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Abstract

We propose an original theoretical framework that models early investment decisions of digital
platform startups and use it to study how merger and acquisition policy affects consumer welfare
by shaping such decisions. We formalize the investment options faced by digital platforms into
a dual margin: investment in ‘customer engagement technology’, directed towards expanding the
user base and in ‘intermediation technology’, directed towards lowering operational costs. Sinergies
through technological transfer and increased investment incentives in customer engagment explain
consumer welfare improvements in the case of M&As occurring between platforms with disjoint
user bases. On the other hand, lower competition erodes consumer welfare in the case of allowing
M&As between platforms with overlapping user bases. We conclude that M&A policy guidance
should depend on the relationship between the incumbent’s and startup’s target users and on the
ability of the startup to catch up with the incumbent.

1 Introduction
The importance of digital transaction platforms in the global economy has been growing steeply over
recent years, with their number more than doubling and their average per capita traffic increasing
threefold between 2013 and 2018 across OECD countries (Costa, Nicoletti, and Pisu 2021). Also
known as "digital matchmakers", digital platforms facilitate exchanges through improved matching of
consumers and sellers, reductions in transaction costs and global user reach, creating potentially large
economic benefits and increases in market efficiency (Cramer and Krueger 2016). The recent Covid-19
pandemic has further boosted the market share of multi-sided online platforms across several sectors,
such as retail marketplaces, restaurants and professional services (OECD 2021).

Successful platforms grow fast1 and a remarkable volume of merger and acquisition (M&A) activities
is observed in digital platform ecosystems (Motta and Peitz 2021; Cabral 2021; Parker, Petropoulos,
and Van Alstyne 2021b); most of these processes are initiated by large multisided platforms and target
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1The causes of this phenomenon have been the object of several recent studies and found to be due to a combination
of network effects, economies of scale and to the efficiency of algorithms growing with data volume (Parker, Petropoulos,
and Van Alstyne 2021b; Costa, Nicoletti, and Pisu 2021; Aalst, Hinz, and Weinhardt 2019; Parker, Petropoulos, and
Van Alstyne (forthcoming)).
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young and innovative startups (Gautier and Lamesch 2021; Argentesi et al. 2021; Fons-Rosen, Roldan-
Blanco, and Schmitz 2021). The intensity of M&A operations in this sector has been attracting the
attention of academic literature and antitrust authorities alike, given that such activities can enhance
efficiency but also be a threat to competition, so that predicting the overall effect on consumer welfare
is far from straightforward. The need for well-designed M&A regulations is feeding a lively policy
debate on the growing digital platform market.

In this paper, we contribute to the discussion by analyzing how different M&A policy regimes
shape the initial investment incentives of platform startups, as these enter an ecosystem featuring
an established incumbent. We build an original model that illustrates how the investment decisions
of a new platform are influenced by the prospect of being acquired by the established incumbent.
This framework allows us to compare consumer surplus in the case in which M&As are allowed and
anticipated by the entrant, versus the case in which M&A is restricted. We are able to make statements
on the optimal M&A policy and show that this depends on the competitive advantage of the incumbent
with respect to the new entrant: when this is large, consumer surplus is maximised when M&A activity
is allowed, while when the advantage is small, customers benefit from having M&A restricted.

In our model, customers with heterogeneous tastes across a variety of goods decide whether to
shop through a digital platform or by themselves. The platform offers the advantage of a lower cost of
searching their most preferred good among those offered by sellers and charges transaction and par-
ticipation fees in exchange. We focus on the frequent situation of a new platform entering the market
and, in its initial development, facing two distinct and complementary investment margins: the first
one is investment aimed at expanding its customer base, which we label ‘consumer engagement’ or
‘search technology’ and examples of which may be advertisement, friendliness of the user interface,
shopping experience, customer loyalty and similar aspects, all specifically tailored to the variety of
products offered by each platform. These investments attract and retain customers by lowering their
cost in engaging with the platform, thereby also increasing their private surplus. The second margin
is investment aimed at lowering operational costs, which we label ‘operational know-how’ or ‘interme-
diation technology’ and may be thought of as distribution, warehousing and logistics, payment system
management, data processing algorithms and related dimensions. These investments are invisible to
platform customers and do not affect their surplus directly, but may do so indirectly as they translate
into lower platform fees. The formalization of the investment problem faced by digital platforms into
this clear-cut, dual margin is a novel contribution of this paper. In a time following the investment
decision, the startup may be acquired by the incumbent platform and the two parties bargain over the
acquisition price. If the startup is acquired, technology transfer occurs between the two firms: more
specifically, the superior intermediation technology capital of the established incumbent is transferred
to the acquired entrant, creating a synergy that produces additional surplus, which is split between
the two merging parties. On the other hand, the customer engagement capital that was accumulated
by each of the two platforms is not transferable and remains specific to each platform label.2

We use this novel framework to explore the effects of allowing or restricting M&A in digital platform
ecosystems, distinguishing between two opposite cases: 1) the entrant and the incumbent are not
competitors, as they appeal to two separate customer bases; 2) the entrant and the incumbent compete
for the same customers. In case 1), an M&A operation has the purpose of creating and splitting new
surplus through technology transfer. In case 2), an M&A is a so-called ‘killer acquisition’, whose main
objective is to eliminate the new competitor.

In our first main result, we show that in the case of non-competing platforms, a permissive M&A
2This assumption can be relaxed to any situation of large asymmetries in the transferability of the two types of

capital.
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regime shifts the investment incentives of new market entrants towards investments in consumer en-
gagement and away from those in intermediation technology. This is due to the fact that a larger
consumer base will increase the entrant’s bargaining power and surplus share in a M&A operation,
while own investments in intermediation technology will lose importance due to the incoming tech-
nology transfers from the superior incumbent. Along with the value-creation occurred through the
technology transfer, the shift in investment towards consumer engagement increases consumer surplus
when M&A is allowed.

On the other hand, in our second result we show that in the case of overlapping customer bases,
the prospect of an M&A does not shift the investment decisions of the startup across its two margins,
although it does affect the overall scale of investment, with the overall effects on consumer surplus
being neutral at best, but negative in all those cases in which the level of competitiveness of the startup
is such that it would pose a threat to the incumbent. For a startup that poses a threat but is not highly
competitive and would be priced out by the incumbent in a no-M&As scenario, the anticipation of the
killer acquisition increases investment incentives, with the purpose of enlarging its bargaining power in
the M&A operation. The incumbent performs a killer acquisition when this is allowed, whereas under
a no-M&A policy it would lower its fees in order to price out the startup, thereby increasing consumer
surplus. Conversely, a competitive startup that under a no-M&As regulation would fully benefit from
its investment efforts while coexisting and competing with the incumbent will lower its investment
scale when M&As are allowed, considering that the perspective of being killer-acquired reduces the
scope of its investments to merely improving bargaining power during the negotiation. We show that
in such a scenario, allowing for M&As reduces consumer surplus by preventing competition.

In the concluding part of the paper, we extend our analysis to the situation in which the entrant
platform has to decide on investment before knowing whether it will be in direct competition for
customers with the incumbent or not. Our model reveals that, all things considered, the antitrust
policy maximising consumer surplus depends on how difficult it is for the entrant to catch up with the
competitive advantage of the incumbent. It is optimal to allow for M&A when it is very costly for
the startup to catch up with the incumbent in terms of technology. This derives from the fact that
when M&As are allowed, a not particularly competitive startup knows that both in the case of ending
up in non-direct competition and in the case of ending up in direct-competition with the incumbent,
investments in consumer engagement will increase its bargaining power and payoff share in the M&A
operation, so that it will be incentivized to invest in that dimension and thus increase consumer surplus.
If M&As were not allowed, the startup would derive zero payoff from its engagement investments in
the direct competition case, since it would be priced out of the market by the incumbent. Additionally,
when the gap between incumbent and entrant is large, benefits from technology transfer, which also
benefit the consumer through lower fees, are also large. Conversely, it is optimal to restrict platform
M&As when it is not very costly for the entrant to catch up with the incumbent. Such a situation, the
benefit from technology transfers would not be as large and the consumer would benefit from lower
fees in the direct competition case.

The rest of the paper is structured as follows. Section (2) places our contribution among the recent
literature on M&A activity on digital markets; Section (3) sets up the basic model describing a digital
platform market; Section (4) explores how M&A policy shapes investment decisions by a new entrant;
Section (5) illustrates the results obtained for the case of disjoint markets, while Section (6) does the
same for the case of overlapping customer bases; finally, Section (7) presents concluding remarks in
terms of M&A policy guidance under uncertainty.
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2 Related literature
Merger policies on digital markets and digital platform ecosystems have been the focus of a recent
and growing literature in economics, which highlights that guidance for competition authorities is
particularly urgent in this sector. Most importantly, as highlighted in Parker, Petropoulos, and Van
Alstyne (2021b) and Argentesi et al. (2021) among others, analyses that study antitrust policy from an
ex-post perspective are at high risk of falling short in the fast-evolving digital platform ecosystem, where
large network effects and big data advantage enhance concentration remarkably quickly. On the other
hand, Cabral (2021) notes that “firm acquisition may be the simplest path for an incumbent to acquire
the technology created by an entrant”: part of his paper, which cautions against the abuse of preemptive
merger measures in digital ecosystems, highlights the important role of acquisitions as a form of
technology transfer in digital industries and “when the entrant’s technology is a complement with
respect to the incumbent’s assets, anticipated acquisition provides a significant innovation incentive” .
Along the same lines, Crémer, Montjoye, and Schweitzer (2019) note how, especially in the digital field,
“mergers between established firms and start-ups may frequently bring about substantial synergies and
efficiencies: while the start-up may contribute innovative ideas, products and services, the established
firm may possess the skills, assets and financial resources needed to further deploy those products and
commercialise them.”. Whichever standpoint is adopted, traditional merger policy tools have been
considered insufficient to assess competition concerns and to perform proper welfare analysis, thus
prompting a set of innovative research on the topic; particularly inspiring is the set of work focusing
on how the earliest-stage decisions of new market entrants may be shaped by the regulatory framework.

In a recent paper close to ours, Motta and Peitz (2021) build a reduced-form framework to address
the possible anti- and pro-competitive effects of the acquisition of potential competitors on the big tech
market. They find that whenever the start-up has the ability to pursue its project, the merger will be
anti-competitive, since the acquisition then becomes either a “killer acquisition” or an upgrade with
suppressed competition. Their results show that the merger can only be pro-competitive if the start-up
would not be able to pursue its project absent the merger and if the incumbent will have an incentive
to develop the project after acquiring the start-up. Allowing for mergers may increase the expected
benefit from innovation, from the perspective of the startup, so that innovation efforts are stimulated.
The work of Bryan and Hovenkamp (2020) is also close to ours, as it focuses on the question on how
startup acquisition rules affect innovation incentives and, more specifically, the different technology
investment margins of new market entrants. The authors find that allowing for acquisitions biases
startups towards improving the types of technology that will improve the leader’s and away from those
that would help the follower catching up. A general discouragement of future innovations through a
fall in the leader’s willingness to pay for new technologies is also found. In this framework, the market
leader acquires startups partially to keep them from competing on similar product qualities (reducing
differentiation) and partly to improve its own technology. The main policy insights from this analyses
are that no-M&A interventions should be warranted in situations where a highly-dominant incumbent
acquires a startup whose technology is competitive and that measures should be taken to prevent
dominant firms from systematically acquiring startups and “killing” their competing technology. This
last conclusion is shared by Gautier and Lamesch (2021), whose empirical analysis documents that
“killer acquisitions” performed by tech giants such as Amazon and Facebook represent the majority
of the M&A operations involving infant startups the authors recopiled information on between 2015
and 2017. Fons-Rosen, Roldan-Blanco, and Schmitz (2021) quantitatively assess the effects of startup
acquisitions on innovation through an endogenous growth model, which they calibrate using a large
dataset of acquisitions and firm patents. The authors find that the positive incentives of acquisitions
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on startup creation are slightly outweighed by a lower own innovation activity by the incumbent and
a lower implementation rate of startups’ ideas.

Our paper contributes to the existing literature by proposing a novel theoretical framework tailored
to the merger activities among digital intermediation platforms and, despite its simplicity, it is able
to deliver predictions on how consumer welfare is shaped on this market depending on whether the
M&A is lenient or strict. The impacts on welfare are produced by how the anticipation of being
acquired, or the absence thereof, shapes the early-stage investment decisions of infant startups. With
respect to the previous recent contributions mentioned earlier, we establish a characterization of the
two main investment margins that are specific to digital platforms: investments toward expanding the
customer base and those directed at improving daily operations. Beyond their conceptual difference
and specificity to the digital platform market, ae fundamental difference between the two margins lies
in their degree of transferability in case of an acquisition. Note that both of these investment types
can be broadly defined as ‘technology’ and can thus encompass and be led back to the interpretations
of technology adopted by earlier papers.

3 Model setup
There is a unit mass of consumers and firms distributed uniformly on the [0, 1] interval. The location
of the consumer characterizes her preferences for goods and the location of the firm characterizes the
variety of the good it produces. The utility a consumer i ∈ [0, 1] experiences by consuming q units of
the good sold by firm j ∈ [0, 1] is given by

ui,j(q) =
q

1 + d(i, j)

where d(i, j) is a distance between i and j that we assume to be given by d(i, j) = ε |i− j|. That is,
the consumer most values the variety that is equal to her location. The larger the distance d(i, j), the
lower is the valuation that the consumer has for the variety; the sensitivity to distance is parametrized
by ε.

Firms face a constant marginal production cost, which is standardized to 1. Given that there is a
continuum of firms in each location, in a competitive equilibrium all prices are equal to 1.3 Consumers
have en endowment of 1 that they fully allocate to consumption.

Shopping requires effort by consumers and imposes an utility cost given by s. By shopping, the
consumer can find a firm that offers her most prefered quality and consequently her utility is given by

Us = 1− s

where Us represents the utility of shopping. At prices equal to 1 and endowment equal to 1, the
consumer will buy one unit of his most preferred variety by incurring the cost s.

There is an incumbent (I) digital platform that lowers the search cost of the consumers among the
firms located in [0, jI ]. The platform charges a fee of τ I per trade. If the consumer shops through the
platform I, she faces a shop effort equal to zero but she can only screen firms in the interval [0, jI ].
The value of shopping through the platform I for consumer i is then given by

U Ii = max
j∈[0,jI ]

1/(1 + τ I)

1 + ε |i− j|
3This conclusion would hold also if we were to have a single firm at each location. The constant marginal cost and

the demand structure will still imply a unitary price for all varieties.
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where 1/(1+τ I) is the quantity that can be acquired, where (1+τ I) is the price faced by the consumer.
It follows that a consumer i will prefer to shop through the digital platform I rather than shop by
herself if U Ii ≥ Us.

The customer base participating in the platform then depends on the fee τ I . For consumers
i ∈ [0, jI ] the platform offers their most preferred variety and consequently they decide to participate
if

1− s ≤ 1

1 + τ I

If the fee satisfies the previous inequality strictly, then consumers i > jI could also find it optimal
to adhere to the platform and acquire variety jI , since that would be their most preferred among
the set of options available on the platform. Let iI ≥ jI be the consumer that is indifferent between
shopping by herself or using the platform (U IiI = Us). This consumer’s location is given by

iI = jI +
1

ε

(
1

(1− s)(1 + τ I)
− 1

)
If iI is indifferent between adhering or not to the platform, then any i < iI finds it optimal to adhere.
Consequently, we can characterize the customer base of the incumbent (CI) as a function of its fee as
follows:

CI(τ I) =

{
jI + 1

ε

(
1

(1−s)(1+τI)
− 1
)

if 1− s ≤ 1
1+τI

0 else.

The profit function of the incumbent is then given by

πI = CI(τ I)
τ I

1 + τ I

where τ I/(1 + τ I) is the profit per consumer the platform obtains.4 The larger the fee the larger
the profit per consumer but the smaller is the customer base. Figure (1) depicts the customer base,
profit per customer as a function of the one plus the fee

(
1 + τ I

)
in panel (a) and in panel (b) the

corresponding profit function. The discontinuous change in the customer base provides the structure
to analyze optimal responses at the extensive and intensive margins. Figure (1) illustrates the case
where the maximum profits are reached at an internal solution. However, the optimal fee could also
be reached at the corner solution case, where the only customers are [0, jI ]. The optimal fee τ I∗ that
maximizes profits for the incumbent is given by

1 + τ I∗ =

{
2

(1+(1−s)(1−εjI))
if s > εjI

(1+εjI)

(1− s)−1 else

That is, if the search cost of consumers is large enough, relative to the measure of varieties offered jI
and to the preference cost of not buying the most preferred good ε, then the platform finds it optimal
to set a fee low enough to attract customers in the neighborhood of jI .

Remark 1. Let the size of the incumbent be given by the mass of varieties it offers jI . The optimal
fee of the incumbent τ I∗ is weakly increasing in its size.

4Note that CI(τI) is the number of customers adhering to the platform, 1/(1+τI) the number of trades per customer
and τI the profit per trade the platform obtains.
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Figure 1: Profit function of the incumbent
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4 The new entrant, investment, M&A and competition
Now suppose a new platform enters the market. This platform is characterized by a set of varieties
it can offer JE ⊂ [0, 1]; an intermediation cost w, which can be thought of as the cost of recording
and delivering orders, warehousing, data processing, and so forth; a search cost faced by customers
sE , which can be thought of as the effort or mental cost for the consumer to learn to use and engage
with the platform’s interface, as well as any registration costs. For simplicity, we have assumed the
intermediation cost and search cost of the incumbent to be equal to zero. This comes without loss of
generality, as what is relevant for our next results is the gap between the incumbent and the entrant
along these dimensions.

Investment

Before entering the market, the entrant has the possibility to invest resources in order to lower the
intermediation cost and the search cost. Let ek for k ∈ {sE , w} be the resources devoted by the entrant
to lower the cost k. We assume that the closer the entrant is to the incumbent, the more costly it is
to lower these costs further. This is formalized by having that

∂w

∂ew
= −γww

∂sE

∂eκ
= −γssE

This structure narrows our approach to a situation where the incumbent is at the ‘technological
frontier’ and the entrant can invest to catch up. The specific functional form we have selected is
convenient because it allows us to characterize the marginal value of investment as a function of the
costs w and sE , irrespectively of the investment level and of the level of costs the entrant starts with
before investing. The parameters γk capture how difficult it is for the entrant to catch up with the
incumbent along the two cost dimensions.
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M&A and technology transfer

We consider two policy regimes. One where M&A operations are forbidden and the alternative where
they can be implemented freely. A M&A takes place after the investment decisions of the entrant and
follows a Nash bargaining protocol, where the surplus of a merged platform is distributed between the
two parties involved. The competition alternative represents the outside option for each of the two
parties. The new merged entity M can set the fees in each of its owned platform labels.

If a M&A occurs, the incumbent can transfer its technology in order to lower the intermediation
costs of the entrant. This transfer then achieves w = 0. Intuitively, this represents the transfer of
logistic and technical know-how from the established incumbent to the startup. In such a case, the
merged entity M can exploit such synergies and the ensuing surplus generated by the merge. We
later show that in other cases, a M&A operation could end up in a killer acquisition, in which case
intermediation technology is not transferred.

The search cost sE is not altered by the merge. We take sE to be specific to each platform label
and the good varieties it offers, so its not fully transferable from another platform, whose experience,
interface, customer experience and engagement strategies are specialized in other good varieties. Al-
ternatively, this can be read as a situation in which the entrant cannot perfectly transfer the set of
good varieties it can offer JE ⊂ [0, 1], or in other words, its potential customer base to the incumbent
label.

In our baseline modelling approach, we adopt the extreme case in which intermediation technology
is perfectly transferable between two platform labels, while customer engagement capital cannot be
transfered at all. However, what is central for our results is the presence of an asymmetry in the
transferability of the two, so that the extreme cases we consider can be relaxed.

Competition

If no M&A takes place, then the two platforms follow a Stackelberg competition where the incumbent
is the leader. The incumbent decides its fee with full information about its own characteristics and
about those of the competitor. Once the incumbent sets its fee, the entrant decides its optimal fee,
also under complete information. This competition structure and the M&A regime is fully anticipated
when the entrant has to decide on investment. Finally, consumers observe the fees and decide whether
to shop by themselves or adhere to one of the two available platforms.

The varieties the entrant platform can offer, JE ⊂ [0, 1], can give it an advantage with respect
to the incumbent. This set describes the niche market the entrant serves, so that the entrant could
potentially offer varieties not available on the incumbent platform. We think of these product sets as
a fundamental charactersitic of digital platform ecosystems. They are meant to capture the feature
that, given its unique design, each individual digital platform may be better suited to serve as an
intermediary for certain goods rather than others. More specifically, each platform can be thought
of as being specialized in revealing the characteristics of a certain set of goods with a high degree of
accuracy, to the special benefit of those consumers that most care for that set.

We take the incumbent to be an Amazon-like platform with a larger variety set than the entrant,
who instead serves a niche market. Next, we consider two alternative cases, one in which the entrant
niche is disjoint from the incumbent offer and consequently the two platforms do not directly compete
for consumers. The other case is the one in which the niche of the entrant is a subset of the incumbent
offer, so that the two platform are in direct competition for the same customers.
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Figure 2: Two extreme cases
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5 Disjoint markets
Suppose the entrant offers a good variety set JE = [jE , 1] where jE > jI and the two sets are far
enough apart so that the two platforms do not compete directly for the same customers.5 Figure (2)
presents a graphical representation of this situation. The intuitive outcome in this case is that, due
to the absence of direct competition between the two platforms, their technology investments are not
changing across different M&A regulations.

For the incumbent, the optimal fee and the customer base are exactly the same as the one shown
in the previous section – that is, the decisions of the incumbent do not depend on the M&A regulation
in place, nor on the investment decisions of the new entrant.

For the new entrant, the optimal fee and the market it wants to serve are an analogous problem to
that of the incumbent, except for the incorporation of the intermediation cost w and the search cost
sE . If an M&A is implemented, the only change will be that w = 0 by means of the intermediation
technology transfer occurring between incumbent and startup.

Given some values of w and sE , the profit of the new platform is given by

πE = CE(τE)
τE − w
1 + τE

where the consumer base is given by the following expression:

CE(τE) =

{(
1− jE

)
+ 1

ε

(
1

(1−(s−sE))(1+τE)
− 1
)

if 1
1−(s−sE)

≥ (1 + τE)

0 else
(1)

Note that the entrant’s consumer base (1) follows the same structure as the incumbent’s, with the
exception that here profits per customer τE−w

1+τE
incorporate the intermediation cost w and that the

5Below we provide a formal condition of what “far enough” requires.
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customer base depends on how large the search advantage of the new platform
(
s− sE

)
is, while it

depended on s for the incumbent.
For a given fee τE , the intermediation cost w lowers the profit per customer, while the search cost

sE lowers the number of customers. Maximizing profits, we find an analogous condition for the optimal
fee set by the entrant:

1 + τE∗ =

 2
(1+wE)−1+(1−(s−sE))(1−ε(1−jE))

if s− sN >

(
1−(1+wE)

−1
)

+ε(1−jE)

(1+ε(1−jE))(
1−

(
s− sE

))−1 else
(2)

If the search advantage s− sN is large enough, then the platform sets a fee that allows to attract set
of customers that is larger than the set of varieties it offers (1 − jE) ≤ CE(τE∗). The new platform
will optimally participate in the market as long as τE∗ > wE and consequently faces positive profits.6

The optimal fee is split in two cases depending on whether the relevant margin for the platform is
the intensive or the extensive one. At the intensive margin, the platform is setting a fee at which even
consumers that cannot find their most preferred variety in the platform are willing to participate: the
platform thus actively attracts customers beyond its variety set. At the extensive margin, the platform
sets the highest possible fee at which it will attract only those consumers whose most preferred variety
is offered by the platform.

After defining the customer demand elasticity υE = ∂CE(τ)
∂(1+τE)

(1+τE)
CN (τE)

, we have that υN > 1 if
ε(1− jE) < 1 and we refer to this as a high demand elasticity. It is a situation where ε is low enough
as to generate a more than proportional increase in demand in response to a fee decrease. The mass
of varieties (1− jE) shows up in this condition as it scales total demand for a given by τE .7

Remark 2. At the intensive margin, a lower intermediation cost w implies a lower optimal fee τE∗. A
lower search cost sE implies higher optimal fee when the demand elasticity is high (υ > 1) and a lower
optimal fee otherwise.

At the extensive margin, the intermediation cost w has no effect on the fee in any case of partici-
pation in the market, while a lower search cost sE implies a higher optimal fee.

The previous remark illustrates the concept that a lower search cost allows the platform to increase
fees without losing customers. As a consequence, the platform will generally tend to set higher fees
in correspondence to lower search costs. The one exception is a situation of low demand elasticity
(υ < 1), since a decrease in the search cost sN in this case increases the elasticity of demand and
consequently makes it optimal to lower fees.8

At the extensive margin, since all consumers within the set [jE , 1] follow the same threshold strategy,
the demand elasticity is zero in every point below the fee threshold and is undertemined elsewhere.
Therefore, the search cost translates directly into higher fees.

6No participation in case of zero profits is not central for our results. It is a convenient assumption to simplify the
setup when the platforms directly compete as the incumbent can price the entrant out of the market by setting a fee
equal to the cost of the entrant. Rather than to have to deal with a fee infinitesimally smaller than the cost of the
entrant.

7υN is given by

υN =

((
1−

(
s− sN

))
(1 + τN )

)−1

ε(1− jN )− 1 + ((1− (s− sN )) (1 + τN ))−1

and since
(
1−

(
s− sN

))
> 0 has to hold – otherwise the participation cost is so high that no consumer would be willing

to pay any fee to particpate in the platform – we have that υN > 1 only if ε(1− jN )− 1 > 0.
8Note that Remark (1) can also be interpreted in terms of the elasticity of demand. It states that the lower the

demand elasticity (higher jI), the higher the optimal fee τI∗ of the incumbent at the intensive margin.

10



5.1 The value of investment without M&As
We now characterize the marginal value of investment in each scenario, starting from a regime where
no mergers and acquisitions take place. The problem of the entrant when deciding the fee is then given
by

πE(w, sE) = max
τE

CE(τE , sE)
τE − w
1 + τE

where CE(τE , sE) is given in Equation (1) and here we just make explicit that it also depends directly
on the search cost sE but not on the intermediation cost w.

Using the Envelope theorem, we can find the marginal value of an investment directed at improving
the intermediation cost (ew) as:

∂πE(w, sE)

∂ew
=
∂πE(w, sE)

∂w

∂w

∂ew
= CE(τE∗, sE)

(−1)

1 + τE∗
∂w

∂ew

=⇒ ∂πE(w, sE)

∂ew
=
CE(τE∗, sE)

1 + τE∗
γww

so that the value of such an investment is proportional to the customer base, given by CE(τE∗, sE),
and inversely related to the fee. Once we replace the optimal fee τE∗ into the previous equation, we
get an expression of the marginl value of the investment as a function of the level of the search cost
sE and of the intermediation cost w as follows:

∂πE

∂ew
=

{
Gw(w, sE) γww if s− sN >

(1−(1+w)−1)+ε(1−jE)

(1+ε(1−jE))

(1− jE)
(
1−

(
s− sE

))
γww else

where Gw(w, sE) is a continuous function that is decreasing in w and finite for w = 0.9 Again, the
first condition represents the intensive margin and is concave with respect to the cost level w, while
at the extensive margin it takes the shape of a decreasing and linear function. Figure (3) depicts the
relationship between the marginal value and the level of the cost.

Following similar steps, we can find the marginal value of investment on the search cost es as follows

∂πE

∂es
=

{
Gs(w, sE) γssE if s− sN >

(1−(1+w)−1)+ε(1−jE)

(1+ε(1−jE))

(1− jE) (1 + w) γssE else

where Gs(w, sE) is a continuous function that is decreasing on sE and finite for sE = 0.10 The marginal
value of investment into the search technology sE has a discontinuous jump when the platform moves
from the extensive to the intensive margin. The function Gs(w, sE) evaluated at the threshold is given
by
(

1
ε + (1− jE)

)
(1 + w) and consequently the jump is given by 1

ε (1 + w) γssE . This jump captures

9G is given by

Gw(w, sE) =
(
(1 + w)−1 −

(
1−

(
s− sE

))((
1− jE

)
ε− 1

))((
1− jE

)
+

1

ε

(
(1 + w)−1

(1− (s− sE))
− 1

))
10Given by

Gs(w, sE) =
1

2ε

(
(1 + w)−1 −

(
1−

(
s− sE

)) ((
1− jE

)
ε− 1

)
(1− (s− sE))2

)
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Figure 3: Marginal value of types of investment
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the feature that lowering the search cost at the extensive margin allows the platform to set a higher fee
keeping the same number of customers, while at the intensive margins it also increases the number of
customers that participate in the platform for a given fee. Figure (3) panel b) depicts the relationship
between the marginal value and the level of the search cost.

5.2 The value of investment with M&As
Let ΠE be the profits of the merged platform on the market segment of the entrant. Since the inter-
mediation technology is fully transfrable, after an M&A we have that w = 0. On the other hand, the
search cost sE remains unaltered after the merge. To remind the intuition, this feature reflects the
fact that while ‘operational’ technology such as logistic, warehousing and delivery strategies, data pro-
cessing algorithms and similar know-how can easily be passed between firms, know-how (‘technology’)
that relates to customer engagement tends to remain tied to the platform label that created it – i.e.
customers won’t easily start using a different platform label just because it is now owned by the same
holding entity that owns their preferred platform. Then the profits are given by:

ΠE = CE(TE)
TE

1 + TE

where CE(τ) is the same as in Equation (1) and TE refers to the fee charged by the merged platform
on the market segment of E. The optimal fee solution follows the same structure as before, just that
we set w = 0.

Importantly, the value of investment in technology for the merged entity is equal to zero ∂ΠE

∂ew = 0,
since technology is transfered from the leading incumbent. On the other hand, the value of investment
on the search cost is given by

∂ΠE

∂es
=

{
Gs(0, sE) γssE if s− sN > ε(1−jE)

(1+ε(1−jE))

(1− jE) γssE else

and it presents three differences with respect to the no-M&A scenario.
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Figure 4: Marginal value of technology investment ew with M&A’s
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First, the marginal value of investment at the intensive margin is larger since Gs(0, sE) > Gs(w, sE)
for w > 0. The profits the entrant platform can obtain by attracting additional customers through a
lower engagemnt cost are larger wthout intermediation costs.

Second, the threshold at which the firm moves from the extensive to the intensive margin is higher.
Search costs at which the entrant would find itself at the extensive margin under a no-M&A policy
warrant intensive-margin participation when M&As are allowed.

Third, the marginal value of investment into search cost is lower at the extensive margin. This
derives from the fact that the profit rate is less sensitive to the search cost when the intermediation
costs are lower – and the profit rates thus already high. Figure (3) depicts the marginal value of
investment in this case relative to the case without M&As.

5.3 Bargaining and the investment decision
The surplus created by the M&A is split between the incumbent and the entrant following a Nash
bargaining protocol. Letting θ ∈ (0, 1) denote the bargaining power of the entrant, the entrant’s
benefits are given by

RE = θ
(
ΠE − πE

)
+ πE

= θΠE + (1− θ)πE

where
(
ΠE − πE

)
is the surplus obtained by merging and πE is the outside option of the entrant.

If the entrant anticipates the future M&A before setting its fees, then the marginal value of invest-
ment for the entrant is now given by

∂RE

∂es
= θ

∂ΠE

∂es
+ (1− θ)∂π

E

∂es

∂RE

∂ew
= (1− θ)∂π

E

∂ew
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which, combined with our previous results, delivers that

∂RE

∂es
≥ ∂πE

∂es

∂RE

∂ew
<
∂πE

∂ew

The next proposition follows from the above.

Proposition 1. The prospect of an M&A shifts the incentives of investment for the entrant along
the two margins. The value of investment into the customer base increases, while the incentives of
investing towards lowering the intermediation cost decrease.

In conclusion, the permissive M&A regulation increases consumer surplus through two different
channels: 1) the technology transmission (w = 0), which implies lower fees and 2) the reshaping of
early investment towards lowering the search cost sE in anticipation of the merge.

Note that in this scenario where the platforms are not directly competing, the M&A does not
increase the market power of either platform through coordination on fees. This channel will on the
other hand become central in the next case we analyze.

6 Direct competition11

Now suppose that the set of good varieties offered by the entrant is JE = [0, jE ], where jE < jI . In
such a case, the varieties offered by the entrant are a subset of those by the incumbent. Panel b) in
Figure (2) illustrates this situation. We first focus on a policy regime in which M&As are not allowed.

The platforms compete following a Stackelberg protocol where the incumbent is the leader. Once
the entrant observes the fee decided by the incumbent, it decides whether to partcipate or not. If
the entrant participates, then it optimally sets the fee that allows it to attract the consumers i ∈ JE ,
which are those that find their most preferred good variety offered by the platform and which yield
the highest possible profit margin.12

For a given fee τ set by the incumbent, the optimal reaction function of the entrant τE is given by

1 + τE =
1

1
1+τI

+ sE
(3)

which is the fee that makes the consumers in the set [0, jE ] indifferent between the two platforms.
Nevertheless, if the fee implied by the reaction function does not deliver positive profits to the entrant,
then the entrant does not participate in the market. The participation condition is then given by

1 + w <
1

1
1+τI

+ sE

=⇒
(
1 + τ I

)−1
< (1 + w)

−1 − sE (4)

11See Appendix (A) for a formal derivation of all the results in this Section.
12For a search cost sE and intermediation cost w low enough, the entrant could find it optimal to lower fees further

and attract a consumer set larger than its own good varieties. We abstract from this possibility to simplify the following
presentation, as by allowing for it would yield the same main results. The formal assumption for this option to be
optimal for the entrant is that

(
1−

(
s− sE

))
(1 + w) > (1 + εjn)−1.
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The incumbent, anticipating the reaction of the entrant, decides optimally its fee τ I in order to
maximize profits. Let ξ serve as a measure of the competitiveness of the entrant and be given by

ξ = (1 + w)
−1 − sE

that is, let it be decreasing in the search cost and in the intermediation cost. We can use ξ to
characterize the optimal pricing decision of the incumbent, which can be summarized into three cases,
described as follows:

Case A: The Entrant is irrelevant

If the entrant’s competitiveness is lower than the threshold ξ = 1− 1
2 ((1− s)εj + s), then we have that

the fee τ I that the incumbent would be setting without competition is already low enough to discourage
the entrant from participating in the market – since the participation condition (4) is violated at the
optimal price in (??).

In this case, the profits of the entrant are zero and those of the incumbent are exactly the same as
if there were no competition.

Case B: The Incumbent sets the fee to price out the Entrant.

If the entrant competitiveness is above ξ and below a given threshold ξ, then the incumbent finds it
optimal to set its fee exactly at the point where the entrant is discouraged from participating, such
that (

1 + τ I∗
)

=
1

(1 + w)
−1 − sE

(5)

and the customer base will be given by

CI(τ I∗) = jI +
1

ε


(

(1 + w)
−1 − sE

)
(1− s)

− 1


Case C: The Entrant takes part of the market

In this case the competitiveness of the entrant is higher than ξ̄ and the incumbent finds it optimal to
let the entrant take the share of customers that see their most preferred good variety offered on the
entrant’s platform. Since the incumbent is losing the customers [0, jE ] to the entrant, its own customer
base is given by

CI(τ I) =
(
jI − jE

)
+

1

ε

(
1

(1− s)(1 + τ I)
− 1

)
Then it follows that the solution is equivalent to the original problem and given by

1 + τ I∗ =
2

(1− (1− s) (ε (jI − jE)− 1))
(6)

which is a lower fee than without competition (Equation (??)). Note that Remark (??) holds for Cases
A and C. The larger the varieties offered by the incumbent jI , the bigger the optimal fee τ I∗.
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Remark 3. If the entrant is sufficiently competitive (ξ > ξ), then the consumer surplus benefits from
the presence of the entrant.

This remark is a direct consequence of the fact that in cases B and C the incumbent sets a fee τ I∗
that is lower than in case A, in which the entrant is irrelevant. The higher surplus comes from the
lower fees and the implied higher participation in the platforms.

6.1 The value of investment without M&A’s
For Case A, in which the entrant is irrelevant, marginal changes of w and sE have no value for the
new plaform, neither do they change the value of the incumbent. The marginal value of investment in
this range is zero on both margins.

For Case B, the marginal effort by the new platform on ew and es have no effect on the new
platform’s profits but they force the incumbent to set a lower fee and consequently face lower profits.
The marginal change in profits of the incumbent as a consequence of changes in the investment margin
ek for k ∈ {s, w} is given by

∂πI

∂ek
= −

(
2ξ −

(
1 + (1− s)

(
1− jIε

))) 1

(1− s)
1

ε

∂ξ

∂ek
(7)

where

∂ξ

∂es
= γssE

∂ξ

∂ew
= (1 + w)

−2
γww

and consequently the effect of investment on the incumbent all goes through the increase in competi-
tiveness ξ of the entrant. Since the entrant is still priced out of the market, its profits are zero, as is
the marginal value of investment. In this case, marginal changes in w and sE are irrelevant for the
incumbent. Marginal investment by the entrant does not change the optimal fee of the incumbent, nor
its market share.

Now let us move to the most interesting case, Case C, in which the entrant is sufficiently competitive.
The profits of the entrant are then given by

πE = jE
τE − w
1 + τE

where τE is given by

1 + τE =
1

1
1+τI

+ sE

and consequently we get that the marginal value of investment in the search cost is given by

∂πE

∂es
= jE (1 + w) γssE (8)

and for the investment in the intermediation cost is

∂πE

∂ew
= jE

(
1

1 + τ I∗
+ sE

)
γww (9)
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Note that the marginal value of investment in the intermediation cost is decreasing in τ I∗ and that this
optimal fee is higher as the size of the incumbent is larger (Remark (??)), while the marginal value of
investment in the search cost does ot depend on τ I∗. We therefore derive the following result:

Proposition 2. The size of the incumbent shifts incentives of investment along the two margins at
high levels of competitiveness (ξ > ξ̄). The value of investment on the customer base increases, while
the incentives to invest on the intermediation cost decrease.

In region C (ξ > ξ̄), the investment allocation depends on the size of the incumbent, as this captures
how high its fees are: the bigger the incumbent, the larger its fees. In this region, it becomes more
valuable to invest in the customer base, with the purpose of improving the chances of catching up on
fees rather than by lowering the costs.

Finally, note that the profits of the entrant are discontinuous on ξ at the threshold ξ̄. Here profits
jump from zero to a positive level as the entrant moves to participate in the market and the incumbent
optimally sets a jump on its fees for ξ > ξ̄. Consequently, the marginal value of investment at that
point is not defined.

6.2 The value of investment with M&As
When platforms compete directly, no added value is created through the existence of the new platform.
Since the varieties offered by the entrant are a subset of those offered by the incumbent and since the
entrant has higher search and intermediation costs, it is not socially efficient that the entrant operates
and engages in investment. Nevertheless, the private incentives of the entrant are to invest, in order to
compete with the incumbent and obtain a share of profits that otherwise would be fully appropiated
by the incumbent. This competition for profits ends up redistributing rents across platforms but also
increases consumer surplus through lower fees.

In this context, the only surplus that a M&A can generate for the two platforms is the avoidance
of competition. Since the entrant has no technological advantage over the incumbent, the optimal
action for the newly created M&A entity is to stop operating the new platform. The M&A is a thus a
so-called “killer acquisition”. This implies that for the merged entity the marginal value of investment
is zero.

∂πM&A

∂ek
= 0, k ∈ {sE , w}

Figure (5) depicts the profits of the incumbent and the entrant in case there is no M&A and the
profits of the merged platform as a function of the competitiveness of the entrant, ξ.

6.3 Bargaining and the investment decision
Despite the early investment decisions of the entrant not increasing the global value of the M&A
operation, the entrant still has private incentives to invest, since this affects the outside option of the
incumbent (in case B) or of the entrant itself (case C). Recall that in the Nash bargaining protocol,
the share of the entrant is given by

RE = θ
(
ΠE − πE − πI

)
+ πE

= θ
(
ΠE − πI

)
+ (1− θ)πE
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Figure 5: Profits, fees and customer bases for the Incumbent, the Entrant and the Merged platform.
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The shaded region in Figure (5) depicts the M&A surplus
(
ΠE − πE − πI

)
. The marginal value of

investment is then given by

∂RE

∂ek
=


0 if ξ ≤ ξ
θ
(
−∂π

I

∂ek

)
if ξ ∈ [ξ, ξ̄]

(1− θ)∂π
E

∂ek
else

for k ∈ {sE , w} where ∂πI

∂ek
and ∂πE

∂ek
are given in Equations (8), (9) and (10). So even if the entrant

faces a killer acquisition, it has incentives to invest to improve its bargaining position in the M&A
operation. In the case of low-competitiveness, its position is improved by weakening the outside option
of the incumbent, as the latter would have to sacrifice profits to drive the entrant out of the market.
In the case of high-competitiveness, the entrant improves its position by increasing its own outside
option through higher profit margins in case of no M&A.

Compared to the regime where M&As are not allowed, we see that the difference is that now the
entrant has a positive marginal value of investment in region B, all scaled by the parameter θ; on the
other hand, the incentives to invest in region C are scaled down by (1 − θ). However, these results
refer to the overall level of investment and do not shift the incentives to invest from one margin (sE
or w) to the other. Therefore we obtain the following result:

Proposition 3. The prospect of an M&A does not shift the incentives of investment by startup plat-
forms along the two margins. It does affect the optimal scale of investment of a startup platform,
increasing such incentives in low-competiveness situations and lowering it in high-competiveness situ-
ations.

7 Concluding remarks: M&A policy with entry under uncer-
tainty

In this final section we use the findings of the novel theoretical framework we have proposed in this
paper to draw policy advice for the digital platform market. To do so, we will take a perspective that
brings our model another step closer to the reality faced by real-world startups. In particular, what
if the entrant platform does not know its precise location on the market before deciding on its initial
investments? The related question is what would the ideal policy be, if the planner can not tell apart
the two cases – no competition or direct competition for customers?

We postulate that before deciding how much to invest and on which margin to do so, the entrant
faces a certain degree of uncertainty about how much its own market niche is going to overlap with the
one of the incumbent. Our model has illustrated that a central element to approach this discussion is
evaluating how costly it is for the entrant to catch up with the incumbent in terms of competitiveness
– a concept we have condensed in ξ and which encompasses both types of the technological fronts that
characterize a digital platform, intermediation know-how and consumer engagement capital. Suppose
that the entrant’s level of competitiveness is very low before investing and, consequently, if it were to
compete directly with the incumbent it would be priced out of the market (would not reach region C).

In this case, our results show that allowing to merge can be welfare improving. By allowing for a
merge, the entrant is provided with insurance against the risk of direct competition with the incumbent,
which would leave the former with zero profits. This insurance device will increase the investment level
and thus increase the consumer surplus in the case the entrant actually ends up creating a platform
that is able to intermediate different good varieties with respect to the incumbent. Furthermore, in

19



that case the M&A increases the consumer surplus further by allowing the cross-platform sinergies to
lower the intermediation cost of the entrant and generating subsequent lower fees.

On the other hand, if the incumbent platform is not that costly to catch up, our model predicts
that consumer surplus would be increased by an antitrust regimes that bans M&As. Intuitively, if
entrants can catch up with the incumbent at low cost then blocking the merge improves welfare –
since the welfare losses of the missing sinergies in case of disjoint customer bases are compensated by
the increase in competition, lower fees and higher consumer participation in case platforms directly
compete.
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Appendix

A Direct competition
In this case, the new platform enters in the segment [0, jE ] where jE < jI . The platforms follow a
Stackelberg competition where the incumbent is the leader and the new platform is the follower.

A.1 Optimal fee of the new platform
For given τ I of the incumbent, the problem of the new platform is given by

max
τE

CE(τE)
τE − w
1 + τE

where the customer base CE(τE) is given by

CE(τE) =

0 if 1
1+τI

> 1
1+τE

− sE

jE +

(
1

1

1+τI
+sE

1
(1+τnE)

− 1

)
1
ε if 1

1+τ ≤
1

1+τE
− sE

where the second part comes from the fact that the consumer that is exactly indifferent across the
two platforms iE is given by

1

1 + τ I
=

1

(1 + τE) (1 + ε(iE − jE))
− κn

=⇒ iE = jE +

(
1

1
1+τI

+ sE
1

(1 + τE)
− 1

)
1

ε

The new platform will participate in the market only if it selects a fee that satisfies 1
1+τI

≤
1

1+τE
− sE , or equivalently

1 + τE ≤ 1
1

1+τI
+ sE

and a fee that low can only be optimal if it covers the intermmediation cost w. So, to ensure partici-
pation of the entrant, the following condition has to hold

1 + w <
1

1
1+τI

+ sE
(10)

so in case of zero profits the firm does not participate.
We will now focus on the case where the new platform captures only jE of the market. In this

case, the fee by the new platform is given by

1 + τE =
1

1
1+τI

+ sE

for this to be the optimal fee, then the solution is a corner solution. This will indeed be the case if(
1 + τ I

)
≤ 1

1
(1+w)(1+εjE)

− sE

and below we establish the condition under which the above holds.
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A.2 Optimal decision of the incumbent
The optimal decision faced by the incumbent is now to set the fee to maximize profits. The customer
base of the incumbent is given by [iE , iI ], where each of this thresholds are given by

iE =

 1
2

(
jE + 1

ε

(
((1+w)−1)

1

1+τI
+sE

− 1

))
if 1 + τ I > 1

(1+w)−1−sE

0 otherwise

and iI is equivalent to the no-competition case

iI =

{
jI + 1

ε

(
1

(1−s)(1+τI)
− 1
)

if (1 + τ I) ≤ 1
(1−s)

0 else

where we have used the participation condition of the new platform (Eq (10)). Equivalently, the total
consumer base I is given by

CI(τ I) =



jI + 1
ε

(
1

(1−s)(1+τI)
− 1
)

if 1 + τ I ≤ 1
(1+w)−1−sE(

jI − jE
)

+ 1
ε

(
1

(1−s)(1+τI)
− 1
)

if 1 + τ I ∈
(

1
(1+w)−1−sE ,

1
(1+w)−1(1+εjE)−1−sE

]
jI + 1

ε

(
1

(1−s)(1+τI)
− 1
)
− 1

2

(
jE + 1

ε

(
((1+w)−1)

1

1+τI
+sE

− 1

))
if 1 + τ I ∈

(
1

(1+w)−1(1+εjE)−1−sE ,
1

1−(s−sE)

]
0 otherwise

We abstract from the third case, in which the entrant expands its customer base beyond [0, jE ]. A
condition that rules out this case is

1

(1 + w)
−1

(1 + εjE)
−1 − sE

>
1

1− (s− sE)

A.2.1 Case A, The entrant is irrelevant

In this case the optimal τ I∗ without competition is such that

1 + τ I∗ <
1

(1 + w)
−1 − sE

In this situation, the decision of the optimal fee is not affected by the existence of the new platform,
since the optimal monopoly fee is already low enough to exclude participation of the new platform.

2

(1− (1− s) (εjI − 1))
<

1

(1 + w)
−1 − sE

1− 1

2

(
(1− s)εjI + s

)
> (1 + w)

−1 − sE

That is, we need w and sE large enough for this to happen. Marginal changes of w and sE have no
value for the new plaform in this case, nor do they decrease the value of the incumbent.
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A.2.2 Case B, The entrant is priced out

In this case, the fee is set to the lowest possible fee at which the new platform would be able to
particpate, so that the entrant is priced out by the incumbent. The fee in this case is

1 + τ I =
1

(1 + w)
−1 − sE

and the customer base is given by

CI = jI +
1

ε


(

(1 + w)
−1 − sE

)
(1− s)

− 1


Here, marginal efforts by the new platform on ew and es have no effect on the new platform profits

but they will decrease the incumbent’s fee and consequently profits. Note that they also have to reduce
profits, otherwise the original fee would not be optimal.

The profits of the incumbent are

πI = CI
τ I

1 + τ I

and the effect on the incumbent profits of the new platform effort is given by

∂πI

∂ew
=
∂CI

∂ew
τ I

1 + τ I
+ CI

∂ τI

1+τI

∂ew

so that

∂CI

∂ew
=

1

ε


(

(1 + w)
−2
)

(1− s)

 γww

∂ τI

1+τI

∂ew
=

1
(1+w)−1−sE − 1

1
(1+w)−1−sE

= − (1 + w)
−2
γww

and

∂πI

∂ew
=
∂CI

∂ew
τ I

1 + τ I
+ CI

∂ τI

1+τI

∂ew

=
1

ε


(

(1 + w)
−2
)

(1− s)

 γww
τ I

1 + τ I
− CI (1 + w)

−2
γww

=

(
1

ε

(
1

(1− s)

)
τ I

1 + τ I
− CI

)
(1 + w)

−2
λww

Note that the term in parenthesis has to be negative, since otherwise τ I would not be optimal.
Replacing τ I and CI we get

∂πI

∂ew
=
(

1 + (1− s)
(
1− jIε

)
− 2

(
(1 + w)

−1 − sE
)) 1

ε

(1 + 2)
−2

(1− s)
γww

∂πI

∂ec
= −

(
2
(

(1 + w)
−1 − sE

)
−
(
1 + (1− s)

(
1− jIε

))) 1

ε

(1 + w)
−2

(1− s)
γww
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The marginal effect of effort on the engagement cost is given by

∂πI

∂es
=
∂CI

∂ew
τ I

1 + τ I
+ CI

∂ τI

1+τI

∂ew

where we obtain
∂CI

∂ew
=

1

ε

1

(1− s)
γssE

and

∂ τI

1+τI

∂es
= −γssE

then we have

∂πI

∂es
=

1

ε

1

(1− s)
γssE

τ I

1 + τ I
− CI

(
γssE

)
=

1

ε
γssE

(
1

(1− s)
− (1 + w)

−1 − sE

(1− s)

)
−

jI +
1

ε


(

(1 + w)
−1 − sE

)
(1− s)

− 1

(γssE)
= −

(
2
(

(1 + w)
−1 − sE

)
−
(
1 + (1− s)

(
1− jIε

))) 1

(1− s)
1

ε
γssE

A.2.3 Case C, The entrant takes part of the market

This is the case in which the incumbent’s optimal strategy is not to lower the fee so much as to price
out the new entrant from the market. Instead, it finds it optimal to share the market.

The optimal fee of the incumbent is given by

max
τI

CI(τ I)
τ I

1 + τ I

where now I is given by

CI(τ I) =
(
jI − jE

)
+

1

ε

(
1

(1− s)(1 + τ I)
− 1

)
Then we have that the solution is equivalent to the original problem and given by

1 + τ I∗ =
2

(1− (1− s) (ε (jI − jE)− 1))

that is, a lower fee than without competition.
In this case, a higher investment by the new platform has no effect on the outside option of the

incumbent but it has an effect on the outside option of the new platform.
The profits of the new platform are then given by

πE = jE
τE − w
1 + τE
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where τn is given by

1 + τE =
1

1
1+τI

+ sE

=
1 + τ I

1 + (1 + τ I) sE

and consequently we obtain that the maginal value of effort is given by

∂πE

∂es
= jE

∂

1
1

1+τI
+sE
−1−w

1
1

1+τI
+sE

∂es

=
∂jE

(
1− (1 + w)

(
1

1+τI
+ sE

))
∂es

= jE (1 + w) γssE

and for the effort in the cost is

∂πE

∂ew
= jE

(
1

1 + τ I
+ sE

)
λww

The bigger the incumbent, the larger the τ and the more valuable is investing in the customer engage-
ment cost.

The optimal mix sould set up the two costs to be equal and consequently

w
1+w

sE

1+sE

=
1 + sE(
1

1+τ + κn
) γs
γw

1/sE + 1

1/w + 1
=

1 + sE(
1

1+τI
+ sE

) γs
γw

In other words, the larger τ I , the more the new platform shifts resources towards sE and the more
valuable is to increase the fee.

A.3 What are the conditions to be in A, B, or C
The profit function of the incumbent has to be continuous. We can use it to find the values that
parameters have to satisfy at each threshold.

To be in Case A, we need that

1− 1

2
((1− κ)εj + κ) > (1 + w)

−1 − sE

and we define the threshold value ξ = 1− 1
2 ((1− κ)εj + κ).
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Then the profit in case B is given by

πI,B = CI
τ I

1 + τ I

=

jI +
1

ε


(

(1 + w)
−1 − sE

)
(1− s)

− 1

(1−
(

(1 + w)
−1 − sE

))
= jI − 1

ε
+
(

(1 + w)
−1 − sE

) 1

ε

1

(1− s)
(
1−

(
εjI − 1

)
(1− s)

)
−
(

(1 + w)
−1 − sE

)2 1

ε

1

(1− s)

and the profit rate in case C is

πI,C = CI
τ I

1 + τ I

=

((
jI − jE

)
+

1

ε

(
1

(1− s)(1 + τ I)
− 1

))(
1− 1

2

(
1− (1− s)

(
ε
(
jI − jE

)
− 1
)))

=

((
jI − jE

)
+

1

ε

((
1− (1− s)

(
ε
(
jI − jE

)
− 1
))

2(1− s)
− 1

))(
1− 1

2

(
1− (1− s)

(
ε
(
jI − jE

)
− 1
)))

=
ε(1− s)

4

((
jI − jE

)
+

1

ε

(
s

(1− s)

))2

if w = 0 and sE = 0 we get that

πI,B = 0

while πI,C > 0, so there are values of c and κn such that we move from case B to C.
Let ξ = (1 + w)

−1 − sE we have that the threshold value ξ̄ that sets πI,B = πI,C is given by the
solution to

jI − 1

ε
+ ξ̄

1

ε

1

(1− s)
(
1−

(
εjI − 1

)
(1− s)

)
−
(
ξ̄
)2 1

ε

1

(1− s)
=
ε(1− s)

4

((
jI − jE

)
+

1

ε

(
s

(1− s)

))2

On the other hand the profits of the new platform are given by

πn,A = πn,B = 0

while in case C we have

πE,C = jE(1 + w)

((
(1 + w)−1 − sE

)
− 1

1 + τ I

)
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