitrage
between the two types of agents. Fortunately, public observability of homing be-
havior is a realistic assumption for most platforms that we focus on like the online
streaming services, mobile operating systems and the gaming market. This is justi-
fied as the costs of verifying the deviation from contract terms for exclusive content
on a competing platform are negligible.5 It is important to note that we abstract
away from cloning and piracy of content on competing platforms.

We consider a model with two competing platforms. Consumers are single-homing
while content providers can multi-home or single-home. Platforms are horizontally
differentiated á la Hotelling for agents on both sides. Content providers endoge-
nously sort themselves into multi-homers and single-homers. This endogenous hom-
ing behavior is a consequence of horizontal differentiation of the platforms. A larger
independent payoff obtained by content providers on a platform results in a greater
proportion of multi-homing and a lower share of single-homing content providers.
We consider two pricing regimes, a benchmark non-discriminatory pricing regime
and a discriminatory pricing regime contingent on homing behavior.

In our model, we have demonstrated a new channel through which competition be-
tween platforms could be viewed. The independent payoff has an impact on platform
profits as well as platform affiliation decisions made by content providers. A rise in
independent payoffs results in an increase of the share of multi-homing as well as the
total number of content providers on a platform. In the non-discriminatory case, the
price charged to content providers rise with a rise in these payoffs, while consumer
price falls in the non-discriminatory regime. A rise in profits due to higher rev-
enue from content providers outweighs the fall in profits from lower consumer price.
On the other hand, in the discriminatory regime, price to single-homing content
providers and consumers do not vary with a change in independent payoffs, while
multi-homing price along with total number of content providers rise with indepen-
dent payoffs. This demonstrates that profits under the non-discriminatory regime
are more sensitive to a change in the independent payoffs than the discriminatory
regime. As a result, when these payoffs are high (low) enough, discriminatory regime
is less (more) profitable than a non-discriminatory pricing regime.

Secondly, a discriminatory regime in comparison to the non-discriminatory regime
is consumer surplus and welfare enhancing when independent payoffs are low enough.
In the discriminatory regime, total number of content providers are higher along with
the consumer price being lower than the non-discriminatory regime when indepen-

4https://www.wsj.com/articles/SB10001424052702304626304579510020273541060
5Sony could always verify the presence of a deviating content provider.
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dent payoffs are low enough. As a result, we obtain higher consumer surplus in the
discriminatory pricing regime than in non-discriminatory regime for independent
payoffs being low enough. Welfare in our setting is the sum of consumer surplus,
content provider surplus and platform profits. For low independent payoffs the sum
of consumer surplus and platform profits is higher in the discriminatory regime than
the non-discriminatory regime, while content provider surplus is lower in the discrim-
inatory regime. The positive effect on welfare due to higher consumer surplus and
platform profits outweighs the negative effect due to lower content provider surplus
in the discriminatory regime in comparison to the non-discriminatory regime.

In the extensions, we first look at the long term equilibrium if the pricing regimes
were chosen simultaneously by the platforms. We find that the discriminatory pric-
ing regime will be chosen by both the content providers. This pricing regime game
resembles a prisoner’s dilemma for independent payoffs being large enough. We then
look at collusion on non-discriminatory pricing regimes to correct for the prisoner’s
dilemma and improve welfare. We employ grim trigger strategies and find that col-
lusion is harder with an increase in independent payoffs and cross network benefits.
Secondly, we look at the case where consumers obtain different marginal utility from
single-homing content than multi-homing content on a platform. Thirdly, we look
at the case when multi-homing and single-homing content providers obtain differ-
ent independent payoffs. Finally, we focus on the case where multi-homers have
economies of scale. We find that our main result that with large enough indepen-
dent payoffs, non-discriminatory pricing regime result in higher platform profits is
robust to all these variations.

The remainder of this paper is organized as follows. In section 2, we provide
the literature review and compare my results to those known in the literature. In
section 3, we present the basic model. In section 4, we provide the analysis for the
two pricing regimes. In section 5, we discuss some extensions. Finally, we conclude
in section 6.

4.2 Related Literature

Seminal contributions to the topic of two sided markets are Rochet and Tirole
(2003) and Armstrong (2006). In Rochet and Tirole (2003), platforms levy per-
transaction charges with no fixed subscription fee. The two agents, consumers and
retailers, are present on either sides of the platforms. Though retailers can ex-ante
choose whether to multi-home or single-home, in equilibrium they are all multi-
homers. They show that the share of total transaction charge borne by the either
sides depends on how closely consumers view the two platforms as substitutes. Arm-
strong (2006), considers competition in two sided markets in different market settings



4.2. RELATED LITERATURE 85

like multi-homing on both sides, competitive bottleneck models etc. This paper as-
sumes content providers can either multi-home or single-home. Though platform
choice is endogenous, homing choice (multi-homing or single-homing) is not. In our
model, we allow for endogenous homing decision among content providers i.e. con-
tent providers can either be multi-homers or single-homers. Then we look at impact
of price discrimination in such a setting.

Another strand of literature, we contribute to, is spatial competition among firms
and price discrimination. Thisse and Vives (1988) look at two pricing regimes dis-
criminatory and non-discriminatory within a Hotelling framework. They find that
price discrimination will be chosen when the pricing policy is a simultaneous choice.
They further find that consumer prices are lower under price discrimination. While
they look at the impact of first degree price discrimination, we focus on homing
behavior based price discrimination in a two-sided setting. We confirm their result
that a discriminatory pricing regime will be the long term equilibrium in a two-
sided setting with spatial competition. We obtain the prisoner’s dilemma in pricing
regime decision stage as in their model when the independent payoff is sufficient
large. Liu and Serfes (2013) further look at first degree price discrimination among
the different types of agents within a group. They find that price discrimination
results in softening of competition in a two sided market setting when the marginal
costs are low relative to network externalities. We obtain similar results and find
that competition is lowered when independent payoff of content providers is low
enough.

Another paper very close to our work is Belleflame and Peitz (2010). Similar to
our paper, they take the decision for multi-homing and single-homing as endogenous.
They focus on the impact of for profit and not for profit intermediation on the seller
investment incentive. In contrast, we focus on the impact of price discrimination on
competition in a two-sided market setting.

Choi (2010) looks at the impact of tying in the presence of exclusive content
and common content. The presence of these two types of content providers are
exogenously assumed in their model while consumers endogenously decide to multi-
home or single-home. Our model focuses on endogenous determination of content
provider homing behavior in presence of uniform and discriminatory pricing regimes.

Thomes (2015) shows that platform independent payoff through investment in in-
house apps lead to higher consumer surplus and welfare. While he focuses on adding
content, we look at the independent payoff of an agent from being on a platform in
the two pricing regimes (discriminatory and non-discriminatory regime). We find
that when the platform independent payoff is high non-discriminatory regime results
in higher platform profits.
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In two-sided markets there is an issue of coordination between agents i.e. platform
demand on one side depends on expectations about agent participation on the other
side. Suleymanova and Wey (2012) look at how different belief structures (strong,
weak or mixed expectations) impact competition in the presence of network effects.
They find that strong expectation of agents results in lesser competition. Our paper,
utilizes what they term as weak expectations (Nash equilibrium) in the presence of
indirect network effects of two-sided markets.

4.3 The Model

We consider a two-sided-market model framework along the lines of Belleflame
and Peitz (2010) and Armstrong (2006). There exist two sides of the market, the
consumer side and the content provider side. Each side of the market has unit mass.
Our benchmark model is a competitive bottleneck model with two platforms. Con-
sumers only single-home while content providers either single-home or multi-home.
This market structure is very common in the mobile industry or music streaming in-
dustry. Consumers typically use only one mobile phone (and operating system such
as Android/Google or iOS/Apple) or subscribe to a single music streaming service
(e.g., Spotify or Apple Music). At the same time the platform provides access to
common and exclusive content. The latter mirrors the fact that content providers
both single-home and multi-home.

On the other hand, content providers may also be differentiated in their costs for
development of content for a platform. For technical reasons some platform may
be preferred by some developers. For example, Google’s android platform is more
fragmented making it difficult to develop games for it. While iOS is considerably
less fragmented but has other issues that create difficulties for some developers.
The lack of a back button in iOS forces app developers to introduce it in the user
interface and hence making it costlier for some of them to create content for iOS.
As a result, some content providers have a strong preference to develop an app for a
certain platform, while others do not have such preferences, and therefore, develop
apps for both platforms. Developing apps for both platforms allows them to access a
larger customer base. We use a Hotelling set-up to model these homing preferences
of the content providers.

There exist two competing platforms, i ∈ {1, 2}, which act as intermediaries
through which consumers interact with content providers. A platform i sets a price,
pi, to consumers for access to its content.6 Vis-à-vis content providers we consider
two pricing regimes D and ND utilized by platforms, where D is the discriminatory

6This can be understood as buying a gaming console or an Iphone.
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pricing regime and ND stands for the non-discriminatory pricing regime. Under
regime D the platform can charge different prices from a content provider depending
on whether it single-homes or multi-homes. Under regime ND the platform sets a
uniform price to all content providers. Let the price offered to content providers in
the non-discriminatory case be denoted as li resulting in platforms charging a pair of
prices (pi, li). In the discriminatory regime, content providers are charged different
prices according to their homing behavior. Let lSi be the price for single-homing
content providers and lMi the price for multi-homing content providers. Thus, under
regime D, a platform charges three prices {pi, lSi , lMi }. Firstly, we examine the regime
where platforms charge non-discriminatory prices and then compare it to the case
where platforms charge discriminatory prices contingent on homing behavior.

From the consumer perspective, platforms are differentiated. To account for plat-
form differentiation, we consider a Hotelling set-up of horizontal product differentia-
tion as in Anderson and Coate (2005), Armstrong (2006), Rasch and Wenzel (2013)
and Reisinger (2014). Consumers are uniformly distributed on the unit interval.
Thus every consumer has an address x with x ∈ [0, 1]. Platforms are located on
the opposite ends of the unit interval, with platform 1 at x1 = 0 and platform 2 at
x2 = 1. A consumer incurs linear “transportation” costs proportional to the distance
from his preferred platform. A consumer located at x who buys access to platform
1 (2) located at 0 (1) at a price p1 (p2) gets the following utility

ui = µ+ θni − pi − tC · |x− xi| > 0, for i = 1, 2, (4.1)

where tC is the constant transportation cost parameter. Consumers derive a “stand-
alone” utility of µ > 0 from accessing content (and other services) on a platform.
The term θni stands for the utility consumers get from getting access to ni content
providers on platform i.7 Each additional content provider at a platform raises
consumer utility by θ > 0.

Content providers are uniformly distributed on a Hotelling line of unit length.
This modeling choice is made to take into account that content providers may have
a strong preference towards a platform and be single-homers or they may prefer to
port content on both platforms and be multi-homers. Content providers obtain a
marginal benefit φ for an additional consumer at a given platform i and incur a
transportation cost of affiliating with a platform. They choose an optimal strategy
among multi-homing and single-homing given their location y. A content provider’s
payoff from affiliating with only platform i under the non-discriminatory pricing
regime is given by

Ui = k + φmi − li − tS · |yi − y|, (4.2)
7An implicit assumption in our set-up is that each consumer which joins a platform i interacts

with all the content providers on that platform. As in Reisinger (2014), consumers are homogeneous
in their trading behavior and demand all the content offered at a platform.
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with y1 = 0 and y2 = 1 being the address of platform 1 and platform 2 respectively.
We denote k as the independent payoff from affiliating to a platform and mi is
the total mass of consumers at platform i.8 We assume that platforms have a fixed
benefit as well as a linear benefit from joining a platform. The term φmi is the benefit
a content provider gets from having access to mi consumers on platform i.9 The
payoff of a content provider affiliating with both platforms under non-discriminatory
prices is given by10

UM = 2k + φ− l1 − l2 − tS. (4.3)

Note that multi-homers’ payoff is simply the sum of single-homing content providers.11

Under discriminatory prices, the payoff of a single-homer is given by

Ui = k + φ ·mi − lSi − tS · |yi − y|, (4.4)

correspondingly, the payoff of a multi-homer is given by

UM = 2k + φ− lM1 − lM2 − tS. (4.5)

Further, we assume that both market sides are symmetric with regard to the trans-
portation cost parameters (with tC = tS) and the (indirect) network effect param-
eters (with θ = φ). This symmetry assumption reduces the number of cases and
allows to derive clear-cut results in our model. We ensure that second order condi-
tions are satisfied by assuming tS > φ. We assume that participation is sufficiently
attractive so that all agents on both sides participate in the market. We also invoke
the following assumption, which ensures that both single-homing and multi-homing
content providers coexist in equilibrium.

Assumption 1. 2tS − φ > k > tS − φ.

According to assumption 1, the independent value k from affiliating with a plat-
form should neither be too low not too high. If it is too low, then there exist only
single-homers while in the opposite case there would be only multi-homers. Note

8k can be thought of the benefits consumers get from accessing a platform. For example, by
entering a platform creates a doorway for developers to expand their product into more diverse
markets. Apple for instance allows some mobile telephony apps to be used in their mac products.
This provides them with a bigger market access than just the app platform. This fixed term
encompasses all the fixed benefits from joining a platform.

9Consumers may buy the content directly or content providers get revenues through advertise-
ments placed in their content. Another source of revenue comes from generating personal consumer
data and selling it to data collection firms/advertisers or interested firms.

10We assume that the market is fully covered; see below.
11This is of course a simplifying assumption. Note, however, that all the results below remain

qualitatively valid if we assume UM = U1 + U2 − ρ, where ρ can be positive or negative.
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also that a higher value of k implies a higher share of multi-homing content providers
(given that Assumption 1 holds).

Given the pricing regime which is either D or ND, we analyze the following
two-stage game: In the first stage, platforms simultaneously choose the prices they
charge content providers and consumers for affiliating with their platform. In the
second stage, content providers sort themselves into single-homers and multi-homers
and consumers decide simultaneously which platform to join.

4.4 Analysis

We first analyze the non-discriminatory case and then the discriminatory case.
In the next step we compare the results and derive welfare results with regard to
consumer and social welfare.

4.4.1 Non-Discriminatory Pricing Regime

The prices charged by platform i are given as {pi, li}. Using (4.1), we can find
the indifferent consumer x̃, which implies the consumer demand m1 for access to
platform 1 as

m1 := x̃ = 1
2 + p2 − p1 + θ(n1 − n2)

2tS
. (4.6)

The demand at platform 1 depends on the difference in consumer prices on the two
platforms and on the difference in the total number of content providers on the two
platforms. It is noteworthy that this difference matters and not the total number
of content providers on a single platform. If content providers are allowed to multi-
home as well as single-home then this difference is essentially between the number
of single-homing content providers on each platform. Accordingly, if all content
providers are multi-homers, then this difference would cancel out. Put differently,
single-homing content providers are the driving force for consumer demand, while
multi-homers have no impact in this regard. From (4.6) we obtain consumer demand
for access to platform 2 as

m2 := 1− x̃. (4.7)

Content providers can multi-home or single-home. Multi-homers are present only
if the payoff from multi-homing is larger than from single-homing. Using (4.2) and
(4.3) this is the case if the following two conditions hold:

UM ≥ U1 =⇒ y ≥ y∗1 = −k + l2 + tS − φm2

tS
,
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Figure 4.1: Distribution of content providers

and
UM ≥ U2 =⇒ y ≤ y∗2 = k − l1 + φm1

tS
.

This results in total content provider demand at platform 1 and 2 as

n1 = y∗2 = k − l1 + φm1

tS
, and n2 = 1− y∗1 = k − l2 + φm2

tS
. (4.8)

Note that Assumption 1 will ensure that in equilibrium 0 < y1 < y2 < 1 holds.
Figure 1 shows a possible constellation how content providers may select into single-
homers and multi-homers. There are three intervals with different types of agents.
The interval on the right consists of single-homing content providers on platform
1, the interval in the middle is the area of multi-homing content providers and the
interval on the left side gives the single-homing content providers on platform 2.
This suggests that multi-homers are the ones that do not have strong preferences
for either platforms and therefore prefer to have access to a larger population of
consumers. The total number of content providers on a platform includes both the
multi-homers as well as the single-homers. The total number of content providers on
a platform is falling in the price charged to them and rising in the network benefit.
Interestingly, it is independent of the price of the other platform.

We solve simultaneously (4.6), (4.7) and (4.8) to get the demands on the two
market sides in terms of prices only. We obtain

mi = 1
2 + tS(pj − pi)− φ(li − lj)

2(tS − φ)(tS + φ) and (4.9)

ni = k

tS
+ 2(−li)t2S + tS(pj − pi + tS)φ+ (li + lj)φ2 − φ3

2tS(tS − φ)(tS + φ) , for i = 1, 2. (4.10)

Equations (4.9)-(4.10) describe consumers’ and developers’ decision to join a plat-
form for given prices. Note that content provider as well as the consumer demands
decrease in prices charged by a platform (pi, li) but increase in the rival platform’s
prices (pj, lj). The total number of content providers on platform i falls in the prices
charged to agents on either side. This hinges on the positive externality exerted by
the two sides on each other.

Platforms choose prices on both sides of the market to maximize total profits
given as

max
li,pi

ΠND
i = pimi + lini, for i ∈ 1, 2. (4.11)
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Solving the first order conditions for a symmetric equilibrium, we get the following
price relations

pi =pj = tS −
φ(li + φ)

tS
and (4.12)

li =lj = −pitSφ+ (2k + φ) (t2S − φ2)
4t2S − 3φ2 , for i = 1, 2. (4.13)

One can notice that consumer price is falling in the cross network externality as well
as in the price charged to content providers. The first effect is due to the feedback ef-
fect of two-sided markets with positive externalities. The fall in consumer prices due
to a rise in prices to the content providers is due to prices being substitutes. A rise
in price on content providers’ side has to be compensated with greater cross-network
benefit through a larger consumer base and hence a fall in prices on the consumers’
side. The content provider prices also follow similar characteristics. They fall with
a rise in consumer prices. Solving equations (4.12) and (4.13) simultaneously, we
get the equilibrium prices as stated in the following lemma.

Lemma 4.1. In the non-discriminatory pricing regime, prices and platform profits
are l∗ = k

2 , p∗ = tS− φ(k+2φ)
2tS and ΠND,∗ = tS

2 + k2−2φ2

4tS respectively. The total number
of consumers and content providers on platform i = 1, 2 are the same and given by
m∗i = 1

2 and n∗i = (k+φ)
2tS , respectively.

From Lemma (1) is follows that the number of single-homers and multi-homers
on a platform are given by nS,∗i = 2tS − φ− k

2tS
and nM,∗

i = k − tS + φ

tS
, respectively.

Intuitively, we can see that the number of single (multi)-homers fall (rise) in k.
We describe a rise in k as a rise in share of multi-homing content providers. The
price to the content providers rise as the number of multi-homers rise through an
increase in independent payoff and do not change in the cross network benefit.
A higher content provider independent payoff increases the share of multi-homers
on a platform. Due to higher total content provider demand as well as relatively
greater multi-homing demand the retailer has higher market power on the content
providers’ side. A relatively larger share of multi-homing content providers through
independent payoff implies lower number of single-homers, this suggests that there
is competition for a lesser proportion of content providers. So, prices can be raised
to increase profits. On the consumer’s side, platforms charge the hotelling price less
a term that is function of the cross network externality and the platform affiliation
benefit. It is interesting to note that consumer prices fall with a rise in multi-
homing resulting from a rise in content provider independent payoff. This result is
in contrast with the prices charged to content providers. The reason behind this
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is due to the difference in homing behavior of the two types of agents. A fall in k

results in lesser number of multi-homers and a relatively larger number of single-
homers. This allows platforms to charge higher prices to consumers. A larger base
of single-homers on one side allows platforms to reduce competition on consumers’
side and hence increase prices to consumers due to exclusivity of content.

The total number of content providers rise in both k and φ and fall in the trans-
portation costs. A rise in k results in two things, a rise in multi-homers as well as
a fall in single-homers and a rise in prices for content providers. It is interesting
though that a rise in content provider price still leads to an increase in total number
of content providers. The reason behind it is that the increase in value from a rise
in k outweighs the price effect due to a rise in k.

Platform profits are falling in the cross network benefits and rising as multi-homers
rise due to a rise in content provider independent payoff. We know that a rise in k

reduces consumers prices and increases content provider prices. A fall in profit from
the reduction in consumer prices is outweighed by the rise in profits from the content
providers. In particular, fall in profits from the reduction in prices to consumer is
given by

φ

4tS
,

and the rise in profit from increased price to content providers as well as a higher
total number of content providers is given by

2k + φ

4tS
.

We can clearly see the rise in profits from content providers with an increase in k is
larger than the fall in profits on the consumer side. Even though consumer prices fall
a rise in content provider independent payoff allows subsidization of consumers as
well as a rise in platform profits. In the next section, we look at the discriminatory
pricing regime.

4.4.2 Discriminatory Pricing Regime

We now turn to the discriminatory pricing regime. Platforms charge discrimi-
natory prices contingent on homing behavior. It has been a trend that platforms
provide different incentive schemes to content providers in exchange for exclusivity.
For example, Apple had an understanding with some of the app developers to pro-
vide free marketing on the app-store in exchange for exclusivity on their platforms.12

12http://appleinsider.com/articles/14/04/21/apple-and-google-bring-fight-for-exclusive-games-
to-mobile
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Marketing as well as visibility is a big factor for content-providers on mobile plat-
forms in their homing decision. Another example is the video game industry, where
independent (“indie”) game developers are provided with free marketing as well as
material support like software plus equipment.13

Let lMi be the price charged to multi-homers and lSi be the price charged to single-
homers. We know that multi-homing occurs when utility from multi-homing is larger
than from single-homing

UM > US
1 =⇒ y > y∗1 = −k + lM1 − lS1 + lM2 + tS − φm2

tS
and

UM > US
2 =⇒ y < y∗2 = k − lM1 − lM2 + lS2 +m1φ

tS
.

As before the total number of content providers on a platform is composed of both
single-homers and multi-homers. The total number of content providers, single-
homers and multi-homers respectively on platform i ∈ {1, 2} are given by

n1 = y∗2, n2 = 1− y∗1, nM = y∗2 − y∗1, and nSi = ni − nM . (4.14)

Consumer demands are given by (1) and (2). We solve these demands simultaneously
to express them in terms of prices,

ni =
(2(k − lMi − lMj + lSj ) + φ)(t2S − φ2)− φ((pi − pj)tS + φ(lSi − lSj ))

2tS(t2S − φ2) ,

mi =
tS(−pi + pj + tS)− φ(lSi − lSj + φ)

2t2S − 2φ2 ,

nM =
2k − 2lMi + lSi − 2lMj + lSj − tS + φ

tS
,

nSi = ni − nM .

We substitute these demands into the profit expression of platform i, the platform
maximizes

max
lSi ,l

M
i ,pi

ΠD
i = pimi + lSi n

S
i + lMi n

M ,

13https://www.wired.com/2013/04/sony-indies/
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for i ∈ {1, 2}. Solving the first-order conditions under a symmetric equilibrium
results in the following price relations

pi = t2S − φ(lSi + φ)
tS

and lMi = (2k + 3lSi − tS + φ)
6 , (4.15)

lSi =
2(t2S − φ2)(−k + 3lMi + tS − φ

2 )− tSpiφ
4t2S − 3φ2 . (4.16)

Consumer price is falling in the price charged to single-homers and is independent
of the price charged to multi-homers. This again demonstrates the positive effect
single-homers have on consumer demand on a platform. While consumer prices and
single-homing prices are substitutes, it is interesting to note that single-homing price
and multi-homing price are complements. A rise in multi-homing price results in
higher single-homing price and vice versa. Discriminatory prices help us clearly view
which agents impact consumer demands on a platform. Solving the price relations
in equations (4.15)-(4.16) simultaneously results in the following equilibrium prices
as described in the lemma below.

Lemma 4.2. In the discriminatory pricing regime, prices and platform profits are
lS,∗ = p∗ = tS −φ, lM,∗ = (k+tS−φ)

3 and ΠD,∗ = 4k2−4ktS+19t2S+4(k−5tS)φ+φ2

18tS respectively.
The total number of consumers, multi-homing content providers and single-homing
content providers on platform i are m∗i = 1

2 , nM,∗
i = 2k−tS+φ

3tS , nS,∗i = 4tS−2k−φ
6tS

respectively.

The total number of content providers on a platform is given as n∗i = nM,∗
i +nS,∗i =

2(k+tS)+φ
6tS . Consumer prices and the single-homing content provider price are qualita-

tively similar as in Armstrong (2006) and in Belleflame and Peitz (2010). Specifically,
without network effects these prices would be as in the standard hotelling model.
In the presence of network effects, they are discounted by the cross network benefits
each side obtains. The price charged to the multi-homing content providers is larger
(smaller) than those for single-homers when k > (<)2(tS − φ). With k being large
enough multi-homing price is larger than single-homing price because multi-homing
agents obtain double the independent payoff from joining a platform and this could
be extracted through higher prices. Single-homing price falls in the marginal net-
work benefit on a platform and is independent of k. Single-homing content providers
as well as consumers are charged the same price. When k is small, multi-homing
price is low while single-homing price remains unchanged. This results in lS,∗ being
higher than the prices charged to multi-homers. A small k implies shopping costs
are relatively high, single-homing content providers being closer to their preferred
platform are less elastic. A higher price can be charged to them to extract their
surplus and is independent of k. When k increases, single-homers become more
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elastic as transportation cost is low relative to k and may want to multi-home. The
additional benefit from multi-homing increases and transforms the marginal single-
homers into multi-homers. Price are increased for the multi-homers to discourage
single-homers becoming multi-homers.

The share of multi-homers rise in the independent payoff and cross network ben-
efit. While the share of single-homers falls and is transformed into multi-homers
with a rise in content provider independent payoff as well as cross-network benefit.
The fall in number of single-homers in φ is interesting. The intuition behind this
is that a rise in φ makes the presence of a larger base of consumers lucrative for
content providers. Since single-homing of consumers allows access of consumers on
only one platform, a rise in marginal cross network benefit encourages single-homers
to multi-home. Surprisingly, total number of content providers rise in all the pa-
rameters discussed above. Even though single homers are falling in k, total number
of content providers rises. Again, we find that the price effect is outweighed by the
increase in value due to an increase in k. Profit of platform i is given as

ΠD,∗ = 4k2 − 4ktS + 19t2S + 4(k − 5tS)φ+ φ2

18tS
.

Platform profits rise in the transportation costs, content provider independent pay
off and fall in cross-network. This is a standard result in two-sided markets. The
rise in platform profits occurs due to extraction of higher independent payoff from
the content providers or lowering of price elasticity of agents due to increase in
transportation costs.The fall in profits is due to increased competitive pressures from
higher cross-network benefits. We compare the profits in the two pricing regimes.
Taking the difference in platform profits between the discriminatory regime and
non-discriminatory regime

ΠD,∗ − ΠND,∗ = −(k + 10(tS − φ))(k − 2tS + 2φ)
36tS

.

Proposition 4.1. When k < (>)2(tS − φ), platform profits in the discriminatory
pricing regime is higher (lower) than in the non-discriminatory pricing regime.

We know profits in both the regimes are rising in k. Platform profits in the dis-
criminatory pricing regime are higher than in the non-discriminatory pricing regimes
when k < 2(tS − φ). This suggests that non-discriminatory regime profits are more
sensitive to a change in k. This is because a rise or fall in k affects both sides of the
market in the non-discriminatory pricing regime, while in the discriminatory pric-
ing regime it affects only the content provider side. In the discriminatory pricing
regime, a fall in k results in lower multi-homing prices while single homing as well as
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consumer prices remain unchanged. While in the non-discriminatory regime, price
incident on both types of content providers fall while consumer prices are rising.
When k is relatively small, the total number of content providers on a platform are
higher in the discriminatory pricing regime along with single-homing prices being
higher. While consumers prices in the non-discriminatory regime rise with a fall in
k, consumer price in the discriminatory regime stays constant. Increase in profits
due to higher content provider price and larger amount of total number of content
providers in the discriminatory pricing regime outweighs the higher consumer prices
in the non-discriminatory regime. As k falls this difference gets larger due to greater
difference in total number of content providers in the two regimes while consumers
which single-home divide equally between platforms.

4.4.3 Consumer Surplus and Welfare Implications

In this subsection, we examine at the welfare and consumer surplus implications
of the two pricing regimes. Consumer surplus is denoted as

CSg = 2
∫ 1

2

0
(µ+ φn∗ − p∗ − tSx)dx

= µ+ φn∗ − p∗ − tS
4 ,

for g ∈ {D,ND}. It is multiplied by two to take into account the symmetry as well
as consumer surplus on both the platforms. Consumer surplus in the two regimes is
given as

CSND = µ+ φ
2k + 3φ

2tS
− 5tS

4 ,

CSD = µ+ φ
2k + φ+ 8tS

6tS
− 5tS

4 ,

where CSND is the consumer surplus in the non-discriminatory regime and CSD is
the consumer surplus in the discriminatory regime. Consumer surplus is rising in
platform affiliation benefit, cross-network externality and falling in transportation
costs. Comparing the consumer surplus in the two regimes, we get

CSND − CSD = 2φ(k − 2(tS − φ))
3tS

.

It is interesting to note that consumer surplus is higher in the discriminatory pricing
regime than in the non-discriminatory pricing regime when k < 2(tS − φ). The
intuition is straightforward because a low k results in lower consumer prices in the
discriminatory regime than in the non-discriminatory regime (i.e., pND > pD).
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Turning to social welfare, we get for the content provider surplus, CPSg for
g ∈ {ND,D}, the following expressions under the two regimes:

CPSND = 2
∫ nS

0
(k + φm∗ − l1 − tSy)dy + (2k + φ− l1 − l2 − tS)(nM) = (k + φ)2

4tS
,

CPSD = 2
∫ nS

0
(k + φm∗ − lS1 − tSy)dy + (2k + φ− lM1 − lM2 − tS)(nM)

= 4k2 − 44t2S + 52tSφ+ φ2 + 4k(8tS + φ)
36tS

,

comparing the content provider surplus we get

CPSND − CPSD = (k − 2tS + 2φ)(5k − 22tS + 4φ)
36tS

.

Using the above we get the welfare in the regimes as

W g = CSg + CPSg + 2Πg for g ∈ {D,ND},

WND = 3(k + φ)2 − tS(tS − 4µ)
4tS

,

WD = 20k2 + 16k(tS + 2φ)− 13t2S + 4tS(9µ+ 5φ) + 11φ2

36tS
,

WND −WD = (k − 2tS + 2φ)(7k − 2tS + 8φ)
36tS

.

Proposition 4.2. Consumer surplus and social welfare are higher in the discrim-
inatory (non - discriminatory) pricing regime when k < (>)2(tS − φ) than the
non-discriminatory (discriminatory) pricing regime.

When k is relatively large then non-discriminatory pricing regime results in larger
platform profits as well as greater consumer surplus in comparison to discriminatory
pricing regime. This is because under the non-discriminatory regime consumer prices
are lower and platform profits are higher. Platform profits rise due to increase in the
total number of content providers as well as the prices charged to them. When k is
relatively low, we obtain an interesting result that discriminatory pricing regime is
welfare as well as consumer surplus enhancing. Furthermore, the content provider
surplus is lower in the discriminatory pricing regime, this negative effect on the
social welfare is smaller than the positive effect of platform profits and consumer
surplus. Hence, we obtain the increase in welfare.
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4.5 Extensions

4.5.1 Endogenous Pricing Regimes

We add a new initial stage zero to our two-stage game in which the platforms
decide simultaneously about their pricing regime vis-à-vis content providers which
can be either discriminatory, D, or non-discriminatory, ND. This pricing policy
stage is similar as in Thisse and Vives (1988). We first start with calculating payoffs
when firms set asymmetric tariff regime i.e., one firm decides on a discriminatory
regime and the other on a non-discriminatory regime. Let us denote profit of the
firm charging non-discriminatory prices as Πnd,∗, while the profit of its rival that
charges a discriminatory tariff is given as Πd,∗.

Using our results of the previous section we get the following reduced profits in
the first stage of the game (in the Appendix, platform profits for the asymmetric
constellations of pricing regimes are derived).

Figure 2 is the payoff matrix for the simultaneous regime choice of the two plat-
forms. We compare profits in the payoff matrix and get the following profit relations.

ΠD,∗ − Πnd,∗ = Πd,∗ − ΠND,∗ = (k − 2tS + 2φ)2

9tS
> 0. (4.17)

We can clearly notice that the above expression is positive for all feasible parameter
configurations. This suggests that a discriminatory pricing strategy is clearly the
dominant strategy for both agents. This gives us the result that the nash equilibrium
is unique and is given by the pricing strategy (D,D).

Proposition 4.3. If platforms choose pricing strategies simultaneously, a discrim-
inatory pricing strategy will be chosen in equilibrium.

This results echoes the result as in Thisse and Vives that suggest a discriminatory
pricing regime is an equilibrium when firms that compete spatially decide on the
pricing regime. The reason behind this result is that discriminatory pricing is more
flexible and does better against any generic pricing strategy of a rival. This can be
clearly seen in equation (4.17). Moreover, we also confirm that when k < 2(tS − φ)
the platform profits, consumer surplus and welfare are higher in the discriminatory
tariff regime than in the non-discriminatory pricing regime. This result implies that
the above equilibrium is Pareto optimal for low values of k. When k > 2(tS − φ),
the pricing strategy game resembles a prisoner’s dilemma where Πd,∗ > ΠND,∗ >

ΠD,∗ > Πnd,∗. Furthermore, prices charged to the two types of content providers are
lower in the discriminatory case than in the non-discriminatory case, while prices
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Player 2

ND D

Player 1
ND (ΠND,∗,ΠND,∗) (Πnd,∗,Πd,∗)

D (Πd,∗,Πnd,∗) (ΠD,∗,ΠD,∗)

Table 4.1: Payoff matrix for different pricing regime constellations

for consumers are higher in the discriminatory pricing regime. This result again fits
with the discussion as in Thisse and Vives (1988). This hurts the consumers and
social welfare is lower. It is inefficient from a social planner’s perspective. We look
at pricing regime collusion as a remedy to solve this inefficiency in the market. This
is done through allowing pricing regime collusion among the platforms. We use grim
trigger strategies towards this where σ is the discount factor of the repeated game.
We obtain that for pricing regime collusion to be sustainable

σ > σ̃ = Πd,∗ − ΠND,∗

Πd,∗ − ΠD,∗ = 4(k − (2tS − φ))
5k + 2(tS − φ) ∈ [0, 1].

This minimum discount factor σ̃ is rising in k and φ, while it falls in the trans-
portation cost parameter. Pricing regime collusion is harder when content provider
independent benefit is higher k or marginal cross-network benefit φ is higher. On the
other hand, pricing regime collusion is easier when platforms are more differentiated
through the increase in transportation costs. Furthermore, a decrease in k implies a
greater share of single-homers and hence greater differentiation between platforms
resulting in easier pricing regime collusion.

4.5.2 Heterogeneous Consumer Utility Contingent on Hom-
ing Behavior

In this subsection, suppose consumers have different utilities for different types
of content providers. Let consumers obtain γ from single-homing content providers
and φ from multi-homing content providers. The utility of a consumer on platform
i will be given as

ui = k + φ(nM) + γ(nS)− pi − tS|x− xi|,

and solving for the indifferent consumer we get consumer demands as,

m1 = x̃ = 1
2 + p2 − p1 + γ(nS1 − nS2 )

2tS
and m2 = 1− x̃. (4.18)
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The above indifferent We clearly notice that the single-homing content providers are
critical for consumer competition. We need to make an assumption on the permitted
range of platform affiliation benefit such that both the types of content providers
exist on equilibrium.

Assumption 2.
2tS − γ − φ

2 < k <
4tS − γ − φ

2 .

We solve the game and obtain the following lemma.

Lemma 4.3. For the two pricing regimes, we get the following equilibrium out-
comes.

• In non-discriminatory pricing regime, equilibrium prices and the platform prof-
its are given as p∗ = tS −

φ(2k + 3γ + φ)
4tS

, l∗ = (2k − γ + φ)
4 and Π∗ =

tS
2 + 4k2 − (γ + φ)2 − 2γφ

16tS
respectively. Total number of content providers

are given as n∗ = 2k + γ + φ

4tS
.

• In the discriminatory pricing regime, equilibrium prices and the platform prof-
its are given as p∗ = tS − φ, lS = tS − γ, lM,∗ = (2k − 3γ + φ+ 2tS)

6 and

Π∗ = −9γtS+4k2−4ktS+4kφ+19t2S−11tSφ+φ2

18tS respectively. Total number of content

providers are given as n∗ = 2(k + tS) + φ

6tS
.

Non-discriminatory platform profits are higher than discriminatory when k is
relatively large. Specifically, for k > 4tS − 3γ − φ

2 , the non-discriminatory regime
results in higher platform profits than the discriminatory regime. This confirms our
benchmark results. Furthermore, comparing platform profits in the two regimes with
profits when consumers have homogeneous marginal network benefit. We obtain the
following proposition.

Proposition 4.4. When γ > (<)φ exclusive content is valued more (less) than
common content, platform profits are lower (higher) in both the regimes than the
platform profits when consumers have homogeneous marginal network benefits.

This is an interesting but counterintuitive result. It suggests that higher consumer
value for single-homing content results in lower platform profits. The reason behind
this is that higher utility for exclusive content results in greater competition for
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content providers and this leads to feedback effects where consumer price as well as
content provider price falls.

4.5.3 Heterogeneous Intrinsic Benefit for Content Providers

In this subsection, we suppose that different independent payoff are provided to
multi-homing and single-homing content providers. For example, platforms could
provide better consumer accessibility to single homers. Spotify for instance, was
found discriminating against artists who released songs on Spotify after releasing
on another platform by burying their results or not promoting a song on their
play lists.14 Let’s denote kS as the independent payoff for single-homers and k the
independent payoff for multi-homers.

Assumption 3. 2k − 2tS + φ

2 < kS < 2k − (tS − φ).

This assumption is made so that both types of agents exist in the market. The
utility of a single-homing content provider on platform i and address y is given as

Ui = kS + φmi − li − tS|yi − y|,

while the utility of the multi-homers and consumers do not change. We solve for
the equilibrium prices in the two pricing regimes and obtain the following lemma.

Lemma 4.4. For the two pricing regimes we get the following equilibrium outcomes.

• In the non-discriminatory pricing regime, equilibrium prices and platform prof-
its are given as l∗ = k − kS

2 , p∗ = tS −
(2k − kS + 2φ)φ

2tS
and

Π∗ = (kS−2k)2+2(tS−φ)(tS+φ)
4tS respectively. Total number of content providers are

given as n∗ = 2k−kS+φ
2tS .

• In the discriminatory pricing regime, equilibrium prices and platform profits
are given as p∗ = lS = tS − φ, lM,∗ = (2k − kS − φ+ tS)

3 and

Π∗ = 4((k−kS)2+(kS−2k)(tS−φ))+φ2+19t2S−20tSφ
18tS respectively. Total number of content

providers are given as n∗ = 4k−2kS+2tS+φ
6tS .

14https://www.bloomberg.com/news/articles/2016-08-26/spotify-said-to-retaliate-against-
artists-with-apple-exclusives
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Comparative statics on the profits in the two-regimes give some interesting results.
When kS > 2k − 2(tS − φ), then discriminatory pricing regime results in higher
profits. This gives us the interesting result that high platform independent payoff
of single-homers in discriminatory pricing regime result in higher platform profits.
The reason behind this is that in the non-discriminatory case platforms are unable
to charge the single-homers separately. This results in a fall in prices for the single-
homers along with single-homers comprising a higher proportion of the total number
of content providers. In the discriminatory pricing regime, platforms are able to
charge different prices to the content providers and hence result in higher profits as
the prices to single-homing content providers are not impacted by a rise in kS. This
results in higher profits in the discriminatory regime with a large kS. Moreover, we
can notice that a higher platform independent payoff k for multi-homers confirms
our previous idea that with higher k discriminatory prices are lower. This is due to
the fact that k and kS act in the opposite direction on the platform profits. This
section shows us how higher single-homing platform independent payoff can impact
platform profits.

Comparing these profits with our benchmark case, when kS > k, platform profits
in this setting is lower than in our benchmark setting where content providers ob-
tain homogeneous independent payoff. This result of ours echoes with the previous
result that if exclusivity is valued more either on the content provider’s side or on
consumer’s side, we get lower platform profits.

4.5.4 Economies of Scale

Here we look at the impact of economies of scale in our model. Let’s suppose that
multi-homers have economies of scale when moving from one platform to another
i.e., multi-homing. This can be understood as reduction in planning and creativity
costs or also ease of porting content onto another platform. Let δ ∈ [0, 1] be the
parameter describing economies of scale for multi-homers.

Assumption 4. tS − φ < k < (2− δ)tS − φ.

The above assumption ensures that both types of content providers are present in
the market. The payoff of a multi-homer in the non-discriminatory regime is then
given as

UM = 2k + φ− l1 − l2 − tS(1− δ),

while in the discriminatory regime, the corresponding prices are just replaced by lM1
and lM2 .
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Lemma 4.5. For the two pricing regimes, we get the following equilibrium out-
comes.

• In the non-discriminatory regime, equilibrium prices and platform profits are
given as l∗ = (δtS+k)

2 , p∗ = tS− (k+2φ+δtS)φ
2tS , ΠD,∗ = tS

2 + (k+δtS)2−2φ2

4tS respectively.
Total number of content providers are given as n∗ = δtS+k+φ

2tS

• In the discriminatory regime, equilibrium prices and platform profits are given
as p∗ = lS = tS − φ, lM,∗ = (k−φ+tS(1+δ))

3 and
ΠND,∗ = (4(δ−1)δ+19)t2S+4(δ−5)tSφ+4k2+4k((2δ−1)tS+φ)+φ2

18tS . Total number of content
providers are given as n∗ = 2(δtS+k+tS)+φ

6tS .

We find that for k > 2(tS − φ)− δtS, profit under the non-discriminatory pricing
regime results in higher profits in comparison to the discriminatory pricing regime.
As δ rises this result is feasible for a larger parameter range. This result provides
us with the insight that greater compatibility between platforms non-discriminatory
pricing regime would be preferred by platforms. Further, comparing the platform
profits in these two pricing regime along with economies of scale with our benchmark
case we find that economies of scale result in higher platform profits.

4.6 Conclusion

We analyze the effects of price discrimination based on homing behavior on the
competition in markets with indirect network effects. In particular, we develop
a variant of the competitive bottleneck model with single-homing consumers and
where content providers endogenously decide on their homing behavior given their
compatibility towards a platform.

This analysis was motivated by the prevailing condition in the mobile phone OS
market as well as the gaming industry where two main competing platforms exist. In
these industries, we notice the presence of both exclusive as well as common content
on a platform. In our setting, on the Hotelling line there exist two types of content
providers: the multi-homers in the center and single-homers on the extreme ends.
Content providers who are more compatible with a platform prefer single-homing
while content providers in the center who are relatively indifferent between joining
the two platforms port their content on both the platforms and multi-home.

We find that in a model with non-discriminatory pricing regime, consumer prices
fall with a rise in content provider independent payoff. As content providers’ inde-
pendent payoff falls there exists a relatively larger share of single-homers and lower
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share of multi-homers. This allows platforms to charge higher consumer prices due
to the presence of a larger gamut of exclusive content. The profits of platforms
are rising in this independent payoff. This is because the price effect due to an
increase in content providers’ independent payoff is outweighed by the value effect
resulting in larger number of total content providers. This allows platforms to ob-
tain a larger payoff from a bigger pool of content providers. The main result of
our paper is that a discriminatory pricing regime leads to lower profits than the
non-discriminatory regime for large independent payoff. The intuition here is that
platform profits in the non-discriminatory are more susceptible to changes in inde-
pendent payoffs as they cannot discriminate between content providers. Since profits
are rising in independent payoffs, large independent payoffs imply greater profits in
the non-discriminatory regime than the discriminatory regime. On the other hand,
low independent payoffs result in lower platform profits in the non-discriminatory
regime than the discriminatory regime. Price discrimination and its impact on
competition in a one-sided setting has been debated extensively. We add to this
debate in a two-sided framework. We find that content provider independent pay-
off is crucial when making homing decisions and hence influences platform profits.
We further find that consumer surplus and welfare are higher in the discriminatory
pricing regime for low levels of content provider independent payoff.

We then look at some extensions of our model. Firstly, we let pricing regime
be endogenous and decided simultaneously at stage zero. We find that the price
discrimination regime is a long run equilibrium outcome. Then we look at variants of
our model and show that our results are robust. We start by looking at the case when
consumers obtain different marginal benefits from multi-homing and single-homing
agents on the other side. Then we analyze the case where single-homers are provided
different independent payoff of being on a platform than multi-homers. Finally, we
look at how our results vary with economies of scale. All of these variations of our
benchmark model confirm our main result that relatively higher content provider
independent payoffs result in lower platform profits in the discriminatory pricing
regime.

In our model, we have assumed that homing behavior is common knowledge and
contracts are perfectly enforceable. This assumption is justified as in the mobile-
industry as well as gaming industry a platform can confirm the presence of specific
content on the rival platform with little or no cost. This allows platforms to formu-
late binding contracts.

An extension to our model could focus on the direction where content providers
obtain negative network benefits from a larger presence of content providers. An-
other direction for further research could be where consumers are charged different
prices for single-homing and exclusive content. This may provide interesting intu-
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ition into the pricing strategies of premium content on a platform and its implications
on competition.
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4.A Appendix

Proof of Lemma 3. Non-Discriminatory Pricing Regime: We solve the consumer
and content provider demands in (4.18) and (4.8) simultaneously and get the fol-
lowing reduced demands,

ni = −γφ2 + φ(γ(−2k + li + lj) + tS(−pi + pj + tS)) + 2t2S(k − li)
2 (t3S − γtSφ) ,

mi = γ(li − lj + φ) + tS(pi − pj − tS)
2γφ− 2t2S

.

The resulting profit of each platform in the non-discriminatory pricing regime is
given as

ΠND
i = pimi + lini,

Solving the first order conditions with respect to pi and li we get the following price
relations

pi = −γφ− li(γ + φ) + γlj + tS(pj + tS)
2tS

,

li = 2k (t2S − γφ) + φ(γ(lj − φ) + tS(pj + tS))− pitS(γ + φ)
4t2S − 2γφ .

Using symmetry and solving simultaneously we get

p∗ = tS −
φ(2k + 3γ + φ)

4tS
,

l∗ = (2k − γ + φ)
4 ,

and the resulting platform profits as ΠND,∗ = tS
2 + 4k2 − (γ + φ)2 − 2γφ

16tS
, total

number of content providers are given as n∗ = 2k + γ + φ

4tS
.

Discriminatory Pricing Regime: We solve simultaneously the content provider
and consumer demands as in (4.4.2) and(4.18) and obtain the following reduced
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demands

ni =

−γφ2 + φ(tS(−pi + pj + tS)
− γ(2k − 2lMi + lSi − 2lMj + lSj )) + 2t2S(k − lMi − lMj + lSj )

2(t3S − γtSφ) ,

m1 = γ(lS1 − lS2 + φ) + tS(p1 − p2 − tS)
2γφ− 2t2S

and m2 = 1−m1,

nSi = 1− nj for i 6= j ∈ {1, 2},
nM = n1 − nS1 = n2 = nS2 ,

profit of the platform is given as

ΠD
i = pimi + lSi n

S
i + lMi n

M ,

taking first order conditions with respect to pi, lSi and lMi we get the following price
relations,

pi =
−γφ− lSi (γ + φ) + γlSj + tS(pjtS)

2tS
,

lSi =

γφ2 + φ(−2γtS + γ(2k − 4lMi − 2lMj + lSj ) + pjtS − t2S)
+ 2t2S(−k + 2lMi + lMj + tS)− pitS(γ + φ)

4t2S − 2γφ ,

lMi =
(2k + 2lSi − 2lMj + lSj − tS + φ)

4 .

Using symmetry and solving simultaneously we get

p∗ = tS − φ,
lS = tS − γ,

lM,∗ = (2k − 3γ + φ+ 2tS)
6 .

The resulting platform profits and total number of content provider are

ΠD,∗ = −9γtS + 4k2 − 4ktS + 4kφ+ 19t2S − 11tSφ+ φ2

18tS
and

n∗ = 2(k + tS) + φ

6tS
respectively.

Taking the difference between platform profits in the two regimes, we obtain

ΠND,∗ − ΠD,∗ = (−3γ + 2k + 20tS − 17φ)(3γ + 2k − 4tS + φ)
144tS
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we can see that the above expression is positive for k > 4tS−3γ−φ
2 .

Proof of Lemma 4. Non-Discriminatory Pricing Regime: The payoff of a single-
homer on platform 1 in the non-discriminatory regime is then given as

U1 = kS + φm1 − l1 − tS(y),

and on platform 2 is
U2 = kS + φm2 − l2 − tS(1− y).

The corresponding demands of the content providers are given by

UM > U1 =⇒ y > y∗1 = −2k + kS + l2 + tS +m1φ− φ
tS

and
UM > U2 =⇒ y < y∗2 = 2k − kS − l1 +m1φ

tS

This results in the following content provider demands on the two platforms as
n1 = y∗2 and n2 = 1 − y∗1. We solve simultaneously n1, n2 and consumer demands
are as in (4.6) and (4.7) to get the following demands

m1 = tS(−p1 + p2 + tS)− φ(l1 − l2 + φ)
2(tS − φ)(tS + φ) ,

m2 = 1−m1

ni = φ2(−4k + 2kS + li + lj)− 2t2S(−2k + kS + li) + tSφ(−pi + pj + tS)− φ3

2tS(tS − φ)(tS + φ) .

The resulting profit of each platform in the non-discriminatory pricing regime is
given as

ΠND
i = pimi + lini.

We solve first-order conditions with respect to pi and li and obtain the following
price relations

pi = φ(−2li + lj − φ) + tS(pj + tS)
2tS

,

li = φ2(−4k + 2kS + lj) + 2t2S(2k − kS) + tSφ(−2pi + pj + tS)− φ3

4t2S − 2φ2 .
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Using symmetry and solving simultaneously, we get

p∗ = tS −
(2k − kS + 2φ)φ

2tS
,

l∗ = k − kS
2 ,

and the resulting platform profits as ΠD,∗ = (kS−2k)2+2(tS−φ)(tS+φ)
4tS , total number of

content providers are given as n∗ = 2k−kS+φ
2tS .

Discriminatory Pricing Regime: The payoff of a single-homer of platform in the
discriminatory regime is then given by

U1 = kS + φ(m1)− lS1 − tS(y),

and on platform 2 is

U2 = kS + φ ∗m2 − lS2 − tS(1− y).

The corresponding demands of the content providers are given by

UM > U1 =⇒ y > y∗1 = −2k + kS + lM1 − lS1 + lM2 + tS +m!φ− φ
tS

and
UM > U2 =⇒ y < y∗2 = 2k − kS − lM1 − lM2 + lS2 +m1φ

tS
.

This results in the following content provider demands on the two platforms as
n1 = y∗2 and n2 = 1 − y∗1. We solve simultaneously n1, n2 and consumer demands
are as in (4.6) and (4.7) to get the following demands

m1 = tS(−p1 + p2 + tS)− φ(l1 − l2 + φ)
2(tS − φ)(tS + φ) ,

m2 = 1−m1,

ni = 1
4(

2(4k − 2kS − 2lMi + lSi − 2lMj + lSj )
tS

+
−lSi + lSj − pi + pj

tS − φ

+
−lSi + lSj + pi − pj

tS + φ
+ 2φ
tS

),

nSi = 1− nj,
nM = ni − nSi .
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the profit of the platform is given by

ΠD
i = pimi + lSi n

S
i + lMi n

M .

Solving the first order conditions with respect to pi and li, we get the following price
relations,

pi =
φ(−2lSi + lSj − φ) + tS(pj + tS)

2tS
,

lSi =

φ2(4k − 2kS − 4lMi − 2lMj + lSj − 2tS) + 2t2S(−2k + kS + 2lMi + lMj + tS)
+ tSφ(−2pi + pj − tS) + φ3

4t2S − 2φ2 ,

lMi =
(4k − 2kS + 2lSi − 2lMj + lSj − tS + φ)

4 .

Using symmetry and solving simultaneously we get

p∗ = lS = tS − φ,

lM,∗ = (2k − kS − φ+ tS)
3 ,

and the resulting platform profits and total number of content providers are respec-
tively given as

ΠD,∗ = 4((k − kS)2 + (kS − 2k)(tS − φ)) + φ2 + 19t2S − 20tSφ
18tS

and (4.19)

n∗ = 4k − 2kS + 2tS + φ

6tS
. (4.20)

Proof of Lemma 5. Non-Discriminatory Pricing Regime: The payoff of a multi-
homer in the non-discriminatory regime is then given as

UM = 2k + φ− l1 − l2 − tS(1− δ),

The corresponding demands of the content providers are given by

UM > U1 =⇒ y > y∗1 = −δtS − k + l2 + tS +m1φ− φ
tS

and
UM > U2 =⇒ y < y∗2 = δtS + k − l1 +m1φ

tS
.

This results in the following content provider demands on the two platforms as
n1 = y∗2 and n2 = 1 − y∗1. We solve simultaneously n1, n2 and consumer demands
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are as in (4.6) and (4.7) to get the following demands

m1 = tS(−p1 + p2 + tS)− φ(l1 − l2 + φ)
2(tS − φ)(tS + φ) ,

m2 = 1−m1,

ni = 2t2S(δtS + k − li) + φ2(−2δtS − 2k + li + lj) + tSφ(−pi + pj + tS)− φ3

2tS(tS − φ)(tS + φ) .

Given the demands above, the profit of each platform in the non-discriminatory
pricing regime is given as

ΠND
i = pimi + lini.

We solve first-order conditions with respect to pi and li we get the following price
relations

pi = φ(−2li + lj − φ) + tS(pj + tS)
2tS

,

li = 2t2S(δtS + k) + φ2(−2δtS − 2k + lj) + tSφ(−2pi + pj + tS)− φ3

4t2S − 2φ2 .

Using symmetry and solving simultaneously, we get

p∗ = −δtSφ+ φ(k + 2φ)− 2t2S
2tS

,

l∗ = 1
2(δtS + k).

and the resulting platform profits as ΠND,∗ = tS
2 + (k+δtS)2−2φ2

4tS , total number of
content providers are given as n∗ = δtS+k+φ

2tS .
Discriminatory Pricing Regime: The payoff of the single-homer remains as in

(4.4). The payoff of a multi-homer in the discriminatory regime is then given by

UM = 2k + φ− lM1 − lM2 − tS(1− δ),

The corresponding demands of the content providers are given by

UM > U1 =⇒ y > y∗1 = −δtS − k + lM1 − lS1 + lM2 + tS +m1φ− φ
tS

and
UM > U2 =⇒ y < y∗2 = δtS + k − lM1 − lM2 + lS2 +m1φ

tS
.

This results in the following content provider demands on the two platforms as
n1 = y∗2 and n2 = 1 − y∗1. We solve simultaneously n1, n2 and consumer demands
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are as in (4.6) and (4.7) to get the following demands

m1 = tS(−p1 + p2 + tS)− φ(lS1 − lS2 + φ)
2(tS − φ)(tS + φ) ,

m2 = 1−m1,

ni = 1
4(4δ +

2(2k − 2lMi + lSi − 2lMj + lSj )
tS

+
−lSi + lSj − pi + pj

tS − φ

+
−lSi + lSj + pi − pj

tS + φ
+ 2φ
tS

),

nSi = 1− nj,
nM = ni − nSi .

Given the demands above, the profit of each platform in the discriminatory pricing
regime is given as

ΠD
i = pimi + lSi n

S
i + lMi n

M .

We solve first-order conditions with respect to pi and li we get the following price
relations

pi =
φ(−2lSi + lSj − φ) + tS(pj + tS)

2t)S ,

lSi =

2t2S(−δtS − k + 2lMi + lMj + tS) + φ2(2(δ − 1)tS + 2k − 4lMi − 2lMj + lSj )
+ tSφ(−2pi + pj − tS) + φ3

(4t2S − 2φ2) ,

lMi = 1
4(2δtS + 2k + 2lSi − 2lMj + lSj − tS + φ).

Using symmetry and solving simultaneously, we get

p∗ = lS,∗ = tS − φ,

lM,∗ = 1
3(δtS + k + tS − φ).,

and the resulting platform profits as ΠD,∗ = (4(δ−1)δ+19)t2S+4(δ−5)tSφ+4k2+4k((2δ−1)tS+φ)+φ2

18tS ,
total number of content providers are given as n∗ = 2(δtS+k+tS)+φ

6tS .
Taking the difference between the profits in the two pricing regimes, we obtain

the following expression

ΠD,∗ − ΠND,∗ = −((δ + 10)tS + k − 10φ)((δ − 2)tS + k + 2φ)
36tS

.
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This expression clearly implies that when k < 2(tS−φ)−δtS, the discriminatory pric-
ing regime results in higher profits. When k > 2(tS−φ)−δtS, the non-discriminatory
pricing regime results in higher profits.

Derivation of platform profits in the table in section 5.1 Without loss of
generality let us assume that firm 2 is the firm that discriminatory pricing regime
and firm 1 chooses the non-discriminatory pricing regime. The payoff of single-homer
at platform 1 is given by

U1 = k + φm1 − l1 − tS(y)

and payoff of the single-homing content provider at platform 2 is given by

U2 = k + φm2 − lS2 − tS(1− y)

The payoff of a multi-homer is then given by

UM = 2k + φ− l1 − lM2 − tS.

The corresponding demands of the content providers are given by

UM > U1 =⇒ y > y∗1 = −k + lM2 + tS +m1φ− φ
tS

and
UM > U2 =⇒ y < y∗2 = k − l1 − lM2 + lS2 +m1φ

tS
.

This results in the following content provider demands on the two platforms as
n1 = y∗2 and n2 = 1 − y∗1. We solve simultaneously n1, n2 and consumer demands
are as in (4.6) and (4.7) to get the following demands

m1 = tS(−p1 + p2 + tS)− φ(l1 − lS2 + φ)
2(tS − φ)(tS + φ) ,

m2 = 1−m1,

n1 = 2t2S(k − l1 − lM2 + lS2 ) + φ2(−2k + l1 + 2lM2 − lS2 ) + tSφ(−p1 + p2 + tS)− φ3

2tS(tS − φ)(tS + φ) ,

n2 = φ2(−2k + l1 + 2lM2 − lS2 ) + 2t2S(k − lM2 ) + tSφ(p1 − p2 + tS)− φ3

2tS(tS − φ)(tS + φ) ,

nSi = 1− nj,
nM = n1 − n2.
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Given the demands above, the profit of platform 1 is given by

Πnd
1 = p1m1 + l1n1.

We solve the first-order conditions and get the following price relations

p1 = φ(−2l1 + lS2 − φ) + tS(p2 + tS)
2tS

,

l1 = 2t2S(k − lM2 + lS2 )− φ2(2k − 2lM2 + lS2 ) + tSφ(−2p1 + p2 + tS)− φ3

4t2S − 2φ2 .

Profit of platform 2 is given by

Πd
2 = p2m2 + lS2 n

S
2 + lM2 n

M
2 .

We solve first-order conditions with respect to p2, lS2 and lM2 we get the following
price relations

p2 = φ(−2lS2 + lS1 − φ) + tS(p1 + tS)
2t)S ,

lS2 = 2t2S(−k + l1 + 2lM2 + tS)− φ2(−2k + l1 + 4lM2 + 2tS) + tSφ(p1 − 2p2 − tS) + φ3

4t2S − 2φ2 ,

lM2 = 1
4(2k − l1 + 2lS2 − tS + φ).

We solve the above price relations simultaneously and get the following equilibrium
prices.

p∗1 = −φ(k + 2φ)− 3t2S + tSφ

3tS
,

l∗1 = 1
3(k + tS − φ),

p∗2 = −φ(k + 2φ)− 6t2S + 4tSφ
6tS

,

lS,∗2 = 1
6(k + 4tS − 4φ),

lM,∗
2 = k

2 .

and the resulting platform profits for platform 1 and 2 are given by
Πnd,∗

1 = 2k2−4φ(k+tS)+4ktS+11t2S−7φ2

18tS and Πd,∗
2 = 13k2+16k(φ−tS)+2(tS−φ)(17tS+φ)

36tS . The total
number of content providers on platform 1 are given as n∗1 = 2(k+tS)+φ

6tS and on
platform 2 is given by n∗2 = k+φ

2tS .
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We get the following platform profit relations.

ΠD,∗ − Πnd,∗
1 = Πd,∗

2 − ΠND,∗ = (k − 2tS + 2φ)2

9tS
> 0.





Chapter 5

Conclusion
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In this thesis, I presented three papers on industrial organizations. Chapter 2,
analyzes the vertical relationship in presence of countervailing power as well as
shopping costs. Competition is between large multi-product retailers and small
specialized stores. The presence of these two retail formats along with consumers
having heterogeneous shopping costs results in a dichotomy in consumer shopping
behavior namely, onestop shopping and multistop shopping. One stop shoppers
create buyer power for the large retailer. While multistop shoppers create incentives
to price discriminate and extract profits larger than when it would be a monopolist.
This result of profits being greater than monopoly stems from screening of consumers
in to multistop shoppers and onestop shoppers. The supplier when setting wholesale
prices can influence this proportion of multihomers and hence influence the profit
of the large retailer. It is assumed that contracts between the supplier and large
retailer are take it or leave it two-part tariff contracts. When the retailer does
not have countervailing power (credible threat of demand side substitution), the
supplier sets wholesale prices that are industry profit maximizing. The intuition
here is that, since the supplier is the residual claimant of the large retailer’s profit
through fixed fees, it maximizes the total surplus while satisfying the participation
constraint of the large retailer. On the other hand, when the large retailer does
have countervailing power, wholesale prices are higher. The intuition for this result
is that by increasing wholesale prices the supplier reduces screening and hence the
outside option. This increase in wholesale prices also results in a fall in industry
surplus as well as consumer welfare.

In Chapter 3, the main aim of this chapter is to provide clear cut policy implica-
tions of the recent debates on partial ownerships. The European commission has in
recent years, in its staff working paper on merger control cited the anti-competitive
impact of partial ownerships on effective merger control policy. This chapter adds
to this debate on merger control and provide the tradeoffs between two remedies
proposed namely, forward looking price test and the safeharbor rule, in this chapter.
It focuses on the information learning of synergy aspect of partial ownerships. In our
model, synergies are realized only ex-post and hence, the match value of synergies in
the merger is also known only later. When going for a direct merger strategy, it cre-
ates a downside risk for the merging firms as well as consumers. Partial ownerships
reduce this downside risk by allowing sequential merger through the acquisition of a
partial ownership and learning the match value of synergies between the two firms
in case of a merger. Further implications for a merger control approach to the PPO
acquisitions are derived, where a forward looking price test and a safeharbor rule is
examined. From a consumer surplus perspective, on the one hand, the price test is
more restrictive and hence some consumer surplus enhancing mergers are rejected
leading to type I errors. The safe harbor rule, on the other hand, is less restrictive
compared to the consumer surplus standard and hence allows some consumer sur-
plus reducing mergers resulting in type II errors. Moreover, from a social welfare
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perspective, merger control should be even more lenient, because every merger pro-
posal increases producer surplus such that even mergers under the sneaky takeover
strategies are socially desirable.

In Chapter 4, the focus is on the impact of two pricing regimes namely, dis-
criminatory and non-discriminatory pricing regimes, on competition and consumer
prices, in a competitive two-sided market where content providers can multi-home
or single-home. The internet economy in recent times, has clearly demonstrated the
importance of exclusive content on a platform. Towards modeling platform com-
petition, a competitive bottleneck model is utilized. On the one side, consumers
single-home, while on the other side, content providers can multi-home as well as
single-home. Consumer prices rise when the share of single-homers increases in
the non-discriminatory case, while they stay constant in the discriminatory pric-
ing regime. A discriminatory pricing regime leads to higher platform profits than
the non-discriminatory regime when the share of single-homers are relatively high.
When the share of single-homers is relatively high (low), the discriminatory pricing
regime leads to higher (lower) consumer surplus and social welfare when compared
with the non-discriminatory regime. Furthermore, the robustness of our results are
checked in many variations of our model.
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