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1 Introduction 

As more and more economic activities take place virtually, two-sided markets (also 

referred to as ’platform markets’) have become increasingly prevalent. Examples are 

e-commerce marketplaces, digital media markets (such as newspapers, magazines 

and streaming services), online advertising platforms and online intermediation of 

real estate, travels and jobs. At the same time, antitrust authorities have become 

increasingly concerned with the high concentration in these types of markets, not 

least in the case of horizontal mergers. The aim of this thesis is to analyze how a 

horizontal merger affects consumer surplus in digital platform markets. 

There are two core attributes that distinguish two-sided markets from standard one-

sided markets. First, there is a two-sided aspect since a platform serves two different 

groups of consumers. Second, there are indirect network effects: greater involve-

ment by consumers in one group increases the value of the platform to consumers 

in the other group. A platform creates value by internalizing these network effects 

and thereby enabling the interaction between the groups. 

In the presence of network effects, consumers tend to value larger market players, 

sometimes to the extent that all consumers end up joining the same platform (Cail-

laud & Jullien 2003). Two-sided markets therefore tend to be highly concentrated. In 

contrast to one-sided markets, less competition may not imply less effcient market 

allocations. 

While it is widely recognized that the one-sided logic is therefore inappropriate for 

the analysis of mergers in two-sided markets, the theoretical literature on the effects 

of horizontal mergers in two-sided markets is quite scarce. The focus in both the-

oretical and empirical merger analyzes has often been on the newspaper industry. 

The aim of this thesis is to extend this line of research by considering a merger 

between digital platforms more generally. My analysis departs from previous theo-

retical attempts to address mergers in two-sided markets in two ways. First, I do not 

assume a specifc relationship between the consumer groups’ respective preferences 

over platform types or intensity of indirect network effects.1 Second, I address the 

1In Leonello (2011) indirect network effects are assumed to be present on only one side of the 
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incentives for the merged entity to keep both platforms under a joint ownership ver-

sus to shut down one platform and operate the remaining one. In contrast to Tan & 

Zhou (2019) that conclude that merging platforms have no incentives to shut down 

one platform, I fnd that the profts can be higher for a merged entity that shuts 

down one platform if the fxed costs associated with the maintenance of a platform 

are high. 

Fixed costs are indeed of importance in digital two-sided markets. Most online 

platform markets are characterized by high fxed costs and near zero marginal costs 

(Duch-Brown 2017). It is therefore relevant to consider the role of fxed costs in 

the merged entity’s decision to keep, or not to keep, both platforms. For the same 

reason it is plausible to assume that platforms’ incentives to merge are primarily 

motivated by savings in fxed costs. 

As already mentioned, indirect network effects may lead to a monopoly situation 

in platform markets. More platforms can co-exist in a two-sided market when plat-

forms offer differentiated services or when consumers have the possibility to pa-

tronize more than one platform (Evans & Schmalensee 2017). In line with several 

previous studies, I consider a merger in a market with differentiated platforms and 

assume that consumers of both groups join only one platform.2 Specifcally, I con-

sider a merger between two digital platforms that are horizontally differentiated in 

terms of the services they provide and where consumers have heterogeneous pref-

erences over platform types. In markets where consumers of one group only value 

a platform by its ability to enable the interaction with consumers of the other group 

(as is the case in e.g. e-commerce marketplaces) the horizontal differentiation can be 

refected in differences in layout or other features affecting the platform experience. 

In markets where platforms provide content in addition to the ability to interact on 

the platform (as is the case in e.g. online advertising markets, the digital newspa-

pers industry or online markets for travel intermediation) the platforms may differ 

in what type of content they provide (consider for example two travel intermedi-

ation platforms that offer information on different types of travel destinations and 

market. Leonello (2011) and Cosnita-Langlais et al. (2016) assume that the groups have perfectly 

symmetric preferences over platform types 
2In the literature, this is referred to as ’single-homing’ whereas the case where consumers patron-

ize more than one platform is referred to as ’multi-homing’. 
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thereby attract different types of consumers). 

Initially, the mere purpose of this thesis was to perform a merger analysis in the 

described setting. To derive the pre-merger equilibrium I followed a model of two 

competing platforms located at the endpoints of the Hotelling line presented in a 

seminal article by Armstrong (2006). This model is well-established and has been 

adapted in previous studies on mergers in two-sided markets. I found that the 

model may be inappropriate for a merger analysis unless it is slightly modifed. 

For a merger analysis to be relevant the competing platforms must share a market 

segment where they compete for consumers. In the opposite case, the platforms 

enjoy positions as local monopolists and the lack of strategic interaction between 

the platforms implies that their proft maximizing strategies will be unaffected by 

a merger. In a duopoly setting with platforms located at the extreme points of the 

Hotelling line this implies that the assumption of a covered market must be satisfed. 

I fnd that this assumption may be incompatible with the necessary condition for a 

unique market sharing equilibrium in the model proposed by Armstrong (2006) 

which had two major implications for the thesis. Firstly, I conclude that the model 

is not useful for the analysis of markets where consumers of one group only value a 

platform by its ability to enable the interaction with consumers of the other group. 

In particular I fnd that consumers on at least one side of the market must obtain 

some beneft from joining a platform in addition to the beneft of interacting on 

the platform in order to ensure compatibility between the conditions for a covered 

market and the condition for a unique market sharing equilibrium. Such stand-

alone benefts can be motivated if the platforms offer some content in addition to 

the provision of interaction possibilities. Second, the fnding that the absence of 

stand-alone benefts implies a contradiction between these conditions is intrinsically 

interesting and the question arises whether horizontal differentiation is suffcient to 

explain competition in two-sided markets absent such benefts. 

This thesis is therefore divided into two parts. In the frst part I present Armstrong’s 

(2006) model of competing platforms and show that stand-alone benefts are neces-

sary for an adequate derivation of the pre-merger equilibrium. In the second part I 

address a horizontal merger in this setting and derive the post-merger equilibrium 

under two possible scenarios: a merger into a joint ownership of the two platforms 
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and the case where the merged entity shuts down one platform. While my primary 

aim is to analyze the effects of a merger on consumer welfare, I will also give some 

attention to the results derived in the frst part of the thesis. In particular, I dis-

cuss what we may conclude from the observation that the condition for a unique 

duopoly equilibrium and the condition for overlapping market areas are contradic-

tory in case users only value a platform by its ability to enable the interaction with 

users of another group. 

As for the merger analysis, the focus is exclusively on possible impacts on prices 

and thereby the consumer surplus. This is motivated by the fact that antitrust au-

thorities tend to use the consumer surplus, and not the total surplus, as the relevant 

welfare measure in merger assessments. There are obviously a number of other rea-

sons for why antitrust authorities may be concerned with mergers in concentrated 

markets. The EU Horizontal Merger Guidelines mention reduced choice, deterio-

ration in quality as well as reduced incentives for innovation. Such effects are not 

considered in this thesis. 

The remainder of this thesis is organized as follows. In section 2 I overview the 

existing literature on two-sided markets generally, and on horizontal mergers par-

ticularly. In sections 3 and 4, which constitute the frst part of this thesis, I present a 

model of competing platforms proposed by Armstrong (2006) and show that stand-

alone benefts for at least one side of the market are necessary for the equilibrium 

to be compatible with the assumption of a covered market. Sections 5 and 6 discuss 

the choices and the decisions of the merged entity. In section 7 I analyze the effects 

of a horizontal merger on the consumer surplus. Finally, section 8 discusses the 

main fndings and conclusions as well as the limitations of the analysis conducted 

in this thesis. 

Literature Review 

The observation that the one-sided market logic is inappropriate to explain the eco-

nomic characteristics of two-sided industries was frst made by Rochet & Tirole 

(2003). By combining elements from the literature on network externalities, that 
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mainly focuses on user adoption and network size, and the multiproduct literature 

that stresses product cross-elasticities, the authors laid the foundations for the sub-

sequent literature on two-sided markets. The authors emphasize the price structure 

of market intermediaries (or platforms).3 In particular, they show that both pri-

vately and socially optimal pricing can entail below marginal cost pricing on one 

side, and higher markups on the other side because the price structure is set as to 

bring both sides of the markets "on board". Other seminal work include Caillaud & 

Jullien (2003), Rochet & Tirole (2006) and Armstrong (2006).4 A substantial part of 

the recent literature on two-sided markets builds on these early contributions. 

Caillaud & Jullien (2003) analyze platform markets in an environment where inter-

mediaries take the roles as matchmakers. They consider the case where agents have 

a higher valuation for a matchmaker with a large pool of agents of the other group 

since that increases the probability of a match. It is shown that when homogeneous 

intermediaries compete in fxed fees and usage fees, the only equilibrium is that one 

of the intermediaries attracts all consumers and that this outcome is effcient. 

In other environments agents value a matchmaker by the composition of its pool of 

agents rather than its size. Damiano & Li (2008) fnd that matchmaking platforms 

can control the composition of their pools of agents by the sorting role of prices. 

The vertical platform differentiation that arises enables two platforms to coexist in 

equilibrium. Indeed, vertical and horizontal differentiation are primary reasons for 

the occurrence of competition in two-sided markets (Evans & Schmalensee 2017). 

In other settings two different groups of agents may interact through an interme-

diary (or a platform) and the utility of one group increases in the size of the other 

group. An intermediary creates value by bringing the two sides together. This ap-

plies for many traditional markets such as the credit card market and fea markets 

as well as digitized markets such as e-commerce marketplaces, digital media mar-

kets (newspapers, magazines and streaming services), online advertising platforms 

3In an overview article over the early literature on two-sided markets, Rysman (2009) asserts that 

it is indeed the focus on market intermediaries and in particular their pricing strategies that mainly 

distinguishes the literature on two-sided markets from the literature on network effects. 
4Another infuential paper that develops the analysis in Rochet & Tirole (2003, 2006) is Weyl 

(2010) who analyzes monopoly pricing in platform markets. He uses insulated tariffs which allows 

for heterogeneity in the agent’s valuation of the interaction on the platform. 
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and online intermediation services.5 

The perhaps the most infuential article on competition in two-sided markets with 

these features is Armstrong (2006). He considers competition between two interme-

diaries in a Hotelling model of horizontal differentiation. Agents within a group 

are assumed to be heterogeneous in their preferences over platform types. He also 

assumes that an agent’s beneft from interacting with agents on the other side of the 

platform is independent of platform type, and that this beneft is invariant between 

agents within the same group. 

Most previous studies on horizontal mergers in two-sided markets consider a set-

ting where different groups of consumers interact through a platform and where 

platforms offer horizontally differentiated services. The literature on the theoret-

ical welfare effects of horizontal mergers (henceforth only ’mergers’) in two-sided 

markets, is quite scarce and the focus in theoretical as well as empirical work has 

often been on mediamarkets and in particular the newspaper industry. There are a 

number of empirical studies on mergers in two-sided markets that consider these 

market-types including Filistrucchi et al. (2012), Jeziorski (2014) and Van Cayseele 

& Vanormelingen (2019).6 

An early and somewhat specifc contribution to the theoretical literature on mergers 

in two-sided markets is Chandra & Collard-Wexler (2008). The authors consider 

a model of two competing newspapers and two advertisers of differentiated prod-

ucts. Readers are distributed over the Hotelling line and it is assumed that readers’ 

demand for products and newspapers are correlated. Key to their result is their 

assumption of below marginal cost pricing on the reader side of the market. The 

advertisers have low willingness to pay for the attention of marginal readers. Hence, 

the revenue generated by marginal readers may be insuffcient to cover the subsidy 

they get by the newspaper. As a result, the duopoly equilibrium may imply higher 

prices for both sides of the market than the prices set by a monopolist that internal-

5See Rochet & Tirole (2003) for a more examples of traditional industries as well as new economy 

industries with these features. 
6Filistrucchi et al. (2012) study the Dutch newspaper market, Van Cayseele & Vanormelingen 

(2019) consider the Belgian newspaper industry and Jeziorski (2014) estimates the effects of a merger 

in the US radio industry. 
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izes this effect.7 

Mergers in two-sided markets are analyzed in a similar fashion in Leonello (2011). 

Her model is particularly well suited for the newspaper industry although the anal-

ysis applies more generally to other settings.8 She considers a case where two com-

peting platforms merge into a joint ownership with some degree of interoperability 

between the platforms. Specifcally, the merged entity offers consumers the possi-

bility to interact with users on both platforms. It is shown that the merger can be 

welfare enhancing even absent effciency gains if the indirect network effects are 

suffciently strong. Cosnita-Langlais et al. (2016) extend her analysis by consider-

ing competition between four adjacent platforms in a spatial model à la Salop. The 

authors assume perfectly symmetrical groups of agents and that a merger results 

in marginal cost reductions for the platforms that merge. The authors show that a 

merger may lead to lower prices in the presence of effciency gains if network effects 

are suffciently strong. 

Chandra & Collard-Wexler (2008), Leonello (2011) and Cosnita-Langlais et al. (2016) 

all assume that a merger between two platforms implies joint ownership of the two 

merging platforms. Correia-da-Silva et al. (2019) consider the case where the num-

ber of active platforms is reduced as a result of a merger. Specifcally, they consider a 

merger in a two-sided market where k ∈ {1, ..., K} homogeneous platforms compete 

à la Cournot. The extent to which agents on one side beneft from the interaction 

with agents on the other side of a platform depends on which of the platforms that 

is joined. As a result, the platforms charge different prices but the same external-

ity adjusted prices in equilibrium.9 It is shown that consumers on both sides of the 

market beneft from a merger if the pre-merger externality adjusted prices are below 

marginal costs on both sides of the market. 

7Chandra & Collard-Wexler (2008) fnd empirical evidence that supports this result by using data 

from the Canadian newspaper industry. 
8For instance, she assumes that only one side of the market obtains benefts from the interaction 

with agents of the other side and that both groups are symmetrical with respect to their preferences 

for platform types. 
k9Platform k charges price p to side i ∈ {1, 2} of the market. The externality adjusted price isi 

k kdefned as pi − αin−i where αi is the beneft side i obtain from interacting with agents on the other 

side of the platform and n−i is the number of agents on the other side of the platform. 
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The choice of the merged entity to either shut down one platform or keep both is not 

investigated in the above-mentioned papers, but rather assumed to be exogenously 

determined. This issue is in part considered in Tan & Zhou (2019). They provide 

a more general theoretical framework by considering competition between multi-

ple platforms that serve multiple groups of agents. In an illustration of a merger 

between two platforms in a market constituted of three competing platforms they 

fnd that the joint proft of two merged platforms is higher than the individual prof-

its in the duopoly setting. Thereby they conclude that a merged platform has no 

incentives to shut down one platform and compete with the remaining one. 

Similar to Chandra & Collard-Wexler (2008) and Leonello (2011) I consider a merger 

between two competing platforms located at the endpoints of a Hotelling line and 

assume that consumers patronize only one platform. While the focus in their studies 

is on the newspaper market, I consider a merger between two digital platforms more 

generally. In particular I do not assume any specifc relation between the preferences 

of the consumer groups or between the consumer groups’ benefts from interacting 

on a platform.10 In addition I investigate the choice of the merged entity to shut 

down one platform or keep both under a joint ownership. In contrast to Tan & 

Zhou (2019) I assume that platforms have fxed costs and that fxed costs are higher 

for a merged entity that operates two platforms. 

10The analysis in Chandra & Collard-Wexler (2008) is specifcally adapted to the conditions in the 

newspaper market. Leonello (2011) considers the case where consumer groups have equal prefer-

ences and where only one group beneft from the interaction. 
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Part I 

Duopoly in a two-sided market 

A model of two competing platforms 

The analysis follows a model of competing intermediaries (or platforms) presented 

in section 4 in Armstrong (2006). For illustrative purposes, the model will here be 

presented in the light of a situation where buyers and sellers interact on the plat-

forms. However, the model applies more generally to other settings where agents 

of some group interact with agents of some other group. 

Consider two differentiated platforms that compete for buyers and sellers. There 

are two sides of the market, a buyer and a seller side that have heterogeneous pref-

erences over the two platform types. Specifcally, members of both groups are uni-

formly and continuously distributed over the unit interval according to their pref-

erences over platform types. The two platforms are located at the endpoints of the 

interval. To facilitate notation, let the competing platforms be denoted as platform 

0 and platform 1 respectively in accordance with their location in the interval. In-

direct network effects are present, so a buyer’s valuation of a platform increases in 

the number of sellers on the platform and vice versa. 

The situation is modelled as a two-stage game. At the frst stage the competing 

platforms set their prices simultaneously. At the second stage the buyers and sellers 

make a choice to join one of the two platforms, conditional on the prices set by the 

platforms and on their respective expectations about the number of participants on 

the other side of the platforms. In equilibrium, the expectations of the buyers and 

sellers are consistent. 

i iLet pb and p denote the fxed fees that buyers and sellers are charged respectively s 
i iby platform i ∈ {0, 1} to join that platform. Let n and nb be the respective numbers 

of sellers and buyers that use platform i. The buyer and seller utilities on platform i 

(gross of any disutility from not being able to use the most preferred platform type) 
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i ithat attracts nb buyers and n sellers are given by: s 

i i ivb = n αb − pb (1)s 

i i iv = nbαs − p (2)s s 

where parameter αb > 0 denotes the beneft a buyer obtains from interacting with 

a seller on the same platform and similarly, parameter αs > 0 is the beneft a seller 

obtains from interacting with a buyer on that platform. The parameters αb and αs 

thus measure the indirect network effects for buyers and sellers and are indepen-

dent of which platform the groups interact on. Note that these specifcations imply 

that consumers of one group only value a platform by its ability to enable the in-

teraction with consumers of the other group and that platforms are perceived as 

homogeneous with respect to their provision of interaction possibilities. 

Buyers and sellers incur a transportation cost when joining a platform that increases 

linearly in their distance to the platform at rate τb > 0 and τs > 0 respectively. This 

transportation cost is to be interpreted as the buyers’ and sellers’ respective disutility 

from not being able to choose their most preferred platform type, and is a measure 

of the perceived horizontal differentiation between the two platforms. Since plat-

forms are perceived as homogeneous in their provision of interaction possibilities, 

horizontal differentiation can in this context be refected in differences in layout 

or other features that affects the platform experience but are insignifcant for the 

intrinsic beneft of the interaction. 

Following Armstrong’s (2006) specifcation of user gross utilities on the platforms 

given in (1) and (2), the net utility for a buyer located at x ∈ [0, 1] from using plat-
0 1form 0 and 1 is given by Ub 

0(x) = vb − xτb and Ub 
1(x) = vb − (1 − x)τb respectively. 

Analogously, the net utility of a seller located at y ∈ [0, 1] from using platform 0 and 
0 11 is given by U0(y) = v − yτs and U1(y) = v − (1 − y)τs respectively. s s s s 

Users participate in the market whenever the net utility (henceforth only ’utility’) 

from joining a platform is non-negative. If both platforms yield non-negative utility 

then users will join the platform that generates greater utility. Provided that every 

buyer and seller is active in the market, there is a buyer and a seller in [0, 1] that is 

indifferent between joining platform 0 or 1. These agents get the lowest utility from 

participating in the market and it follows that the market is covered if their utility 
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from joining a platform is non-negative. Armstrong (2006) assumes that every buyer 

and seller obtains a suffciently high level of utility from participating in the market 

to ensure that the market is covered. The total number of buyers is then n0 
b + n1 = 1b 

and the total number of sellers is given by n0 
s + n1 

s = 1. 

Note that a covered market implies that the platforms share a segment of the market 

where they compete for buyers and sellers. In the opposite case where parameter 

values are such that the indifferent buyer and seller obtain negative utility and 

thereby abstain from market participation, the platforms enjoy positions as local 

monopolists. From a competition policy perspective, this is not a relevant case to 

consider since the lack of strategic interaction between the platforms implies that 

the equilibrium would not be altered as a result of a merger. 

Now, let the indifferent buyer be located at x̂. Then: 

0 1Û 
b 
0 ≡ Ub 

0(x̂) = vb − x̂τb = vb − (1 − x̂)τb = Ub 
1(x̂) ≡ Û1 

b 

1 v0 
b − v1 

⇔ x̂ = + b (3)
2 2τb 

Correspondingly, the indifferent seller is located at: 

1 v0 
s − v1 

sŷ = + (4)
2 2τs 

The market is covered if the indifferent buyer and seller obtain non-negative net 

utility from market participation. Hence, every buyer participate in the market if 

Ub 
0(x̂) = Ub 

1(x̂) ≡ Û b ≥ 0. Similarly, all the sellers participate in the market if 

U0(ŷ) = U1(ŷ) ≡ Û s ≥ 0.s s 

It follows that the market is covered if: 

0 1Û b = vb − x̂τb = vb − (1 − x̂)τb ≥ 0 (5) 
0 1Û s = v − ŷτs = v − (1 − ŷ)τs ≥ 0 (6)s s 

Substituting for x̂ and ŷ in (5) and (6) yields: 
0 1vb + vb − τbÛ b = ≥ 0 (7)

2 
v0 

s + v1 − τssÛ s = ≥ 0 (8)
2 
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Now, using the expressions given in (1) and (2) in the inequalities in (7) and (8), and 
0 1 0 1using that nb + n = 1 and ns + n = 1 gives: b s 

0 0 1 1 0 1 
ˆ ns αb − pb + ns αb − pb − τb αb − (pb + pb) − τbUb = = ≥ 0

2 2 
0 0 1 1 0 1n αs − p + n αs − p − τs αs − (p + p ) − τsb s b s s sÛ s = = ≥ 0

2 2 

It follows that, the market is covered when the parameter values are such that the 

full market participation constraints, FMPCB and FMPCS, are satisfed: 

αb − (p0 
b + pb 

1) − τb ≥ 0 (FMPCB) 

αs − (p0 
s + p1) − τs ≥ 0 (FMPCS)s 

If this is the case, then every buyer located in [0, x̂] chooses to join platform 0, and 

every buyer located in (x̂, 1] chooses to join platform 1. The demand for platform 

0 (equivalent to n0 
b, the number of buyers that use platform 0) is thus given by 

v0 
b−v1

0 1 b 1n = x̂ = 2 + and the demand for platform 1 (i.e. nb, number of buyers thatb 2τb 
v1 

b−v0
1 1 buse platform 1) is given by n = 1 − x̂ = 2 + . Analogously, the number ofb 2τb 

0 10 1 v −vs ssellers that joins platform 0 is given by ns = ŷ = 2 + , and the number of2τs 
1 0v −v1 1 s ssellers that joins platform 1 is given by ns = 1 − ŷ = 2 + 2τs 

. 

Hence, the number of buyers and sellers that chooses to join platform i is given by: 

1 vi 
i
b − vb 

−i 
n = + (9)b 2 2τb 

1 vi − v−i 
i s sn = + (10)s 2 2τs 

We can now derive the respective demands for platform i for buyers and sellers, 

conditional on their respective expectations of the number of participants on the 

other side of the same platform. Using (1) and (2) and the fact that ni
b = 1 − nb 

−i and 
in = 1 − n−i in (9) and (10) yields: s s 

1 1i i i i −inb(n ) = + [(2n − 1)αb − (pb − p )] (11)s 2 2τb
s b 

1 1i i i i −in (nb) = + [(2nb − 1)αs − (p − p )] (12)s s s2 2τs 
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From (11) and (12) it can be noted that the buyers’ demand for platform i depends 

on the expected number of sellers on platform i and correspondingly, the sellers’ 

demand for platform i depends on the expected number of buyers on that platform. 

We notice that a market sharing equilibrium requires some degree of product dif-

ferentiation. In the extreme case with homogeneous platforms (τb → 0 and τs → 0) 

the ratios 1 and 1 become infnitely large. As has been concluded by Caillaud & 2τb 2τs 

Jullien (2003), the only equilibrium in a setting with homogeneous platforms is that 

one platform attracts all agents. 

By solving the equation system (11) and (12) we get the expressions for the consis-

tent expectations equilibrium number of buyers and sellers: 
i −i i1 αb(p−i − p ) + τs(p − pb)i s s bn = + (13)b 2(τbτs − αbαs)2 

−i i i1 αs(p − pb) + τb(p−i − p )i b s s n = + (14)s 2 2(τbτs − αbαs) 

When the indirect network effects are suffciently weak in relation to the degree of 

product differentiation, such that τbτs > αbαs, the number of buyers and sellers on 

a given platform are decreasing functions of the user fee charged by that platform. 

The network size is then monotonically decreasing in prices and there is a unique 

demand level at any given price. The condition that τbτs > αbαs ensures that two 

platforms can be active in the same market, and will henceforth be referred to as the 

Market Sharing Condition (MSC):11 

τbτs > αbαs (MSC) 

Assuming that platform i has constant marginal cost, cb and cs, of providing the ser-

vice to buyers and sellers we get the following expression for the proft of platform 

i: 

i i i iΠi = (p − cs)n + (pb − cb)n (15)s s b 

11When agents have heterogeneous preferences for the platform type and there are strong network 

effects, such that τbτs < αbαs, the number of participants on each side of the market is an increasing 
i j i j i j i j

αb(p −ps)+τs(pb−p αs(pb−pb)+τb(p −ps)i 1 s b) i 1 sfunction of the price: n = 2 + , and ns = 2 + . There are thenb 2(αbαs−τbτs) 2(αbαs−τbτs) 

multiple equilibrium network sizes and the interior equilibrium, where ni
b, ni ∈ [0, 1], is unstable,s 

i i i iwhereas nb, ns = 0 and nb, ns = 1 are stable equilibria. This creates tipping effects and a situation 

where one of the platforms in the market attracts all the users (Bellefamme & Peitz 2010). 
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i 

The competing platforms anticipate the buyers and sellers behavior and choose their 

prices simultaneously. Thus, platform i solves the following problem: 

−i i i� 1 αs(p − pb) + τb(p−i − p ) � 
i b s s max Πi = (p − cs) +s 

pb,pi 2 2(τbτs − αbαs)s 

i −i i 
i 

� 1 αb(p− 
s

i − ps) + τs(pb − pb) 
� 

+ (pb − cb) + (16)
2 2(τbτs − αbαs) 

The frst order conditions are: 

∂Πi � 1 αs(p−i − pi
b) + τb(p−i − pi ) � 

b s s = +
∂pi 2 2(τbτs − αbαs)s 

τb(pi − cs) αb(pb
i − cb)− s − = 0

2(τbτs − αbαs) 2(τbτs − αbαs) 
−i i i1 αs p − pb(αs + αb) + τb(p−i − 2ps + cs) + αbcb⇐⇒ + b s = 0 (17)

2 2(τbτs − αbαs) 

∂Πi � 1 αb(p− 
s

i − ps
i ) + τs(pb 

−i − pb
i ) � 

= + 
∂pi 2 2(τbτs − αbαs)b 

τs(pi
b − cb) αs(pi − cs)− − s = 0

2(τbτs − αbαs) 2(τbτs − αbαs) 
i −i i1 αb p−i − p (αb + αs) + τs(p − 2pb + cb) + αscs⇐⇒ + s s b = 0 (18)

2 2(τbτs − αbαs) 

The second order conditions are: 

∂2Πi τs 
i = − < 0 (19)

∂p 2 τbτs − αbαsb 

∂2Πi τb 
2 = − < 0 (20)

∂pi τbτs − αbαss 

� �2 

|H(pi
b, pi

s)| = 
∂2Πi 

· ∂
2Πi 

− 
∂2Πi 

∂pi 2 ∂pi 2 ∂pi ∂pi 
b bs s 

τsτb (αb + αs)2 4τbτs − (αb + αs)2 
= − = > 0 (21)

(τbτs − αbαs)2 4(τbτs − αbαs)2 4(τbτs − αbαs)2 
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Conditions (19) and (20) hold by the Market Sharing Condition, (MSC). Condition 

(21) is satisfed if, and only if: 

4τbτs > (αb + αs)
2 (EC) 

This is a stricter restriction on the indirect network effects than (MSC). It follows 

that it is necessary and suffcient that (EC) is satisfed for (MSC) and the second 

order conditions for a maximum to hold, and this condition is therefore referred to 

as the Equilibrium Condition (EC).12 

If (EC) holds, platform i’s proft maximizing choice of prices (pi
b, ps

i ), given the com-

bination of prices set by the competing platform, is an interior critical point for 

platform i’s proft function. Platform i’s best response to its competitor’s prices can 

then be solved from the system of frst order equations (17) and (18). 

i −i iBy imposing symmetry, p = p = pb and p = p−i = ps, Armstrong (2006) fnds b b s s 

that: 

1 −αb pb − τb ps + τbcs + αbcb+ = 0
2 2(τbτs − αbαs) 

αb⇐⇒ ps = cs + τs − (αs + pb − cb) (22)
τb 

1 −αs ps − τs pb + τscb + αscs 
+ = 0

2 2(τbτs − αbαs) 
αs⇐⇒ pb = cb + τb − (αb + ps − cs) (23)
τs 

Solving the system of frst order equations yields: 

ps = cs + τs − αb (24) 

pb = cb + τb − αs (25) 

Now, the equations in (13) and (14) reduce to: 

ni = 
1 

(26)b 2 

ni = 
1 

(27)s 2 
12(EC) corresponds to assumption 8 in Armstrong (2006) and is assumed to hold throughout the 

analysis. 
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In a symmetric equilibrium each platform will serve an equal share of buyers and 

sellers. 

The derived equilibrium is consistent with the assumption that the platforms share 

a market segment if the parameter values are such that the market is covered in 

equilibrium. Recall the constraints for a covered market, (FMPCB) and (FMPCS). By 

inserting the equilibrium prices set by the platforms into these expressions we obtain 

the restrictions on the parameters such that the market is covered in equilibrium: 

αb + 2αs − 3τb − 2cb ≥ 0 (FMPCB*) 

αs + 2αb − 3τs − 2cs ≥ 0 (FMPCS*) 

Hence, conditions (FMPCB*) and (FMPCS*), together with (EC) must be satisfed in 

this model. By solving these conditions for αs we get:13 

3 1
αs ≥ τb + cb − αb (28)

2 2 
αs ≥ 3τs + 2cs − 2αb (29) 

√
αs < 2 τbτs − αb (30) 

For fxed values of τb, τs, cb and cs, the conditions can be illustrated graphically in 

(αb, αs)-plane. In Figure 1 below, τb and τs are set to τb = τs = τ, where τ is some 

positive constant, and cb and cs are set equal to 0. 

13The inequality in (30) is equivalent to (EC) since αb, αs, τb, τs > 0. 
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Figure 1 

αs 

(0, 0) αb 

αs = αb3τ 

3 
2 τ 

FMPCS* 

FMPCB* 

EC 

The shaded area below the dashed line represent the set of combinations of (αb, αs) 

for which the Equilibrium Condition (EC) is satisfed. The light shaded area above 

the full market participation constraints for buyers and sellers represents the set 

of combinations of (αb, αs) for which the market is covered. Notice that any pair 

(αb, αs) that satisfes (EC) is incompatible with a covered market. 

When assuming that marginal costs for serving both sides of the markets are pos-

itive, the intercept of the full market participation constraints of buyers and sellers 

increase. The result is an upward shift in these constraints, further away from the 

set of combinations of (αb, αs) for which (EC) is satisfed. 

The presentation in Figure 1 assumes that buyers and sellers are equal with respect 

to their preferences for platform type. Nonetheless, it can be shown that there exist 

no parameter values such that the conditions for a covered market in equilibrium, 

(FMPCB*) and (FMPCS*); and the necessary and suffcient condition for a unique 

market sharing equilibrium, (EC); are compatible. The result is summarized in 

Proposition 1. 

Proposition 1 The second order conditions for an interior solution in the model proposed 
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by Armstrong (2006) are not compatible with the assumption of a covered market in equilib-

rium. 

Proof. See appendix A.1. � 

The result is not surprising. Firstly, in case consumers of one group only value a 

platform by its ability to enable the interaction with consumers of the other group, 

then indirect network effects must be suffciently high in relation to the degree of 

platform differentiation to ensure that the platforms’ share market areas. Second, 

consumers perceive platforms as homogeneous in their provision of interaction pos-

sibilities. As mentioned in the beginning of this section, horizontal differentiation 

can in this context be refected in differences in for example layout or similar fea-

tures. There is no reason to assume that consumers of any group have very strong 

preferences for one platform or the other in such contexts. This conficts with the 

requirement that the degree of platform differentiation must be suffciently high to 

ensure a unique market sharing equilibrium. 

The model presented by Armstrong (2006) is then not very useful for a merger 

analysis. One way to ensure that the second order conditions for an interior solution 

are compatible with the conditions for a covered market is to assume that buyers 

or sellers obtain some beneft from using a platform independently of the number 

of agents on the other side of the platform. This is motivated when platforms 

provide additional content that consumers value. While this precludes an analysis 

of mergers in markets that lack such features like most e-commerce marketplaces, 

there are many other digital platform markets where the assumption fts. Examples 

include digital newspapers and magazines, online advertising platforms (such as 

blogs and online streaming markets) or platforms providing intermediation services 

as well as information to users (consider for example online travel intermediaries 

that provide users with information on travel destinations while also enabling the 

interaction between travellers and accommodation providers). 

In the following section I extend the buyers’ and sellers’ respective gross utilities 

from using a platform with a constant beneft representing users’ valuation of the 

intrinsic quality of a platform. It is shown that when such stand-alone benefts are 
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4 

present, the benefts from interacting on a platform can be lower and still ensure 

full market participation. In this case, the conditions for a covered market and the 

second order conditions for an interior solution can hold simultaneously. 

Introducing stand-alone benefts 

Consider the model presented in the previous section, but now suppose that buyers 

and sellers also obtain a constant, non-negative, stand-alone beneft from participat-

ing on a platform, and that this beneft is independent of the number of participants 

on the other side of the platform. This is to be interpreted as the beneft users obtain 

by the platforms’ provision of some additional content. 

Letting a user’s stand-alone beneft from using a platform be independent of which 

platform is joined, the gross utilities (1) and (2) on platform i expands to: 

i i iwb = sb + nsαb − pb (31) 
i i iw = ss + nbαs − ps (32)s 

where sb ≥ 0 and ss ≥ 0 denote the stand-alone beneft that a buyer and a seller 

derive respectively from joining any of the two platforms. 

Recall that buyers and sellers are continuously and uniformly distributed over the 

unit interval according to their preferences over platform types and that the two 

competing platforms are located at the extreme points of the interval. In this con-

text, platforms may be differentiated in terms of how the provided content appeals 

to consumers. Newspapers that serve readers and advertisers may for example 

differ in terms of political position, travel intermediaries may provide information 

on different types of travel destinations and blogs can be differentiated in terms of 

content and thereby attract different types of readers and advertisers. 

A buyer and a seller will choose to join the platform that yields the highest utility. 

As before, the indifferent buyer and seller is located at x̂ and ŷ respectively. By the 

modifed specifcations of the gross utilities it follows that the respective location of 
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the indifferent buyer and seller is given by: 
0 
b − w1 

b1 w 
x̂ = + (33)

2 2τb 
0 11 ws − wsŷ = + (34)

2 2τs 

As long as every buyer derives non-negative utility from joining a platform, every 

buyer located at x ∈ [0, x̂] chooses to join platform 0, and every buyer located at 

x ∈ (x̂, 1] joins platform 1. Similarly, when every seller obtains non-negative utility 

from participation, then all sellers located at y ∈ [0, ŷ] choose to join platform 0, and 

every seller located at (ŷ, 1] joins platform 1. The number of buyers and sellers that 

join platform i is then given by: 

wi 1 b
i − wb 

−i 
n = + (35)b 2 2τb 

1 wi − w−i 
i s sn = + (36)s 2 2τs 

Now using (31) and (32) in (35) and (36): 

i i −i i −i1 n αb − pb − (n−iαb − p ) 1 vb − vi s s b bn = + = + (37)b 2 2τb 2 2τb 
i i −i i1 n αs − p − (n αs − p−i) 1 v − v−i 

i b s b s s sn = + = + (38)s 2 2τs 2 2τs 

where the last equalities follow from the defnitions in (1) and (2). Note that (37) 

and (38) are identical to (9) and (10). As a consequence, the subsequent steps in the 

derivation of the consistent expectation equilibrium network sizes and the equilib-

rium duopoly prices will be identical to the corresponding steps in section 3. Hence, 

when the gross utilities on the platform are extended with stand-alone benefts the 

equilibrium duopoly prices and network sizes will nevertheless be given by (24), 

(25), (26) and (27), repeated here for the convenience of the reader: 

ps = cs + τs − αb 

pb = cb + τb − αs 

1in = b 2 
1in = s 2 
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In section 3 it was established that the equilibrium is characterized by these equa-

tions when the market sharing condition and the second order conditions for a 

maximum are both satisfed and that this is the case if and only if the Equilibrium 

Condition (EC) hold. It should be evident that this applies also in the case with 

extended gross utilities. 

So far, the analysis based on the gross utilities in (31) and (32) has been identical to 

the analysis in section 3. What is different is the utility of the indifferent buyer and 

seller. Recall that platforms have an overlapping market area where they compete 

for buyers and sellers only if the market is covered and that this is the case when 

the indifferent buyer and seller obtain non-negative utility from joining a platform: 

0 1Û b = wb − x̂τb = wb − (1 − x̂)τb ≥ 0 (39) 
0 1Û s = ws − ŷτs = ws − (1 − ŷ)τs ≥ 0 (40) 

We can use the expressions for the location of the indifferent buyer and seller, (33) 

and (34), into the expressions above: 
0 1wb + wb − τbÛ b = ≥ 0 (41)

2 
w0 + w1 − τss sÛ s = ≥ 0 (42)

2 
0 1 0 1Using (31) and (32) and the fact that nb + n = 1 and ns + ns = 1 in (41) and (42) b 

yields: 
0 1αb − (pb + pb) − τb + 2sbÛ b = ≥ 0 (43)

2 
αs − (p0 

s + p1) − τs + 2sssÛ s = ≥ 0 (44)
2 

Hence, a covered market implies that the extended full market participation con-

straints are satisfed for buyers and sellers respectively: 

αb − (p0 
b + p1 

b) − τb + 2sb ≥ 0 (FMPCB2) 

αs − (ps 
0 + p1) − τs + 2ss ≥ 0 (FMPCS2)s 

Inserting the equilibrium prices and the corresponding network sizes into the full 

market participation constraints (FMPCB2) and (FMPCS2) gives: 

αb + 2αs − 3τb + 2(sb − cb) ≥ 0 (FMPCB2*) 

αs + 2αb − 3τs + 2(ss − cs) ≥ 0 (FMPCS2*) 
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It should be evident that, unless both sb and ss are equal to 0 the restrictions on 

the parameters such that the market is covered in equilibrium given by (FMPCB2*) 

and (FMPCS2*) are less restrictive than the corresponding conditions in section 3: 

(FMPCB*) and (FMPCS*). Hence, if stand-alone benefts are suffciently large for at 

least one side of the market, there exist parameter values that satisfy the conditions 

for a covered market in equilibrium, (FMPCB2*) and (FMPCS2*), and the necessary 

and suffcient condition for a unique market sharing equilibrium, (EC). 

The intuition is that if stand-alone benefts from using a platform are suffciently 

high for at least one of the groups, the indirect network effect can be lower for 

that group and still ensure full market participation. The upper restrictions on 

the indirect network effects given by (EC) can then be consistent with full market 

participation for both groups. 

For fxed values of τb, τs, cb, cs, sb and ss, the conditions (FMPCB2*), (FMPCS2*) and 

(EC), can be illustrated graphically in (αb, αs)-plane. Solving for αs in (FMPCB2*) 

and (FMPCS2*) yields: 

3 1
αs ≥ τb − (sb − cb) − αb2 2

(45) 

αs ≥ 3τs − 2(ss − cs) − 2αb (46) 

Figure 2 below illustrates the conditions in (αb, αs)-plane in the case when buyers 

and sellers are equally differentiated and the stand-alone benefts are higher than 

marginal costs for both sides of the market: 
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αs 

(0, 0) αb 

αs = αb 

3τs − 2(ss − cs) 

3 
2 τb − (sb − cb) 

FMPCS2* 

FMPCB2* 

EC 

Figure 2 

The shaded area below the dashed line is the set of combinations of (αb, αs) for which 

condition (EC) is satisfed; and the shaded area above the full market participation 

constraints is the set of pairs (αb, αs) for which the market is covered. From Figure 

2 it can be observed that suffciently high positive stand-alone benefts decrease 

the intercepts of the full market participation constraints of buyers and sellers and 

there is an overlapping segment where the full market participation constraints and 

condition (EC) are satisfed simultaneously. The darkest shaded area in the fgure 

represent the set of combinations of (αb, αs) for which all conditions are satisfed for 

fxed parameter values. 

Now suppose instead that only one side of the market, say buyers, obtain a stand-

alone beneft from using the platform. Again, we can illustrate the conditions for 

a covered market together with the equilibrium condition in (αb, αs)-plane for fxed 

values of the other parameters. 

Figure 3 below illustrates the case where buyers and sellers are equally differenti-

ated, stand-alone benefts for sellers and the marginal costs of serving the seller side 

of the market are zero, and the stand-alone beneft for buyers exceeds the marginal 

cost of serving the buyer side of the market. 
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Figure 3: τb = τs 

αs 

(0, 0) αb 

αs = αb3τs 

3 
2 τb − (sb − cb) 

FMPCS2* 

FMPCB2* 

EC 

When buyers obtain suffciently high stand-alone benefts from joining a platform, 

the intercept of the full market participation constraint for buyers decreases. For 

any given value of αs, the beneft buyers obtain from interacting on a platform, αb, 

can now be lower and still ensure that every buyer participate in the market. 

There is an overlapping segment, represented by the darkest shaded area, where all 

conditions are satisfed. Interestingly, the conditions are all satisfed for parameter 

values such that αb > αs in the case that buyers and sellers are equally differentiated. 

We conclude the following. 

Proposition 2 Suffciently large stand-alone benefts for at least one side of the market are 

necessary to ensure that the second order conditions for an interior solution are compatible 

with the conditions for a covered market. 

In case only one group k ∈ {b, s} obtains stand-alone benefts from joining a platform the 

following conditions must hold: 

sk > 
3 √
( τb −2

√
τs)

2 + cb + cs (47) 
√

3τ−k + 2c−k − 4 τkτ−k < 0 (48) 
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Proof. See appendix A.2 � 

Having established that the equilibrium is consistent with the assumption of a cov-

ered market in the presence of stand-alone benefts we can now proceed with the 

analysis of a merger in markets where such benefts are present. 

Part II 

A horizontal merger 

Suppose that the two competing platforms described in the previous section merge 

into a monopoly. I will assume that a merger between the two frms does not lead 

to a reduction in marginal costs of serving the two sides of the market for any of 

the platform types, 0 and 1. Any gains from the merger are assumed to be due to 

reductions in fxed costs. These presumptions are motivated by the fact that fxed 

costs are typically high while marginal costs are typically low in digital platform 

markets. It is therefore reasonable to assume that the effect on marginal costs from 

a merger are negligible and that any gains are motivated by savings in fxed costs. 

The choices of the merged entity 

If the two frms merge the market becomes a monopoly. I assume that platforms’ 

location do not change as a result of a merger which implies that platforms continue 

to offer the same services. Consumer preferences over platform types are unaffected 

by the merger. Now suppose the merged entity can choose to either shut down one 

of the platforms or to keep both platforms under a joint ownership. 

Let the monopoly profts of a single-platform monopolist and a two-platform mo-

nopolist be denoted Πm and Πm respectively. The merged entity will choose to shut 1 2 

down one platform if, and only if, Π1 
m ≥ Π2 

m . 
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5.1 Single-platform monopoly 

The profts of a single-platform monopolist that charges fxed fees to users that 

participate on the platform is of the form: 

Πm = (ps − cs)ns + (pb − cb)nb − f1 (49)1 

where f1 is the monopolist’s fxed costs. 

In this setting there is only one platform in the market that buyers and sellers can 

choose to join. As before, the preferences of buyers and sellers are uniformly and 

continuously distributed over the interval [0, 1] and the gross surplus of a buyer 

and a seller on the platform are again given by (31) and (32). Suppose that the 

monopolist chooses to shut down platform 1 so that the only platform in the market 

is located at 0. As before, the net utility of buyer located at x ∈ [0, 1] is given by 

Ub = wb − xτb from using the platform, and a seller located at y ∈ [0, 1] obtains net 

utility Us = ws − yτs from joining the platform. A buyer located at x ∈ [0, 1] chooses 

to join the platform if Ub = wb − xτb ≥ 0 and a seller located at y ∈ [0, 1] chooses to 

join the platform if Us = ws − yτs ≥ 0. 

At initial pre-merger prices, the monopolist serves half of the market. When plat-

form 1 is shut down, buyers and sellers located in ( 1
2 , 1] will join the monopolist’s 

platform if it yields non-negative utility, and abstain from usage otherwise. I will 

consider the case when it is optimal for the monopolist to serve the whole market. 

The consumers located in ( 1
2 , 1] will join the monopolist’s platform if the price is suf-

fciently low to compensate for the disutility arising from joining a less preferable 

platform. In addition, buyers must expect that a suffciently large number of sellers 

choose to join the platform and vice versa. These expectations must be considered 

in the price setting of the monopolist for the analysis to be complete. 

The buyer that is indifferent between joining the platform and abstaining participa-

tion is located at x̂: 

Û b = wb − x̂τb = 0 ⇔ x̂ = 
wb (50)
τb 

The indifferent seller is located at ŷ: 

Û s = ws − ŷτs = 0 ⇔ ŷ = 
ws (51)
τs 
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All the buyers located in [0, x̂] and all the sellers located in [0, ŷ] choose to join the 

platform. The number of buyers and sellers that participate on the platform is thus 

given by: 

wbnb = x̂ = (52)
τb 

ns = ŷ = 
ws (53)
τs 

By using (31) and (32) in the expressions above we obtain the number of buyers and 

sellers conditional on their expectations about the number of participants on the 

other side of the platform: 

sb + αbns − pbnb = (54)
τb 

ss + αsnb − ps ns = (55)
τs 

Solving the system of equations gives the fulflled expectations equilibrium number 

of users on the platform: 

τs(sb − pb) + αb(ss − ps)nb = (56)
τbτs − αbαs 

τb(ss − ps) + αs(sb − pb)ns = (57)
τbτs − αbαs 

The monopolist anticipates the behavior of the buyers and sellers and solves: h1 
max Πm = (ps − cs)(τb(ss − ps) + αs(sb − pb)) ps,pb 

1 τbτs − αbαs i 
+ (pb − cb)(τs(sb − pb) + αb(ss − ps)) − f1 (58) 

The derivation of the optimal prices and the conditions for when it is optimal for 

the monopolist to serve the entire market is tedious and is therefore relegated to ap-

pendix B.1. The proft maximizing monopoly prices coincide with full participation 

in equilibrium when: 

2τb(ss − cs) + (αb + αs)(sb − cb) ≥ 4τbτs − (αb + αs)
2 (59) 

2τs(sb − cb) + (αb + αs)(ss − cs) ≥ 4τbτs − (αb + αs)
2 (60) 

It is only optimal for the monopolist to serve the entire market when the total bene-

fts from joining a platform are suffciently high for both buyers and sellers relative 

to their degree of platform differentiation. 
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The monopoly prices are then: 

pb = sb + αb − τb (61) 

ps = ss + αs − τs (62) 

The monopoly profts are then given by: 

Πm = (sb + αb − τb − cb) + (ss + αs − τs − cs − f1)1 

= sb + ss + αs + αb − τb − τs − cb − cs − f1 (63) 

5.2 Two-platform monopoly 

The proft of a two-platform monopolist that charges fxed fees is of the form: 

0 0 0 0 1 1 1 1Π2 
m = (ps − cs)ns + (pb − cb)nb + (ps − cs)ns + (pb − cb)nb − f2 (64) 

where f2 is the fxed costs of the two-platform monopolist. 

It is assumed that f2 ≥ f1. A substantial part of the fxed costs, in particular in the 

digital economy, arise from capital costs and costs related to research and develop-

ment (R&D) and the maintenance of a platform (Duch-Brown 2017). It is logical to 

assume that the fxed costs of a monopolist operating two platforms are at least as 

high as the fxed costs of a single-platform monopolist. 

As before, buyers and sellers are uniformly and continuously distributed over the 

interval [0, 1] with respect to their preferences, and the platforms are located at the 

extreme points, 0 and 1 respectively. At initial, pre-merger, prices, the monopolist 

serves the entire market where each platform serves an equal share of consumers. 

I will again consider the case where it is proft maximizing for the monopolist to opt 

for a covered market. Since marginal costs are unaffected by the merger there is no 

reason to assume that the monopolist will charge asymmetric prices. Hence, p1 = b 
2 1 2pb = pb and ps = ps = ps. Recall that under full market coverage, symmetric prices 

imply that the consistent expectations equilibrium network sizes always equals 1 
2 

for both sides of the market. That is, platforms serve an equal share of buyers and 
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sellers in equilibrium. The best the monopolist can do is then to set the highest 

prices that the indifferent buyer and seller can accept, that is, the price that gives 

the indifferent users zero utility. 

By the full market participation constraints, (FMPCB2) and (FMPCS2), it then fol-
1lows that the utility of the indifferent buyer and seller is given by Û b = 2 [αb − 2pb − 

1τb + 2sb] and Û s = 2 [αs − 2ps − τs + 2ss] respectively. The two-platform monopolist 

will set the fees according to: 

1 
[αb − 2pb − τb + 2sb] = 0

2 
1 ⇐⇒ pb = [αb − τb + 2sb] (65)
2 

1 
[αs − 2ps − τs + 2ss] = 0

2 
1 ⇐⇒ ps = [αs − τs + 2ss] (66)
2 

The monopoly proft of a two-platform monopolist is then: 

1 1 1 1
Πm = (ps − cs) + (pb − cb) + (ps − cs) + (pb − cb) − f22 2 2 2 2 

= (ps − cs) + (pb − cb) − f2 

1 1 
= ( [αs − τs + 2ss] − cs) + ( [αb − τb + 2sb] − cb) − f22 2 

1 
= (αs + αb − τs − τb) + ss + sb − cs − cb − f2 (67)

2 
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6 The decision of the merged entity 

The merged entity is better off shutting down a platform and keeping only one, if 

and only if: 

Πm 
1 = αs + αb − τb − τs + sb + ss − cb − cs − f1 ≥ 

1 
(αs + αb − τs − τb) + ss + sb − cs − cb − f2 = Πm 

22 
1 ⇐⇒ (αs + αb − τs − τb) + f2 − f1 ≥ 0
2 

⇐⇒ αs + αb − τs − τb + 2( f2 − f1) ≥ 0 (68) 

Since f2 ≥ f1 the last term on the left hand side of the inequality sign is always 

non-negative. In particular, the following holds. 

Proposition 3 Let Δ f = f2 − f1 denote the difference in fxed costs. The merged entity will 

choose to shut down one platform if, and only if: 

1
Δ f ≥ (τb + τs − αb − αs) (69)

2 

and keep both platforms under a joint ownership otherwise. 

Also, the merged entity will choose to keep both platforms for any parameter values that 

satisfy the conditions in the model if: 

Δ f ≤ 
1 
( 
√

τb −
√

τs)
2 (70)

2 

Proof. The expression in (69) follows from the defnition of Δ f and the inequality in 

(68). 

By condition (EC) it follows that, for any τb, τs, αb, αs > 0: 

τb + τs − αb − αs > τb + τs − 2
√

τbτs = ( 
√

τb −
√

τs)
2 

This implies that it is necessary that the following condition is satisfed for (69) to 

hold: 

Δ f > 
1 
( 
√

τb −
√

τs)
2 (71)

2 
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From this it follows that (69) can never hold if: 

1 √ √
Δ f ≤ ( τb − τs)

2 
2

(72) 

� 

First, note that in absence of fxed cost (Δ f = 0), condition (70) will always hold. 

Hence, in case there are no fxed costs, the merged entity always choose to keep 

both platforms which coincides with the conclusion in Tan & Zhou (2019). 

Second, we observe that a merged entity is more likely to keep both platforms if the 

difference in fxed costs is small. If a merger is associated with large savings in fxed 

costs, the merged entity is more likely to choose to operate both platforms under 

a joint ownership. However, by condition (69) it can be noted that if the indirect 

network effects are strong in relation to the buyers’ and sellers’ degree of platform 

differentiation, then it may be more proftable for the merged entity to shut down 

one platform even for small differences in fxed costs. 

From condition (70) it can be noticed that in case there are large asymmetries be-

tween the buyers’ and sellers’ degree of platform differentiation, the merged entity 

is better off keeping two platforms even when the cost of maintaining a second 

platform is large. 

Merger analysis 

I will analyze how the merger affects the consumer surplus. As mentioned in the 

introduction this is an appropriate focus since antitrust authorities tend to use the 

consumer surplus as the relevant measure of welfare in merger investigations. 

In order to examine the effects of a merger on the consumer surplus it is necessary 

to derive the consumer surplus in the pre- and post-merger state. The consumer 

surplus is the sum of the total buyer and seller surpluses: 

CS = BS + SS (73) 
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where BS and SS denote the buyers’ and sellers’ respective surpluses. The total 

surplus of a group is given by the sum of each group-member’s net surplus from 

joining a platform. 

Recall that buyers and sellers are continuously and uniformly distributed over the 

unit interval. Platforms are located at the endpoints of the interval in the case there 

are two platforms in the market. Recall also that the share of buyers and sellers that 

joins platform 0 is given by n0 
b and n0 respectively, and the proportion of buyers ands 

1 0 1 0sellers that joins platform 1 is given by n = 1 − nb and n = 1 − n respectively. b s s 
0 0The net surplus of a buyer located at x ∈ [0, nb] is given by U0 = wb − xτb, and the b 

0 1net surplus of a buyer located at x ∈ (nb, 1] is given by U1 = wb − (1 − x)τb.b 

The total buyer surplus is given by the sum of the net surpluses of all individual 

buyers that use platform 0 and 1. Hence, the total buyer surplus when there are two 

platforms in the market is given by: 

Z in Z 1 
BS2 = 

b 
Ub

i (x)dx + U−i(x)dx 
0 ni

b 
b Z i Z 1n 

i −i = 
b 
(wb − xτb)dx + (w − (1 − x)τb)dx bi0 nb Z in Z 1

i i −i −i = 
b 
(sb + n αb − pb − xτb)dx + (sb + n αb − p − τb + xτb)dx (74)

0 
s 

ni s b 
b 

Analoguously, the total seller surplus is given by: 

Z i Z 1n 
SS2 = 

s 
Ui(y)dy + U−i(y)dy 

0 
s 

ni s 
s Z in Z 1s i −i = (w − yτs)dy + (w − (1 − y)τs)dy s si0 ns Z in Z 1s i i −i −i = (ss + nbαs − ps − yτs)dy + (ss + nb αs − ps − τs + yτs)dy (75)

0 ns
i 

In case there is only one platform in the market that is located at one of the endpoints 

of the unit interval, the total surplus of buyers and sellers is respectively given by: Z ni Z ni Z ni 
b b b

Ui i i iBS1 = b(x)dx = (wb − xτb)dx = (sb + n αb − pb − xτb)dx (76)s
0 0 0 

and Z ni Z ni Z ni 
s s s 
Ui i i iSS1 = (y)dy = (w − yτs)dy = (ss + nbαs − p − yτs)dy (77)s s s

0 0 0 
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7.1 Pre-merger surplus 

To obtain the pre-merger buyer and seller surpluses we insert the duopoly prices, 

(24) and (25), and corresponding network sizes, (26) and (27), in (74) and (75): 

Z 1 

BSpre 2 1 
= (sb + αb − (cb + τb − αs) − xτb)dx 

0 2 Z 1 1 
+ (sb + αb − (cb + τb − αs) − τb + xτb)dx 

1 22 Z 1 Z 12 1 1 
= (sb + αb + αs − cb − τb − xτb)dx + (sb + αb + αs − cb − 2τb + xτb)dx 

0 2 2
1 2 

1 5 
= sb + αb + αs − cb − τb (78)

2 4 

Z 1 
2 1

SSpre = (ss + αs − (cs + τs − αb) − yτs)dy 
0 2 Z 1 1 

+ (ss + αs − (cs + τs − αb) − τs + yτs)dy 
1 22 Z 1 Z 12 1 1 

= (ss + αs + αb − cs − τs − yτs)dy + (ss + αs + αb − cs − 2τs + yτs)dy 
0 2 1

2 2 
1 5 

= ss + αs + αb − cs − τs (79)
2 4 

The pre-merger consumer surplus is given by the sum of the buyers’ and sellers’ 

pre-merger surpluses: 

3 5
CSpre = BSpre + SSpre = sb + ss + (αb + αs) − (cb + cs) − (τb + τs) (80)

2 4 

7.2 Post-merger surplus 

7.2.1 Two-platform monopoly 

To obtain the buyer and seller surpluses under a two-platform monopoly we insert 
1 1 2the monopoly prices given in (65) and (66) and the network sizes, nb = n = nb = s 

n2 = 2
1 , in (74) and (75): s 
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Z 1 

BSpost 2 1 1 
2 = (sb + αb − (αb − τb + 2sb) − xτb)dx 

0 2 2 Z 1 1 1 
+ (sb + αb − (αb − τb + 2sb) − τb + xτb)dx 

1 22 2 Z 1 Z 12 1 1 1 
= ( τb − xτb)dx + (− τb + xτb)dx = τb (81)

0 2 2
1 2 4 

Z 1 

SSpost 2 1 1 
2 = (ss + αs − (αs − τs + 2ss) − yτb)dy 

0 2 2 Z 1 1 1 
+ (ss + αs − (αs − τs + 2ss) − τs + yτs)dy 

1 2 22 Z 1 Z 12 1 1 1 
= ( τs − yτs)dy + (− τs + yτs)dy = τs 

0 2 2
1 2 4 

(82) 

The post-merger consumer surplus is given by the sum of the buyers’ and sellers’ 

post-merger surpluses: 

CSpost 
= BSpost 

+ SSpost 1 
2 2 (τb + τs) (83)= 2 4 

7.2.2 Single-platform monopoly 

To obtain the buyer and seller surpluses under a single-platform monopoly that 

covers the entire market we insert the monopoly prices given in (61) and (62) and 

the network sizes, nb = ns = 1, in (76) and (77): 

Z 1 
BSpost 

1 = (sb + αb − (sb − τb + αb) − xτb)dx 
0 Z 1 1 

= (τb(1 − x))dx = τb (84)
0 2 

Z 1 
SSpost 

1 = (ss + αs − (ss − τs + αs) − yτs)dy 
0 Z 1 1 

= (τs(1 − y))dy = τs (85)
0 2 
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The post-merger consumer surplus is given by the sum of the buyers’ and sellers’ 

post-merger surpluses: 

CSpost 
= BSpost 

+ SSpost 1 
= (τb + τs) (86)1 1 1 2 

It is now uncomplicated to prove the following. 

Proposition 4 The consumer surplus is always higher under a single-platform monopoly 

that serves the entire market than under a two-platform monopoly. 

Proof. From (83) and (86) it is easily noted that the consumer surplus under a single-

platform monopoly that covers the entire market is twice as high as the consumer 

surplus under a two-platform monopoly that covers the entire market: 

CSpost 1 2 · CSpost 
1 = (τb + τs) = (τb + τs) = 2 22 4 

Obviously, the consumer surplus is higher under a two-platform monopoly that 

serves the entire market than under a two-platform monopoly with partial market 

coverage. Hence, proposition 4 follows. � 

7.3 Comparison of pre- and post-merger surpluses 

7.3.1 Two-platform monopoly 

It is also straightforward to show the following. 

Proposition 5 The consumer surplus can never increase as a result of a merger when the 

merged entity chooses to keep two platforms. 

Proof. Recall that parameter values must satisfy the full market participation condi-

tions (FMPCB2*) and (FMPCS2*), repeated here for the convenience of the reader: 

αb + 2αs − 3τb − 2cb + 2sb ≥ 0 

αs + 2αb − 3τs − 2cs + 2ss ≥ 0 
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It follows that their sum must be non-negative: 

2(sb + ss − cb − cs) + 3(αb + αs − τb − τs) ≥ 0 
3 3 ⇐⇒ sb + ss − cb − cs + (αb + αs) − (τb + τs) ≥ 0
2 2 

3 5 1 ⇐⇒ sb + ss − cb − cs + (αb + αs) − (τb + τs) − (τb + τs) ≥ 0
2 4 4 

⇐⇒ CSpre − CSpost ≥ 02 

⇐⇒ CSpre ≥ CSpost (87)2 

where the second latest equivalence follows from (80) and (83). The pre-merger con-

sumer surplus is at least as high as the post-merger surplus under a two-platform 

monopoly with full market coverage. Hence, the consumer surplus cannot increase 

after a merger when the merged entity’s optimal choice is to keep both platforms. 

Since the consumer surplus cannot increase as a result of a merger into a two-

platform monopoly under the assumption that it is optimal for the merged entity to 

serve the whole market, it should be evident that it will neither increase in the case 

that the price setting results in a partially covered market. � 

7.3.2 Single-platform monopoly 

The consumer surplus increases as a result of a merger from a duopoly to a single-

platform monopoly if: 

CSpost 
> CSpre 

1 (88) 

Inserting the expression for the pre- and post-merger surplus, (80) and (86) yields: 

1 3 5 
(τb + τs) > sb + ss + (αb + αs) − (cb + cs) − (τb + τs)2 2 4 

7 3 ⇐⇒ sb + ss < cb + cs + (τb + τs) − (αb + αs) (89)
4 2 

where 7
4 (τb + τs) − 32 (αb + αs) > 0 by the Equilibrium Condition (EC). The consumer 

surplus increases as a result of a merger into a single-platform monopoly if the 

stand-alone benefts are suffciently low. However, recall that the conditions for 
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a covered market implies a lower bound on the stand-alone benefts. By the full 

market participation conditions we have that: 

3 1 
sb ≥ cb + τb − αb − αs (90)

2 2 
3 1 

ss ≥ cs + τs − αs − αb (91)
2 2 

It is the case that the upper bounds on the stand-alone benefts given by (89), are 

compatible with the lower bounds on the stand-alone benefts given by the con-

ditions for a covered market.14 Hence, it is possible that the consumer surplus 

increases as a result of a merger into a single-platform monopoly that covers the 

entire market. For fxed values of the other parameters it can be illustrated in a 

(sb, ss)-plane: 

Figure 4 

ss FMPCB2 
7cb + cs + 4 (τb + τs) − 3

2 (αb + αs) 

3cs + 2 τs − 1
2 αs − αb FMPCS 

(0, 0) 3 sbcb + 2 τb − 1
2 αb − αs 

The shaded area represent the set of combinations of (sb, ss) for which the full mar-

ket participation conditions are satisfed for buyers and sellers. The darker shaded 

triangular shaped area is the set of combinations of (sb, ss) for which the conditions 

14There exist combinations of parameter values that satisfes (89),(FMPCB2*),(FMPCS2*) and (EC). 

The solution set is of little practical relevance and is therefore not included in this thesis. The solution 

in the case with perfect symmetry is displayed in appendix (B.2) for the interested reader. 
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for a covered market are fulflled and for which the consumer surplus increases as a 

result of a merger into a single-platform monopoly. Note that the opposing restric-

tions on the stand-alone benefts implies that the a pair (sb, ss) must be suffciently 

close to the full market participation constraints of buyers and sellers in order to 

satisfy both the conditions for a covered market and the condition for a post-merger 

increase in consumer surplus. 

The result can be summarized as follows. 

Proposition 6 The consumer surplus increases as a result of a merger into a single-platform 

monopoly that covers the entire market if the following conditions are all satisfed: 

7 3 
sb + ss < cb + cs + (τb + τs) − (αb + αs)4 2 

3 1 
sb ≥ cb + τb − αb − αs2 2 

3 1 
ss ≥ cs + τs − αs − αb2 2 

Consider for a moment the frst inequality in proposition 6 and rewrite it as: 

3 7 
sb + ss + (αb + αs) < cb + cs + (τb + τs)2 4 

The stand-alone benefts and the benefts from the interaction must be suffciently 

low in relation to the marginal costs and the degree of product differentiation for 

the consumer surplus to increase as a result of a merger into a single-platform 

monopoly. This may at frst seem counterintuitive since a high degree of product 

differentiation implies that consumers with the highest preferences for the platform 

type that is shut down also have considerably lower preferences for the platform 

type that remains on the market. It can be explained by the assumption that it is 

optimal for the monopolist to serve the whole market. Recall that in the case that 

the optimal monopoly prices coincide with a covered market, the single-platform 

monopolist set their prices according to: 

pk = sk + αk − τk k ∈ {b, s} 

The prices increase in the stand-alone benefts and the indirect network effects, and 

decrease in the degree of platform differentiation. The single-platform monopolist 

sets the prices to each group equal to the total beneft of joining its platform less 
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the degree of perceived platform differentiation. Since the monopolist cannot price 

discriminate, it subsidizes every consumer by τk, which is the minimum compensa-

tion so that the consumer with the lowest preferences for the monopolist’s platform 

type is exactly compensated for the disutility of choosing his or her least preferred 

platform type. The net utility of an agent in group k, that is located at x ∈ [0, 1] is: 

wk = τk − xτk (92) 

It follows that the net utility of every agent located at x ∈ [0, 1) increases in the 

degree of platform differentiation: 

dwk = 1 − x > 0 for any x ∈ [0, 1) (93)
dτk 

and by that, the consumer surplus. 

Discussion and Conclusion 

In this thesis, I have analyzed a horizontal merger from a duopoly to a monopoly in 

a two-sided market, with digital platform markets in mind. In the frst part of the 

thesis, I derived the pre-merger equilibrium by following an analysis of competition 

in two-sided markets proposed by Armstrong (2006). I found that the model where 

the consumer groups only value a platform by its ability to enable their interaction 

is not useful for a merger analysis. Given the restrictions on the parameters for a 

unique market sharing equilibrium, the platforms don’t share market areas in equi-

librium in these settings. I then established that stand-alone benefts for at least one 

side of the market are necessary to ensure that the conditions for an overlapping 

market area are compatible with the necessary conditions for a unique market shar-

ing equilibrium. This precluded an analysis of mergers in markets that lack such 

benefts such as e-commerce marketplaces. I thus considered the effects of a hori-

zontal merger in digital platform markets where the assumption fts, as for example 

the digital newspapers market and the market for online advertising platforms and 

online intermediation. 

In the second part of the thesis, I derived the post-merger equilibrium under two 

possible scenarios: a merger into a joint ownership of the two platforms and the 
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case where the merged entity shuts down one platform. I found that the merged 

entity has incentives to shut down one platform if the fxed costs from maintaining 

a platform are suffciently large. If a merger is related to large savings in fxed costs 

the merged entity is more likely to keep both platforms. In the absence of fxed 

costs, the merged entity has no incentives to shut down one platform and operate 

the remaining one, which goes in line with the conclusions in Tan & Zhou (2019). 

The fnding that the decision of the merged entity is dependent on fxed costs is 

relevant since high fxed costs prevail in many two-sided industries, particularly in 

digital two-sided markets. 

An important fnding is that the consumer surplus always decreases as a result of 

a merger into a joint ownership of the platforms. It can then be concluded that 

mergers in these types of markets should raise concerns when there are high sav-

ings in fxed costs related to the merger. Also, by the result in proposition 3, an-

titrust authorities should be particularly vigilant if the market is characterized by 

two asymmetric sides in terms of how the two consumer groups perceive the de-

gree of platform differentiation. In such environments, it is more proftable for the 

merged entity to keep two platforms even absent large savings in fxed costs. 

My conclusions concerning the effects on consumer welfare from a merger into a 

joint ownership of the two platforms contrast with previous studies that fnd that 

such mergers may be welfare enhancing (e.g. Chandra & Collard-Wexler (2008), 

Leonello (2011), Cosnita-Langlais et al. (2016)). My results are conditioned on the 

assumption that the merged entity does not make the platforms interoperable and 

that there are no effciency gains. I maintain that effciency gains are presumably of 

little relevance for a merger analysis in the types of markets I consider. In digital 

platform markets marginal costs are close to zero to begin with. However, it may 

be relevant to consider the scenario where the merged entity makes the platforms 

interoperable. In the model, interoperability could be represented by a decrease 

in consumers’ disutility cost from choosing a less preferred platform type. As is 

also highlighted in Correia-da-Silva et al. (2019), the merged entity would then have 

to fnd an optimal balance between the benefts of network effects generated by 

interoperability and the benefts of platforms’ differentiation. 

I also found that the consumer surplus can increase as a result of a merger into 
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a single-platform monopoly that covers the entire market if the total benefts from 

joining the platform are suffciently small in relation to consumers’ perceived de-

gree of platform differentiation. While this may at frst seem counter-intuitive, it is 

explained by the price setting of a single-platform monopolist that serves the en-

tire market. Under complete market coverage, the monopoly platform compensates 

each consumer for their disutility cost from choosing a less preferred platform type. 

At the same time, the monopolist’s proft maximizing prices only coincide with full 

market coverage when the consumers’ perceived degree of platform differentiation 

is small in relation to their total benefts from joining the platform.15 These confict-

ing conditions should be investigated more thoroughly to identify when (or if) they 

coincide. By the analysis in this thesis we may just conclude that it is ambiguous 

whether a merger into a single-platform monopoly will increase consumer surplus. 

Similar to many previous studies of horizontal mergers in two-sided markets I have 

assumed that agents only patronize one platform. This is arguably a specifc as-

sumption, in particular in the case of digital two-sided markets. The case where 

consumers have the possibility to join more than one platform should be addressed 

in the research on mergers in two-sided markets to fully comprehend the effects of 

increased concentration in digital platform markets. 

Some concluding remarks should also be made regarding the frst part of this thesis. 

First of all, the conclusion that the model proposed by Armstrong (2006) is incom-

plete absent stand-alone benefts suggests that adaptations of this model should be 

completed with such parameters, as for example in Bellefamme & Peitz (2010). 

Second, a model with stand-alone benefts have limited areas of applications. The 

prevalence of stand-alone benefts implies that users obtain some utility from using 

the platform irrespective of the number of participants on the other side of the mar-

ket. This is motivated if the platforms provide some content or service in addition 

to enabling the interaction between the groups of consumers. 

However, many digital two-sided markets lack such features and in many cases 

15Recall that in section 5.1 it was established that it is only optimal for a single-platform monopolist 

to serve the entire market when total benefts from joining a platform are suffciently high for buyers 

and sellers. 
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agents only value a platform by its ability to enable the interaction with other groups 

of agents. What we can conclude is that when agents patronize only one platform, 

horizontal platform differentiation may be insuffcient to enable the co-existence of 

more platforms in equilibrium in such environments. Undoubtedly, there is a need 

for more research on these market types, especially due to the high prevalence of 

digital markets with the only function to enable the interaction between two or more 

groups of consumers. 
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Appendices 

A 

A.1 Proof for Proposition 1 

The necessary and suffcient condition for a market sharing interior solution to exist 

is: 

4τbτs > (αs + αb)
2 (A.1.1) 

The market is covered in equilibrium if the following two conditions hold: 

αb + 2αs − 3τb − 2cb ≥ 0 (A.1.2) 

αs + 2αb − 3τs − 2cs ≥ 0 (A.1.3) 

Where αb, αs, τb, τs > 0 and cb, cs ≥ 0. Conditions (A.1.2) and (A.1.3) can be rear-

ranged as follows: 

αb + 2αs ≥ 3τb + 2cb ≥ 3τb (A.1.4) 

αs + 2αb ≥ 3τs + 2cs ≥ 3τs (A.1.5) 

Given that cb, cs ≥ 0 the rightmost inequality in (A.1.4) and (A.1.5) will always hold. 

To summarize, it must hold that: 

4τbτs > (αs + αb)
2 (A.1.6) 

αb + 2αs ≥ 3τb (A.1.7) 

αs + 2αb ≥ 3τs (A.1.8) 

Let S denote the set of possible solutions to the system of inequalities (A.1.1), (A.1.2) 

and (A.1.3), and let P denote the set of possible solutions to the system of inequali-

ties (A.1.6), (A.1.7) and (A.1.8). It should be evident that S ⊂ P . If it can be shown 

that P = ∅, it immediately follows that S = ∅ and by this it can be concluded that 

(A.1.1), (A.1.2) and (A.1.3) are contradictory. 
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Solving for τb and τs in (A.1.7) and (A.1.8) yields: 

1 2
τb ≤ αb + αs3 3 

1 2
τs ≤ αs + αb3 3 

It then follows that: 

1 2 1 2
4τbτs ≤ 4( αb + αs)( αs + αb)3 3 3 3 

8 
(α2 5 

= 
9 b + 

2
αbαs + α2 

s ) 

From condition (A.1.1) we had that 4τbτs > (αs + αb)
2 = α2 

b + 2αbαs + α2. Hence, we 

get that it is necessary that the following hold for the conditions to be satisfed: 

8 5
α2 

b + 2αbαs + α2 < 4τbτs ≤ 
9
(α2 

b + 
2

αbαs + α2 
s ) 

It is therefore necessary that the following hold: 

8 5
α2 

b + 2αbαs + α2 
s < 

9
(α2 

b + 
2

αbαs + α2 
s ) 

⇐⇒ α2 
b + 2αbαs + α2 < 

8 
(α2 

b + 2αbαs + α2) + 
4

αbαss 9 s 9 

⇐⇒ 
1 
(α2 

b + 2αbαs + α2) − 
4

αbαs < 0
9 s 9 

⇐⇒ α2 
b + 2αbαs + α2 − 4αbαs < 0s 

⇐⇒ α2 
b − 2αbαs + α2 = (αb − αs)

2 < 0s 

Now it is easily noticed that this is a contradiction. Since the necessary conditions 

for a solution the system of inequalities (A.1.6), (A.1.7) and (A.1.8) are contradic-

tory, it is straightforward to conclude that there exist no solution to this system of 

inequalities. Thereby P = ∅ and since P ⊂ S it follows that S = ∅ and that (A.1.1), 

(A.1.2) and (A.1.3) are contradictory. 

A.2 Proof for Proposition 2 

The necessary and suffcient condition for a market sharing interior solution to exist 

is: 

4τbτs > (αs + αb)
2 (A.2.1) 
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The market is covered in equilibrium if the following two conditions hold: 

αb + 2αs − 3τb + 2(sb − cb) ≥ 0 (A.2.2) 

αs + 2αb − 3τs + 2(ss − cs) ≥ 0 (A.2.3) 

Where αb, αs, τb, τs > 0 and sb, ss, cb, cs ≥ 0. 

Condition (A.2.1) is equivalent to: 

√
2 τbτs > αb + αs 

since all parameters are positive. 

Now let ss = 0. Then the system of inequalities (expressed in terms of αs) reduces 

to: 

√
αs < 2 τbτs − αb (A.2.4) 

3 1
αs ≥ τb − (sb − cb) − αb (A.2.5)

2 2 
αs ≥ 3τs + 2cs − 2αb (A.2.6) 

Note that (A.2.4), (A.2.5) and (A.2.6) are stricter restrictions on the parameters than 

(A.2.1), (A.2.2) and (A.2.3). If parameter values can satisfy the conditions when 

only one side of the market obtains positive stand-alone benefts, it follows that 

there also exists parameter values that satisfy the conditions when both side of the 

market obtain positive stand-alone benefts. It therefore suffces to examine the case 

where only one side of the market obtains stand-alone benefts. 

Now, I fnd the restrictions on the parameters such that conditions (A.2.5) and 

(A.2.6) are exactly satisfed by setting the conditions to equality and fnding their 

point of intersection, P = (αb
P , αP).s 

αP = 
3

τb − (sb − cb) − 
1

αP (A.2.7)s b2 2 

αs
P = 3τs + 2cs − 2αb

P (A.2.8) 
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=⇒ 
3

τb − (sb − cb) − 
1

αb
P = 3τs + 2cs − 2αP 

b2 2 

⇐⇒ αP = 2τs − τb + 
4 

cs + 
2 
(sb − cb)b 3 3 

(A.2.9) 

=⇒ αs
P = 3τs + 2cs − 2(2τs − τb + 

4 
cs + 

2 
(sb − cb)) 3 3 

4 2 
= 2τb − τs − (sb − cb) − cs (A.2.10)

3 3 

The point of intersection satisfy condition (A.2.4) if: 

√
αb

P + αP < 2 τbτss 

4 2 4 2 √ 
⇐⇒ 2τs − τb + cs + (sb − cb) + 2τb − τs − (sb − cb) − cs < 2 τbτs3 3 3 3 

2 2 √ 
⇐⇒ τs + τs − sb + (cb + cs) < 2 τbτs3 3 

3 √ 
⇐⇒ sb > (τb − 2 τbτs + τs) + cb + cs2 

= 
3 
( 
√

τb −
√

τs)
2 + cb + cs (A.2.11)

2 

Now, condition (A.2.11) ensures that there exist parameter values that satisfy the 

three conditions for αb, αs ∈ R. For there to exist αb, αs > 0 that satisfy the three 

conditions given that ss = 0 it must also be that (A.2.4) and (A.2.6) are both satisfed 

for any αb, αs > 0. This is the case if (A.2.6) intersects the horizontal axis for a lower 

αb than (A.2.4) when the conditions are represented in (αb, αs)-plane for given values 

of the other parameters. (A.2.4) intersects the horizontal axis for αb = 2
√

τbτs. Then, 

for there to exist αb, αs > 0 that satisfy the three conditions it has to be that: 

√ √
αA.2.6 √ 

τbτs < 0 = αA.2.4 
s (2 τbτs) = 3τs + 2cs − 4 s (2 τbτs) (94) 

Hence, given that ss = 0, it is necessary that the following two conditions hold for 

there to exist solutions to the system of inequalities: 

sb > 
3 
( 
√

τb −
√

τs)
2 + cb + cs (95)

2 
√

3τs + 2cs − 4 τbτs < 0 (96) 

By symmetry, proposition 2 follows. 
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B 

B.1 Proft maximization of a single-platform monopoly 

Find the prices that solve the following problem: 

h1 
max Πm = (ps − cs)(τb(ss − ps) + αs(sb − pb)) ps,pb 

1 τbτs − αbαs i 
+ (pb − cb)(τs(sb − pb) + αb(ss − ps)) − f1 

The frst order conditions are: 

1∂Π1 
m 
= · [−2τb ps + τb(ss + cs) − pb(αb + αs) + αssb + αbcb] = 0 (B.1.1)

∂ps τbτs − αbαs 

∂Πm 11 = · [−2τs pb + αs(cs − ps) + αb(ss − ps) + τs(sb + cb)] = 0 (B.1.2)
∂pb τbτs − αbαs 

The second order conditions are: 

∂2Πm 2τb1 = − < 0 (B.1.3)
∂p2 τbτs − αbαss 

∂2Πm 
1 2τs 

= − < 0 (B.1.4)
∂p2 

b τbτs − αbαs 

∂2Πm ∂2Πm ∂2Πm 4τbτs − (αb + αs)2 
1 1 1|H(pb, ps)| = · − [ ]2 = > 0 (B.1.5)

∂p2 ∂p2 ∂ps∂pb (τbτs − αbαs)2 
s b 

By condition (EC) it follows that (B.1.3) through (B.1.5) hold and that the solution to 

the frst order conditions are the proft maximizing prices. 

Solving for ps and pb in (B.1.1) and (B.1.2): 

1 
ps = · [τb(cs + ss) + αbcb + αssb − (αb + αs)pb] (B.1.6)

2τb 

1 
pb = · [τs(cb + sb) + αscs + αbss − (αb + αs)ps] (B.1.7)

2τs 
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Solving the equation system gives equilibrium monopoly prices: 

(2τbτs − αbαs)(cs + ss) + τs(αb − αs)(cb − sb) − α2 
s cs − α2 

bss ps = (B.1.8)
4τbτs − (αb + αs)2 

(2τbτs − αbαs)(cb + sb) + τb(αs − αb)(cs − ss) − α2 
bcb − α2 

s sb pb = (B.1.9)
4τbτs − (αb + αs)2 

Rewrite (B.1.8) as follows: 

(2τbτs − αbαs − α2)cs + (2τbτs − αbαs − α2 
b)ss + τs(αb − αs)(cb − sb)s ps = 

4τbτs − (αb + αs)2 

2τbτs − αbαs − α2 (2τbτs − αbαs − α2)cs + τs(αb − αs)(cb − sb)b s = 
4τbτs − (αb + αs)2 ss + 

4τbτs − (αb + αs)2 

2τbτs − αbαs − α2 (2τbτs − αbαs − α2)cs + τs(αb − αs)(cb − sb)s s = ss − 
4τbτs − (αb + αs)2 ss + 

4τbτs − (αb + αs)2 

(cs − ss)(2τbτs − αbαs − α2) + τs(αb − αs)(cb − sb)s = ss + (B.1.10)
4τbτs − (αb + αs)2 

Similarly, (B.1.9) can be rewritten as: 

(cb − sb)(2τbτs − αbαs − α2 
b) + τb(αs − αb)(cs − ss) ps = sb + (B.1.11)

4τbτs − (αb + αs)2 

From (B.1.10) and (B.1.11) we get that: 

(cs − ss)(2τbτs − αbαs − α2) + τs(αb − αs)(cb − sb)sss − ps = − (B.1.12)
4τbτs − (αb + αs)2 

(cb − sb)(2τbτs − αbαs − α2 
b) + τb(αs − αb)(cs − ss) sb − pb = − (B.1.13)

4τbτs − (αb + αs)2 

By using (B.1.12) and (B.1.13) in (56) and (57) we obtain the equilibrium network 

sizes: 

2τb(ss − cs) + (αb + αs)(sb − cb)ns = (B.1.14)
4τbτs − (αb + αs)2 

2τs(sb − cb) + (αb + αs)(ss − cs)nb = (B.1.15)
4τbτs − (αb + αs)2 
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It is optimal for the monopolist to serve the whole market when the parameter 

values are such that the respective equilibrium network sizes of buyers and sellers 

are at least 1 in equilibrium. This is the case when the following hold: 

2τb(ss − cs) + (αb + αs)(sb − cb) ≥ 4τbτs − (αb + αs)
2 (B.1.16) 

2τs(sb − cb) + (αb + αs)(ss − cs) ≥ 4τbτs − (αb + αs)
2 (B.1.17) 

It is optimal for the monopolist to opt for a covered market when the total benefts 

from joining a platform are suffciently high for both buyers and sellers relative to 

their degree of platform differentiation. 

Now, since the market is defned by nb, ns ∈ [0, 1], we derive the monopoly prices 

when (B.1.16) and (B.1.17) hold with equality: 

2τb(ss − cs) + (αb + αs)(sb − cb) = 4τbτs − (αb + αs)
2 (B.1.18) 

2τs(sb − cb) + (αb + αs)(ss − cs) = 4τbτs − (αb + αs)
2 (B.1.19) 

Solving for (ss − cs) in (B.1.19) we get that 

4τbτs − (αb + αs)2 − 2τs(sb − cb)ss − cs = (B.1.20)
αb + αs 

Using (B.1.20) in (B.1.18) yields: 

8τ2τs − 2τb(αb + αs)2 − 4τbτs(sb − cb)b4τbτs − (αb + αs)
2 = + (αb + αs)(sb − cb)αb + αs 

⇐⇒ 4τbτs(αb + αs) − (αb + αs)
3 = 8τb 

2τs − 2τb(αb + αs)
2 − 4τbτs(sb − cb)+ (αb + αs)

2(sb − cb) 

⇐⇒ (4τbτs − (αb + αs)
2)(sb − cb) = (αb + αs)

3 − 2τb(αb + αs)
2 − 4τbτs(αb + αs)+ 8τb 

2τs 

= ((αb + αs) − 2τb)((αb + αs)
2 − 4τbτs) 

⇐⇒ sb − cb = 2τb − αb − αs 

4τbτs − (αb + αs)2 − 2τs(2τb − αb − αs) 
=⇒ ss − cs = = 2τs − αb − αs

αb + αs 

Solving for cb and cs: 

cb = sb − 2τb + αb + αs (B.1.21) 
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cs = ss − 2τs + αb + αs (B.1.22) 

Now using (B.1.21) and (B.1.22) in the equilibrium monopoly prices given in (B.1.8) 

and (B.1.9): 

1 
ps = [(2τbτs − αbαs)(2ss − 2τs + αb + αs)4τbτs − (αb + αs)2 

+ τs(αb − αs)(−2τb + αb + αs) − α2 
s (ss − 2τs + αb + αs) − α2 

bss] 

1 
= 

4τbτs − (αb + αs)2 [4τbτsss − 2αbαsss − 4τbτs 
2 + 2αbαsτs + 2τbτsαb − α2 

bαs + 2τbτsαs − αbα2 
s 

− 2τbτsαb + 2τbτsαs + τsα2 
b − τsαbαs + τsαbαs − τsα2 − α2 

s ss + 2τsα2 − α2αb − α3 − α2 
s s s s bss] 

= 
1 

[(4τbτs − 2αbαs − α2 
b − α2)(ss − τs + αs)] s4τbτs − (αb + αs)2 

1 
= 

4τbτs − (αb + αs)2 [(4τbτs − (αb + αs)
2)(ss − τs + αs)] 

= ss − τs + αs 

1 
pb = [(2τbτs − αbαs)(2sb − 2τb + αb + αs)4τbτs − (αb + αs)2 

+ τb(αs − αb)(−2τs + αb + αs) − α2 
b(sb − 2τb + αb + αs) − α2 

s sb] 

= 
1 

[4τbτssb − 2αbαssb − 4τsτb 
2 + 2αbαsτb + 2τbτsαs − α2αb + 2τbτsαb − αsα2 

s b4τbτs − (αb + αs)2 

− 2τbτsαs + 2τbτsαb + τbα2 − τbαbαs + τbαbαs − τbα2 
b − α2 

bsb + 2τbα2 
b − α2 

bαs − α3 
b − α2sb]s s 

1 
= 

4τbτs − (αb + αs)2 [(4τbτs − 2αbαs − α2 
b − α2)(sb − τb + αb)] s 

1 
= 

4τbτs − (αb + αs)2 [(4τbτs − (αb + αs)
2)(sb − τb + αb)] 

= sb − τb + αb 

In the case that it is optimal for the one-platform monopolist to serve the whole 

market, the monopoly prices will be given by: 

ps = ss − τs + αs (B.1.23) 

pb = sb − τb + αb (B.1.24) 
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B.2 A perfectly symmetrical case 

The system of inequalities in the perfectly symmetric case: sb = ss = s, cb = cs = c, 

αb = αs = α, τb = τs = τ. The system of inequalities reduces to: 

τ > α (B.2.1) 

3α − 3τ − 2c + 2s ≥ 0 (B.2.2) 

7
2s − 2c + 3α − τ < 0 (B.2.3)

2 

Solving for s in (B.2.2) and (B.2.3): 

7 3 
s < τ + c − α (B.2.4)

4 2 

3 3 
s ≥ τ + c − α (B.2.5)

2 2 

It follows that there are infnitely many solutions to the system of inequalities for 

parameter values that satisfy: 

α > 0 (B.2.6) 

τ > α (B.2.7) 
3 3

0 ≤ c ≤ s + α − τ (B.2.8)
2 2 

3 3 7 3
τ + c − α ≤ s < τ + c − α (B.2.9)

2 2 4 2 
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