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Abstract

We present a theory of monopoly protection by means of entry in adjacent markets that
have a common customer base (i.e., envelopment). A firm dominant in its market enters a data-
rich secondary market and engages in predatory pricing and privacy-policy tying. We define
the latter as conditioning service provision to the subscription of a privacy-policy that allows
bundling of user data across all sources. Acquiring data from the secondary market confers
an advantage in the primary market that shields the dominant firm from entry, thus harming
consumers. We discuss potential remedies, including data unbundling, sharing and portability.
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1 Introduction

We present a theory of entry deterrence in digital markets. A dominant firm preemptively enters a
data-rich secondary market and gains customers by offering below-cost products in order to build a
data advantage that deters entry in its monopolized data-intensive primary marketﬂ The bundling
of user data increases profits in the primary market and, as a result, turns firms operating in
the secondary market into potential entrants. Then, acquiring control of data from the secondary
market entrenches the dominant firm’s position in the primary market and protects it from entry.
Despite the potential efficiency gain provided by data bundling, as long as competition in the
primary market is more valuable than in the secondary, consumers are worse off with preemptive
entry by the dominant firm.

In practice, bundling of user data is often achieved by mean of privacy-policy tying. Privacy
policies are legal documents describing how user data are handled and shared by companies that
collect them while providing their services. In most cases, they are embedded into terms of service,
so that when users accept the latter, they have also accepted the formerﬂ Typically, these policies
allow firms to collect and combine user data from their various, often unrelated, services as well
as multiple third-party sources. To give an idea, Facebook collects information from “Facebook
(including the Facebook mobile app and in-app browser), Messenger, Instagram (including apps like
Direct and Boomerang), Portal-branded devices, Bonfire, Facebook Mentions, Spark AR Studio,
Audience Network, NPE Team apps and any other features, apps, technologies, software, products,
or services offered by Facebook Inc. or Facebook Ireland Limited under our Data Policy. The
Facebook Products also include Facebook Business Tools, which are tools used by website owners
and publishers, app developers, business partners (including advertisers) and their customers to
support business services and exchange information with Facebook, such as social plugins (like the
"Like" or "Share" button) and our SDKs and APIs.” E|

Our analysis relies on two key drivers. The first is the hypothesis that there exists an advantage
in serving a primary market which is conferred by controlling data collected in a secondary market.
This data advantage turns incumbents in this secondary market into threats for the dominant firm
in the primary marketﬁ Crucially, entry in the primary market must be feasible if and only if

LA data-rich business is one that allows the harvesting of extensive datasets on user behavior; a data-intensive
one centers around the exploitation of data. These definitions are, of course, not mutually exclusive.

2There is ample evidence that users pay little or no attention to privacy policies and are unlikely to internalize
potential externalities arising from the sharing of personal data. See Economides and Lianos| (2019)) for a perspective
at the intersection of law and economics.

3See Facebook’s Data Policy, dated April 19, 2018, available at https://facebook/policy.php (Downloaded on
27 March 2020). Google is another relevant example. Google collect information about (a) the apps, browsers, and
devices used to access Google services; (b) users’ activity in Google services, including search terms, watched videos,
views and interactions with content and ads, voice and audio information, purchase activity, activity on third-party
sites and apps that use our services, Chrome browsing history, phone number, calling-party number, receiving-
party number, forwarding numbers, time and date of calls and messages, duration of calls, routing information,
and types of calls; (c) location, etc. See Google’s Privacy and Terms, dated October 15, 2019, available at https:
//policies.google.com/privacy?hl=en-US#infocollect| (Downloaded on 27 March 2020).

“This advantage can take several forms: it may shift demand, by increasing the willingness to pay of users; it
may reduce the cost of providing services; it may reduce information asymmetries in a way that increases profit and
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a data advantage in the secondary market is accrued by the entrant and not by the monopolist
(our Assumption 1 in the model section). Our leading example is that of an advertising platform
that benefits from controlling business-critical data originating from another market. For instance,
consider Google, which is in the business of monetizing recommendations to its customers. In
suggesting purchases to users, it benefits from having data on the brick and mortar shops they
have recently visited, which may be collected by a different application that requires granular
location data to function (e.g., a wearable personal device or a mobile phone operating system).
Such location data, of course, would benefit greatly entrants in the search market, to the point that
their availability might be essential for entry. The diagram below illustrates this environment.
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Figure 1: Diagram of the Environment

The second driver is an initial exogenous asymmetry, as the dominant firm in the primary market
is endowed with a first-mowver advantage. This advantage, which is a common hypothesis in theories
of strategic entry deterrence, may be conferred by dominance in the primary market, sheer size or
availability of resources. To fix ideas, imagine big tech firms operating in their primary markets
being concerned about smaller fast-growing startups that operate in unrelated data-rich marketsﬁ

Then, our story goes, by preemptively entering the secondary market and conquering it by means
of below-cost prices (e.g., by offering a free product), the dominant firm may be able to deter entry
in the primary market, even from more efficient firms currently only serving the secondary market.
Although the dominant firm sustains a loss to outbid other firms in the secondary market, the
strategy is likely to be profitable if it deters entry in the primary one. In fact, the dominant firm is
willing to outbid the secondary market’s incumbent because it stands to lose monopolistic profits
if entry in the primary market takes place. On the other hand, a firm’s incentive to retain control
of the secondary market and then entering the primary market is diluted by the expectation of

lowers consumer surplus (e.g., via price discrimination).

SFor instance, Mark Zuckerberg was extremely concerned about the growth of Tinder, which in addition to
collecting its own data, exploited Facebook data. Zuckerberg wrote “Tinder’s growth is especially alarming to
me because their product is built completely on Facebook data, and it’s much better than anything we’ve built
for recommendations using the same corpus.” (Forbes reporting on leaked emails, see https://bit.1ly/2TVr5X8).
Facebook subsequently entered the dating space with its own Facebook based service.
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competitive prices following entry in the latter. The positive wedge between the value of retaining
a monopoly and the value of entering, also known in the literature as the efficiency effect, makes
the exclusionary strategy profitable for the monopolist (Assumption 2)E|

Our theory echoes growing concerns that data accumulation by big tech companies may erect
barriers to entry into digital markets that harm consumersm Indeed, it is a cornerstone of our anal-
ysis that exclusive availability of data may protect a dominant firm from competition by conferring
an unsurmountable efficiency advantage. Specifically, our theory provides an additional exclusion-
ary rationale to explain entry followed by below-cost prices and bundling of user-data for big tech
firms that operate on-line advertising businesses, such as social media controlled by Facebook or
search by Google. If, in addition, competition in the primary market is substantially more valuable
to consumers than competition in the secondary market (Assumption 3), then the exclusionary
conduct we describe harms not only competitors but also consumersﬁ

Within the scope of our model, we also perform some simple policy analyses. First, we consider
the effect of enforcing restrictions on the expansion of dominant platforms and prohibitions to data
tying. Under our leading assumptions, those restrictions promote entry in the primary market in
cases where, alternatively, we would have observed exclusion. As a result, as long as competition in
the primary market is substantially more valuable than in the secondary, consumers are better off
with the restrictions. Among the two policies, a prohibition to privacy-policy tying imposed only
on dominant players seems preferable, because it does not block efficient entry by the dominant
platform nor exploitation of potentially valuable data by the entrantﬂ Second, we consider the
possibility of allowing data sharing between firms or granting consumers a right to data portability.
Remarkably, while these measures increase consumer surplus in some cases, they can nonetheless be
counterproductive in others. Intuitively, removing exclusivity of the data advantage eliminates the
monopolist’s predatory incentive to enter the secondary market. However, if an exclusive access
to extra data is essential for competition in the primary market (e.g., when there is the need
to overcome an existing incumbency advantage), the inability of hold data exclusively may also

9Fudenberg and Tirole| (2013)) first used the term “efficiency effect” referring to a monopolist as being more efficient
in extracting profits, assuming all firms have the same technology. This effect, typically assumed positive in light of the
argument just offered, is key in models of innovation attempting to explain the persistence of monopoly. In contrast
to the “Arrow effect”, it suggests that a monopolist’s incentive to innovate may exceed that of potential competitors,
if successful innovation triggers entry. See footnote [23| for cases when the efficiency effect may be negative.

"This has been emphasized in a number of recent reports, including the UK Furman Report “Unlocking Digital
Competition” (see 1.71),|Crémer et al.|(2019) (see 5.IV) prepared for the European Commission and the Final report
of the Stigler Committee on Digital Platforms (see IL.a.ii.1). For a more cautious view on the value of user data see
Lambrecht and Tucker| (2017)).

8As an example where Assumption 3 might hold true, consider Google entering the third-party display advertising
market by acquiring Doubleclick. Conceivably, Google moved in an attempt to also track its customers outside its
own walled garden. It is not difficult to argue that consumers are probably a lot less worse off from a monopoly in
the intermediation of third-party display advertising rather than they are from a search monopoly.

90ne drawback of this policy is that, when our assumption 1 does not hold and therefore there would be no entry
in the primary market anyway, the dominant firm cannot combine data. Whether this is good for consumers on
not depends on how the data is used and how much value is passed-through to consumers. At one extreme, the
data acquired in the secondary market might be used to perfectly price-discriminate and extract the entire consumer
surplus in the primary market.



eliminate the incentive for others to enter, leaving consumers with two monopolies instead of one.
Nonetheless, this last problem can be solved by enforcing portability only on the data collected
by dominant operators. In summary, both an unilateral prohibition of data tying and unilateral
enforcement of data portability prevent exclusionary outcomes, when these are possible. Within
our model, which of the two options would be preferable for ex-ante regulation depends on whether
the additional data acquired by the dominant firm is likely to increase or lower consumer surplus
in the primary marketﬂ

A tenet of the analysis is that combining data across different markets may erect barriers to
entry that shield the core business of a company. Of course, the more extensive the data advantage,
the harder will be for entrants to overcome it and find entry profitable. The foreclosure motive
may therefore serve as an additional incentive to ecosystem building by big tech companiesﬂ Im-
portantly, our theory relies on data tying in unrelated markets, as opposed to traditional theories
of foreclosure through bundling of complement products (e.g., [Whinston| (1990) Carlton and Wald-
man (2002) and (Choi and Stefanadis| (2001)), to provide motive for entry by dominant platforms
into markets serving a common customer base — a strategy which was popularized as platform
envelopment by [Eisenmann et al. (2011)E

We show that entry in a secondary market can be a strategy to preserve monopoly power in a
primary one. An alternative avenue for the dominant firm would be that of directly acquiring the
incumbent in the secondary marketH In our framework, an acquisition has the same effect of a
data-selling agreement (see section [5) and allows firms to internalize their strategic externalities.
In fact, it is always more profitable than entry for both the dominant firm and the target firm,
insofar the purchase price is kept low enough by the target’s shareholders realizing that refusing
to sell will trigger preemptive entry. This observation suggests that some startups acquisitions
may take place under the threat of predation as we describe it in this paper. When this happens,
consumer surplus is even lower than with preemptive entry, as there will be no competition for the
data advantage. This indicates competition authorities should be especially vigilant about data
motivated acquisition of startups by big tech companies.

The rest of the paper is structured as follows. In the next section we discuss the relevant
literature. In section 3 we formalize our theory. Section 4 explores the example of Bertrand
competition and Section 5 contains the policy analysis. Section 6 concludes with a further discussion
of the implication of our analysis for competition policy.

1071 practice, implementing portability entails additional hurdles as data interoperability between firms is required
and it’s likely that operators will not make it easy for consumers to migrate their data.

"This motive complements those highlighted in the literature on firm conglomeration, such as production of
complements and economies of scope. See [Bourreau and de Streel| (2019)) for a recent survey that focuses on digital
conglomerates.

12566 [Condorelli and Padillal (2020), for a discussion of envelopment strategies by digital platforms.

13This acquisition motive needs to be distinguished from acquisitions that have the sole purpose of eliminating
future competition, also called “killer acquisitions”. Some recent contributions include [Motta and Peitz| (2020)),
Kamepalli et al.|(2019) and |[Cunningham et al.| (2019)). In the cases studied here, after an acquisition, the dominant
firm would have no incentive to shut down the target market, as we consider the case of unrelated products.



2 Related literature

Our work contributes primarily to the literature on strategic entry deterrence, which we informally
describe as strategic behavior that is expected to be profitable only if it successfully prevents entry.
The literature is quite vast but can be broadly subdivided into two strands. One strand emphasizes
asymmetric information and, in particular, how an incumbent can persuade potential entrants that
competition will be though (e.g., see [Kreps and Wilson| (1982)) and [Milgrom and Roberts| (1982)).

Another, to which our paper is closely connected, focuses on the ability of a dominant firm
to neutralize incentives to enter by gaining an advantage (or denying it to others) that reduces
the profit competitors may expect from entering the market. Following the taxonomy offered in
Fudenberg and Tirole (1984), in our paper, the monopolist attempts to turn itself into a “top-dog”
to deter entry. The literature has mostly focused on investment in capacity (e.g., [Spence| (1977)),
learning by doing (e.g., Spence| (1981)) and R&D (e.g., (Gilbert and Newbery| (1982))). This last
piece is especially related to our work. |Gilbert and Newbery| (1982)) showed how a monopolist
might be inclined to sustain large R&D expenses, perhaps creating a “patent thicket”, to prevent
innovation by potential entrants, thereby preserving monopoly profits. In |Gilbert and Newbery
(1982) we see at play the efficiency effect, perhaps for the first time in the literature. That is,
preemptively investing in R&D is potentially able to deter entry in a market that requires an
innovation, because the monopolist stands to lose a monopoly while the new entrant only expects
competitive profits.

A seminal contribution to this second strand of the entry deterrence literature is [Carlton and
Waldman (2002)) (CW). They consider a model where some firm is initially dominant in two markets,
but a competitor can enter the secondary market in period one and both markets in period two only.
For the case in which the products in the secondary and primary market are perfect complements,
they show how tying can reduce incentives to enter. In particular, by committing to tying two
products that have no value unless consumed together, the dominant firm forecloses the secondary
market in the first period and forces the potential entrant to either enter both markets in period
two or none at all. Then, in a version of their theory, entry is deterred because operating in one
period only is not sufficient to cover entry costs. In another, in which the bundled products enjoy
network externalities, foreclosure operates by preventing competitors to acquire critical mass in
the secondary market in period one, which makes it harder to compete in the primary market,
regardless of entry cost. Either way, in CW the focus is on strategic tying of complementary
products, while we analyze data tying in unrelated marketsPE]

Within the research spurred by CW, the most closely related paper is [Fumagalli and Motta
(2013) (FM). They formalize the general idea that an incumbency advantage, accrued in serving
incremental customers, may allow a firm with market power to prey on, or deter entry by a firm who
would be more efficient at scale. In particular, repackaged to fit our context, their main assumption
is that a dominant firm has an efficiency advantage in serving either the primary or the secondary

14 A related argument, that also rationalizes tying of complementary products, is developed by |Choi and Stefanadis
(2001). In their model, firms need to engage in successful R&D to enter a market. By tying two products, the
incumbent makes it riskier (and costlier) for a competitor to attempt entry.



market in isolation, but the potential entrant would be more efficient in serving both markets.
Then, if the dominant firm is able to engage in aggressive pricing in the secondary market before
competing in the primary one, it could be able to deny scale to other firms. By facing a smaller
and less aggressive competitor in a single market, the incumbent is able to recoup its losses.

There are important analogies between CW, FM and our paper. In particular, the general
strategic force that shapes behavior is fundamentally equivalent. That is, the dominant firm is
willing to temporarily sustain losses, either by reducing its profit in the primary market (as in CW)
or by pricing below cost to consumers in the secondary market (as in FM and our paper), in order
to later on prevent effective competition in the primary marketﬁ However, the specific incentives
at play are different and our model is not a special case of either. Crucially, in our case, the two
firms might be equally efficient in serving both markets. However, it’s the first-mover advantage
that creates an asymmetry.

Last but not least, a similar view of data, as generating efficiency or value advantages in unrelated
markets, is explored in Prufer and Schottmuller| (2020)), Farboodi et al| (2019) Hagiu and Wright
(2020) and de Corniere and Taylor| (2020)). The first three papers focus on long-run competitive
dynamics, taking place in a single market, generated by data-enabled learning (i.e., firms that
improve their products by dynamically learning about their customers). In contrast, we focus on
pooling of information from unrelated markets and its potential foreclosing effects. Moreover, the
decision to acquire data is endogenous in our paper. Finally, like us, |de Corniere and Taylor| (2020)
model data as producing a shift in the per-consumer revenue obtained by firms. They define them as
“unilaterally pro-competitive” (anti-competitive) if more data induce firms to offer a higher (lower)
level of utility to consumers, ceteris paribus. In contrast to us, they analyze mergers and show how
equilibrium utility of consumers is affected by mergers between firms, depending on whether the
data are pro or anti—competitivem

3 A two-period two-firm data predation game

There are two firms G and F. At the outset, both G and F' are monopolists in their respective
markets, the primary market, P, and the secondary, S H Firms play the following two-period entry
game. In the first period, G decides whether to enter S. After the entry decision, competition (or
lack of it) determines outcomes in both markets. In the second period, F' decides whether to enter
the primary market P. Then, as in the previous period, outcomes in both markets are determined.
At the end of second period, the game ends@

15This is reminiscent of the classic analysis in |Cabral and Riordan| (1994)), where superior efficiency is conferred by
a larger scale due to learning by doing.

16Beyond the works mentioned here, there is a lively literature that emphasizes the importance of data in digital
markets. For an early review paper see |Acquisti et al.| (2016).

1"While market power of G is important to our argument, our analysis extends to the case in which there’s already
competition in market S.

18 As discussed later, the restriction to two periods is for simplicity. Instead, some degree of first-mover advantage
is essential for exclusion to be possible. In fact, consider a variation of the game where both G and F' simultaneously
decide whether to enter or not in the first period. Even if we assume that the data advantage can only be exploited



We can treat some of the outcomes as exogenous. We denote with II%(c) the non-negative
profit that firm ¢ € {F,G} makes from competing with firm j # 4 in market S, gross of entry
costs. If F' remains a monopolist in the secondary market, it makes Hg (m). A crucial feature of
our analysis is that control of the secondary market, which is defined precisely later, confers an
advantage in serving the primary one in the following period. This data advantage is reflected in
superior second-period profits, both under monopoly and competition. We let Hj'D(c) denote 1’s
profit from competition in market P if no firm has a data advantage, while we denote with II%(c™)
and Hf;(c*) the profits of ¢ on j when ¢ is the only firm with a data advantage. We indicate with
% (m™) and 1% (m) the monopoly profit of G' with and without the advantage@

Since the outcome of competition in S determines who holds the data advantage in the future,
profits from first-period competition in the secondary market are endogenous if entry takes place.
We close the model as follows. We assume that firms attain their competitive profits in S, that
is His(c), but then engage in a bidding war over the data advantage. To simplify accounting, we
assume bidding takes place at the beginning of the second period. As in an English auction, the firm
who is willing to sacrifice most profits acquires the advantage, at a price equal to the second-highest
willingness to pay. The other firm suffers no loss and the revenue represents consumer surplus@

Finally, we assume that there are non-negative fized costs of entry in market P and S, namely
fp and fsﬂ Henceforth, in order extend the analysis to a multiple-period version of the game,
where we interpret HZ(-)-Variables as per-period profit levels, we rescale one-shot fixed costs and
first-period profits by a factor of 1 — 4, with ¢ € [0, 1) representing a common discount factor. As
0 grows from 0 to 1, costs and profits that are sustained for one period only become less relevant.

We now present the key assumptions that support our main result (i.e., exclusion taking place
in equilibrium).

Assumption 1: II5(ct) > (1 —6)fp > TE(c7).

The two inequalities imply that entry of F into the primary market depends on who holds
the data advantage. F' will always stay out of the market if G has an exclusive data advantage
while it will definitely enter if it can get hold of it exclusively. The chain of inequality can be
interpreted as requiring the existence of a wedge between the profit a firm can attain when it
competes with the data advantage, versus the profit it attains when it competes with an opponent

in the second period, there would be no perfect equilibrium where F' stays out of the primary market.

19Until we discuss welfare, we remain agnostic on whether the data advantage is in the form of a cost saving, an
increase in willingness to pay of consumers, greater ability to extract consumer surplus, or a mix of all these.

20This is an extreme simplification of the competitive process, but it is not crucial. More micro-founded modeling
choices, including those recognizing the incumbency advantage of F' in S, would achieve similar results. We discuss
one such possibility in Section [4) where we assume that firms compete a’ la Bertrand. As IT%(c) need not be zero,
the bidding war might imply sacrificing part of the profits attainable in market S or even offering services for free,
at a loss. While we will assume that consumers collects the “proceeds” of the bidding war, this assumption is not
relevant until we discuss welfare.

2In contrast to FM, as long as fp < fs (i-e., entry into the primary market is less costly than entry into the
secondary one), the monopolist need not enjoy any specific asymmetric cost advantage. However, it enjoys a first-
mover advantage. This, combined with the contestable data advantage, is sufficient to generate the exclusionary
outcome.



that has the advantage. Such wedge must be large enough to bound fixed costs in the long-run. If
this assumption does not hold, then F' always stays out, or enters, and the analysis becomes trivial.

Assumption 2: (1 —0)(fs — G (c) — fp) — G (c) < UE(mT) —OE(c™) —Th(cT) >0

efficiency effect

The two parts of this assumption guarantees that the foreclosing strategy is rational for G (first-
inequality) and incentive-compatible upon entry into the secondary-market (second-inequality). The
significance of Assumption 2 will be much clearer when we describe the equilibrium. However, to
understand this expression, let’s look at what firm F would be willing to pay, after entry in the
secondary market, to prevent G from acquiring the data advantage, under assumption 1 (i.e., under
the assumption that F' will otherwise enter the primary market). If F' acquires the data advantage,
then it enters the primary market and obtains second-period profits of Hg(cﬂ, while sustaining
fixed cost (1 — ) fp. Since this is what F would at most pay to retain the data advantage, this
is what GG must end up paying if it wants to obtain the data advantage. The second inequality in
assumption 2 implies that G, whose (opportunity) value from acquiring the data advantage and
protect its monopoly is, HIGD(m+) — Hg(c_), will put up with that cost. The first inequality ensures
that G actually benefits from entering into S, which entails paying the cost of entry, and then
implementing the exclusionary strategy@

While verifying assumption 1 may be complex, we expect this second assumption to be widely
satisfied. First, even if entry into the secondary market happens to be more costly than entry into
the primary (i.e., fs > fp), which is unlikely, the first term in Assumption 2 will tend to be small,
if not negative, due to (2 — §)II§(c) > 0. Second, the term in the middle in Assumption 2, the
efficiency effect, is likely to be positive and substantial in many cases of interest. Intuitively, if all
firms have access to similar technology, a monopolist is able to generate more profit than competing
firms sharing the market. E

We are now ready to state the main result and insight of the paper: the existence and consoli-
dation of the data advantage through privacy-policy tying may give rise to exclusion of, potentially
more efficient, competitors. A formal proof is relegated to the appendix.

Proposition 1 Under Assumptions 1 and 2, in the unique subgame-perfect equilibrium outcome
of the two-period game, G enters and outbids F' in the secondary market, thus accruing the data
advantage. In period two, F stays out of the primary market.

Under Assumptions 1 and 2, this result follows from a simple backward-induction logic, which
can be illustrated using figure [2| below.

To begin with, consider the outcome if G stays out of S. It follows from Assumption 1 that,
exploiting the data advantage, F' enters P. G as a result, obtains HIGD(C_) in the second period. Now
consider the case in which G has entered the secondary market. Assumption 1, again, implies that

22The cost of entry is calculated as the fixed cost fs minus the profits that G accrues in the secondary market,
both in the first and the second period. First period profits are discounted to keep on with our accounting standard.
23There might be cases where the efficiency effect is negative because the industry structure that maximizes industry
profit is not a monopoly. For instance, this might be the case if consumer adoption is driven by expectations (e.g.,
due to network effects) which in turn can be influenced by industry structure (e.g., see Condorelli and Padilla (2021).



Stays Out

g (m) + N (c™) 20§ (m)
20§ (m) + Mj(c*) - fp 200§ (m)

x=1fC) - fp
y = mf(m*) - n§(e)

NE(m) + N§(m*) - fs + 20§ (c) - x
2nf(c)

n§(m) + 0§ (c) + 2§ () — fs : nEGn) + NEGm*) + 2N8(c) — fs — x
20§ (c) + NE(cH) — fp—y H 2nE(c) + NE(c) — fp

205 (m) + M () — fs

2ié(0) -y

Figure 2: Equilibrium, § = 0 — Arrows indicate equilibrium; = and
y are arbitrary payments for the data and levels are based on the auction.

the outcome of the fight over the data advantage determines whether F' enters or stays out. With
these counter-factual scenarios in mind, we can then evaluate the willingness to pay of both firms
for the data advantage. Not winning the data advantage entails opportunity cost T1%(m) — 1% (c™)
for G and TIG(ct) — (1 — 8) fp for F. Since the efficiency effect is positive, we conclude that, upon
entry, G is willing to pay more than F' and therefore will acquire the data advantage at a cost equal
to OB (ct) — (1 — &) fp. To conclude the equilibrium characterization, it remains to verify that G
would prefer to enter over staying out. Assumption 2 guarantees that this is the case.

Remarkably, as we illustrate more formally next in the Bertrand-competition case, the result
above may hold even if F' is more efficient than G in serving the primary market. First, observe
that assumption 1 is silent about the relative efficiency of the two firms. What matters is that the
data advantage tips the competitive balance between the two firms, in such a way that F' profits
less from entry if G acquires itFE] Second, note that assumption 2 may still hold when F' is more
efficient than G, as we illustrate formally in the next sectionPﬂ

4 Bertrand Competition

In this section we specialize the model to the case of Bertrand competition. This allows us to obtain
a closed-form characterization of outcomes in terms of both profit and welfare.

We make the following assumptions. First, net of the (constant) marginal cost of production of
the less efficient firm G, consumer value is strictly positive and equal to vp in market P and vg

24The data advantage may operate in several ways. A natural interpretation would be to treat the data advantage
as a cost advantage. Assumption 1 is then consistent with classic oligopoly models, such as Cournot’s and Bertrand’s.
In those models, when the cost of a firm decreases, the profit of competitors will also decrease.

25For instance, suppose demand is inelastic, so monopoly profits are high, but competition is potentially fierce.

10



in §. In fact, to reinforce our story, we let F' be more efficient than G in serving P. We denote
with « > 0 the cost advantage of F' in serving market P. Therefore, vg is the per-period profit that
both G and F obtain (net of entry costs) when they are monopolist in S, while vp and vp + = are
the respective profits from being monopolist in P without data advantage. Finally, we assume that
whichever company wins Bertrand competition in the secondary market in the first period, enjoys
a data advantage equal to a > 0 in operating in the primary market in the second period. Note
that the assumption of Bertrand competition subsumes both competition in the market and the
bidding war as we defined them in the previous section. We continue to denote fixed costs with fp
and fg.

We can now analyze the same entry game of the previous section under the assumptions above.
We define it as “Bertrand game”m First, we rewrite our key assumptions 1 and 2 as follows.

Assumption 1”: z +a > (1 -0)fp >z — .
Assumption 2’: (1 —0)(fs — fp) <vp—z—a > 0.

Proposition 1’: Under assumptions 1’ and 2’, the Bertrand game has the same exclusionary
subgame-perfect equilibrium outcome as the game of the previous section: G enters and outbids F
in the secondary market in period one, thus accruing the data advantage. In period two, F stays
out of the primary market even if it’s more efficient than G.

G’s end-of-game payoff is vp(2—9) —x — (1 —-6)(fr + fp) and F’s payoff is 0. Consumer surplus
in the exclusionary equilibrium is equal to vp(2 — 0) + x + a — (1 — 9) fpﬂ

5 Policy Analysis

A central theme in our paper is that the building of a data advantage by a firm with market power,
achieved through privacy-policy tying, may have exclusionary effects that, if they materialize, end
up harming consumers. Naturally, in order to evaluate such harm, we need to compare consumer
welfare in the exclusionary equilibrium with alternative scenarios. The rest of this section com-
pares the effect of several policies with the exclusionary equilibrium derived under assumptions
1 and 2. We focus on policies that can be studied within our model and that have received at-
tention by policy-maker, that is line-of-business restriction, prohibition to data tying, facilitating
transferability of data and portability, and data sharing obligations@

To begin with, we need a measure of consumer welfare. At that purpose, we make the following
assumptions. First, we maintain that consumer surplus under monopoly is inferior to surplus
under competition. Second, when it comes to the primary market, we set aside considerations of
consumer-privacy and assume that welfare is largest when the two firms compete by both having

26To fully map this case to the previous analysis, consider that IIE(m*) = vp + o, IIE(m) = vp, II§ (M) = vs,
ME(c) = MG (™) = 0, ME(e) = ME(cH) = 215 () = @ + a, Tx(c) = 0.

2"Note that first-period monopoly profits and surplus are one-off, as fixed costs, and therefore are discounted by
1 — 6 to remain consistent with our earlier accounting convention.

28For instance, the proposed EU Digital Market Act mentions data-combination as a prohibition for firms identified
as gatekeepers. It also proposes to enforce some data sharing and data portability obligations.
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a data advantage and it is lowest when no firm has a data advantage. Welfare under competition
when only one firm has a data advantage is in between. These first two assumptions are relatively
uncontroversial. Third, and most importantly, we assume that additional competition in the primary
market is substantially more valuable to consumers than competition in the secondary market.
Given its prominence for policy analysis, we refer to this as Assumption 3. More precisely, under
assumption 3, the increase in consumer surplus attained by passing in the primary market from
monopoly with data advantage to competition where at least one firm has the data advantage is
larger than the benefit of passing from monopoly to competition in the secondary one. Moreover,
this difference exceeds the positive consumer surplus transfer arising from the bidding war for
the data advantage and the additional (one-off, hence discounted) value of more competition in
the secondary market in the first period@ In the Bertrand game, Assumption 3 requires vp >

(2—5)UT+x+a—(1—5)fpm

Entry restrictions. Consider asymmetric regulation that prevents G from entering the target
market, while allowing F' to enter the primary one@ In this case, F' will enter the primary market
holding a data advantage. Compared to the exclusionary equilibrium, there will be competition
in primary market, while competition in the secondary market will be absent. Under the stated
assumptions 1,2 and 3, consumers benefit from this policy@

This policy is not suitable if assumption 1 violated. That is, if entry in the primary market would
take place in any event or would never take place@ Nonetheless, in the case where assumption 1
fails because entry of ' would not take place, then an entry prohibition may still be beneficial if
entry of GG in the secondary market is motivated by the acquisition of data that allow it to extract
a higher share of consumer surplus in the primary market, where it remains a monopolist@

Prohibition to data tying. Suppose now regulation prevents all firms from pooling consumer
data. This prohibition, which could be implemented by requiring the un-bundling of privacy poli-
cies, would, in effect, neutralize any data advantage.

To analyze this scenario it is necessary to consider first whether the data advantage is essential
for competition in the primary market or not. If (1 —d)fp > Ik (c) (ie., (1 —8)fp > z in the

29 Assumption 3 may be true, for instance, if the secondary market has substantially lower value than the primary
market and competition in the primary market would be fierce.

3%In the Bertrand game, the fact that privacy-considerations play no role is made explicit by the fact that who holds
which data is irrelevant to consumers beyond the effect on pricing. In general, having available the right information,
one could consider a version of Assumption 3 that evaluates the effects on consumer-privacy.

31The asymmetric treatment can be motivated by differences in market power and, more generally, on the special
responsibility held by dominant undertakings.

32In addition to consumer surplus, the ban also increases total welfare in the Bertrand scenario as long as x —
(1—-9)fp > 0 (i.e., as long as entry of F' in the primary market is efficient when no firm has, or both have, a data
advantage).

33 A violation of assumption 2, which pins down incentives for G, would have no effect under this policy.

34 As it is well known, a perfectly-discriminating monopolist might be able to extract the entire consumer surplus.
More generally, the effect of information on how much surplus is created in a monopoly market and how it is shared
between consumers and producer is not at all obvious (see |Bergemann et al.| (2015))).
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Bertrand case), then F' would not enter the primary market unless it gets an edge over G' through
the data advantage. The data advantage is, therefore, essential for competition. When this is the
case, then prohibiting data tying will backfire. There will be no entry in either market, or, possibly,
there will be entry only in the secondary market only if (2 — §)II§(c) > (1 — 5)]05.@ However,
even in this case, consumers will not benefit from the extra surplus generated by the bidding war
for the data. This blanket policy would therefore defy its purpose whenever the data advantage is
essential P9

Instead, if the data advantage is not essential, then prohibition to data tying will not impede
entry of competitors in the primary market. However, it would prevent G from implementing its
exclusionary strategy. As in the entry-restrictions scenario, in this case consumers will harness the
benefit from increased competition in the primary market, although entry in the secondary may
not take place. If Assumption 3 remains valid once the welfare from competition with the data
advantage in the primary market is replaced with the welfare from competition with no advantage,
then consumers benefit from a prohibition to data tyingm

As we hinted early on, verifying the validity of assumption 1 may be difficult, as it is verifying
when data is essential or can be used to increase surplus extraction by the monopolist in the
primary market. Therefore, we may conclude that both a blanket prohibition of data tying and
a ban to entry for the dominant player are risky policies and may, in some circumstances, end
up harming consumers. Nonetheless, we can see that an asymmetric prohibition to data-tying,
which only applies to the dominant company, would carry a low-risk of harming consumers. In
fact, the main downside to this policy would be that the data advantage would not be exploited
by a monopolistic G firm, who, as we hinted, is anyway unlikely to translate most of its gains to
consumers.

Freely Transferable Data Next assume data is the property of the firm that collects it and
that it is easily transferable and non-rival (i.e., the data advantage can be enjoyed by all firms to
provide a higher-value service in the primary market) ﬁ We focus on the case where the data-owner
can sell the data collected in the secondary market at the beginning of second period, but after all
entry decisions have been made. In fact, we maintain that F' cannot credibly commit not to enter
the primary market as part of the data selling dealﬂ

Whether data advantage is essential for competition or not also affects the outcome of this
policy. To simplify, we make the additional assumption that the data advantage is competed away
when both firms have it. Formally, we assume I1%(c) = II%(c™), where the right-and side denotes

%5 This is never true in the Bertrand case, since TI§ (¢) = 0.

36This may happen even if two or more firms would be able to recoup fixed costs by competing. We can envisage
a situation where G has already built an advantage elsewhere and any additional advantage is crucial for entrants.

3TThis is true in the Bertrand case, where the firm holding the data advantage does not compete it away when
facing a competitor without it.

38This would be the case, for instance, of geo-location data that improve the results of a search engine.

39Such an agreement would be clearly illegal, but would allow firms to internalize their strategic externalities
and maintain their monopoly in both markets. It would have the same effect of an acquisition, as discussed in the
introduction. Consumers would not benefit.
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profits from competition when both firms have the data advantage@

Suppose first a data advantage is not essential, that is 5 (c™) = 5 (c) > (1-6)fp > OE(c7).
Then, F enters the primary market, unless G happens to be the only firm with the data advantage
(see assumption 1). In this case, as we shall argue next, the exclusionary outcome remains an
equilibrium and so the policy would have no effect. On the one hand, if G decides to stay out of
the secondary market or does not win the advantage after entering, it will not buy the data from
F, as it would not be avoiding entry of F'. On the other hand, if G wins the data advantage in
the secondary market, it will then avoid entry of F', as in the baseline scenario@ Hence, under
assumption 2, G will enter the secondary market and acquire the data advantage.

Instead, consider the case where a data advantage is essential, that is I (c™) = TI5(e) <
(1 —9)fp. In this case, entry by F' in the primary market is profitable if and only if it enjoys the
data advantage exclusively. First, consider the branch of the game tree where G does not enter and
F acquires the data advantage. We can see that G is willing to pay up to % (m ™) —I1%(c™) for data
in order to avoid entry of F. In fact, because the data advantage is essential, F' will credibly not
enter if it has sold data to G. On the other hand, F' would be willing to accept IT5(ct) — (1 —6) fp
(i.e., the profit it makes by entering the primary market) to relinquish the data advantage. This
latter amount is smaller than 11¢(m+) — II%(c™), given that the efficiency effect is positive (see
assumption 2 and below). Therefore, we argue, a data trade will take place in this case at some
price p? € [T (cT) — (1 — 8) fp, T%(m+) — ME(c7)] and F will not enter@ Second, consider the
case where GG enters the secondary market. Observe that if G obtains the advantage, it will not sell
its data to F' (see assumption 2) and F' will not enter the primary market. On the other hand, if
G does not win the advantage, then it might still be able to buy it from F. However, a profitable
trade, even if it happens, would have no material effect. In fact, upon entering, G will be better off
fighting for the data advantage, as it will end up paying only IT5(ct) — (1 —6) fp for it — which is
precisely the minimum that F' would be willing to accept from G for selling the data, after having
acquired the advantage@

Summing up, if data is essential, G must decide between entering the secondary market, thus
implementing the exclusionary outcome, and staying out of the secondary market, thus protecting
its primary market by purchasing the data from F. Clearly, G will never stay out if (1 — §)fs <
(1 =& (c) + O (c). In that case, it will enter and fight for the data advantage, because p© >
O%(ct) — (1 —6)fp. On the other hand, if (1 —6)fs > (1 —0)% () + 1% (c), then G may decide to
stay out if it anticipates enough bargaining power to avoid being held—up@ That is if G expects a

40This is the case when firms compete a’ la Bertrand. One would conjecture that, more generally, T (¢) < I (c™).
The main insight of this section would go through also in this case, but with some further technical qualifications,
including the requirement for a slightly strengthened version of assumption 2. We decided to simplify the analysis as
the generalization does not deliver any additional relevant insight.

411t is clear that G would not want to sell the data to F', as this would trigger entry of F' and, by assumption 2, G
would forgo more than what F' could possibly gain.

%211 the Bertrand game p© € [z + a — fp,vp + af.

430Observe that if F' could commit before the bidding war, then, expecting G to win, F will indeed agree to any
price in [0,1IE(c¢*) — (1 — &) fr], putting in its pocket part of the surplus that would be transferred to consumers in
a price war for the advantage. However, this is not a credible offer in this model.

*This is impossible in the Bertrand game as 11§ (c) = 0.
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price p© < TIE(ct) — (1-0)(fp + fs) — (2—6)IIE(c) (i.e., a price for the data below the net cost of
implementing the exclusionary strategy). Remarkably, when this happens consumers are left worse
than the exclusionary equilibrium, because of there is no entry in any of the two markets, nor a
bidding war, while both F' and G retain monopoly profits.

In conclusion despite the possibility, G never sells data and retain its incentives to exclude
whenever its more convenient than buying data. We see that the latter purchase is likely to take
place when an exclusive data advantage is not essential for entry and when entry in the secondary
market is unprofitable for G without the prospect of acquiring data. As a result, data sharing
facilitates entry deterrence, because it reduces strategic externalities between firms, in a way that
may actually lower consumer surplus beyond the baseline exclusion case.

Asymmetric Data Sharing Obligations Above, we maintained that G cannot be forced to
transfer its data to /. We consider this possibility here, as it is an option currently discussed in
policy circles (e.g., it is part of the draft EU Digital Market Act). Existing proposals suggest data
from dominant undertakings should be made available for sale at a regulated price. It is not clear
how this price should be set. For instance, it might cover the cost of transferring the data, or
it might also cover part of the cost of collecting them, or, perhaps, might be set at a level that
most benefit consumers in equilibrium. Because the latter option seems unlikely and difficult to
implement, we consider here the case in which the transfer takes place at a price which is negligible
from a strategic viewpoint. That is, we assume that G must share its secondary-market data with
F for free, whenever F' would benefit from it.

Under this assumption, the exclusionary strategy would only remain a possibility for G, but
only when the data advantage is essential for competitionﬁ In that case G can still prevent entry
of F' if it acquires the data advantage. Instead, when an exclusive data advantage is not essential
for competition, then F' would always enter the primary market with a view at obtaining data from
G in the event that G controlled the secondary market.

This policy option requires higher regulatory oversight compared to prohibition to data-tying
and it does not fully eliminate the potential for foreclosure. It may therefore be most suited for
environments where the barrier to entry is due to data collected in the primary market@

Data Portability. In the last scenario we consider, data collected in the secondary market is still
portable across firms and non-rival, but consumers remain in control. We envisage that, after entry
decisions have been made, consumers can transfer their data to any firm, possibly in exchange for
a fee. Henceforth, we assume that consumers are not atomistic and an agency operates on their
behalf, with the aim of maximizing their surplus@

431f not, then F would enter anyway and the money invested in winning the bidding war for data would be wasted.

6 Arguably, this is could be the intention of the provision contained in the draft EU Digital Market Act.

4TThis assumption allows us to abstract away from a well known externality problem which arises because data
acquired from a set of consumers can be used to gain information about other consumers with similar characteristics.
As a result, if individuals could sell their data, the price paid for data would be unlikely to reflect its social value.
This has been discussed in the legal literature (see |[Fairfield and Engel| (2015))) and in economics (see |Acemoglu et al.
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First, observe that whenever G and F' are both in the primary market, consumers will always
want to give away their data to the firm that does not have it. In fact, that will induce firms to
compete the data advantage away, at least partially. This implies that, as long as a data advantage
is mot essential, 115 (ct) = L (c) > (1 — ) fp, firm F will always enter, making it impossible for
G to exclude it. In turn, G enters the secondary market only if it is profitable to do so, that is only
if 1§ (c) > (1 —6) fs. In this scenario, where the data advantage is not essential, consumers benefit
from data portability, as it neutralizes the risk of foreclosure.

On the other hand, consider the case where the data advantage is essential and I5(c™+) =
E(c) < (1 —6)fp. In this case, F will never enter the primary market, as it is unable to gain an
exclusive data advantage, given consumers’ optimal behavior. In light of the above G will stay out
of the secondary market, unless Hg (¢) > (1 —9)fs. In any event, no bidding war will take place.
As a result, consumers are left with a double monopoly (i.e., unless G enters). Remarkably, due
to strategic considerations, assigning ownership of data to consumers may not always alleviate the
exclusionary concern we discuss and, in fact, it may even aggravate it. In particular, due to the
absence of ex-ante contracting possibilities, in our scenario where the data advantage is essential,
consumers would rather prefer not to own data and endure the exclusionary equilibrium.

We have seen that enforcing unrestricted portability may end up damaging consumers. Instead,
a requirement to offer portability of data only levied on the dominant operator would both restore
incentives to entry and eliminate those to foreclose — analogously to the case of a unilateral
prohibition of data tying. In contrast to what happens with a unilateral ban on data-tying, if
assumption 1 fails because there’s no threat of entry in the primary market, then data portability
requirements still allow the dominant firm to enter the secondary market and vie to acquire data,
which it can happen if data raise monopoly profits enough. As we discussed early on, due to the
ambiguous effect of additional information on monopoly outcomes (see footnote , this data-
driven entry may or may not be beneficial for consumers. Moreover, the reasoning here assume
that portability is frictionless for consumers, which is unlikely to be the case in practice, given that
the dominant operator stands to lose from consumers migrating their data.

6 Conclusions

We have illustrated conditions under which a firm dominating a primary market may choose to
enter an unrelated market and set below-cost prices (e.g., providing free products) in order to
monopolize consumer data and preempt its use by competitors considering entry in the primary
market. Consumers can be worse off if the additional surplus from competition in the primary
market is more valuable than that in the secondary one. Our work also provides guidance as to the
right remedies in such cases. We find that data unbundling and portability obligations imposed on
the dominant player are typically a better solution than permitting data sharing, enforcing data
portability for all firms or imposing line of business restrictions.

We believe our analysis has implication for management science and competition policy. First,

(2019), Bergemann et al.| (2019) and |Choi et al.| (2019)).
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our work complements the literature on platform envelopment and provides a further rationale
for Facebook’s and Google’s past conduct and strategy: Facebook’s acquisitions of Instagram and
WhatsApp, Google’s acquisitions of YouTube, DoubleClick, AdMob, ITA, etc., Google’s move into
comparison shopping and the tying of Android with Google Search and Google Play Store. These
strategic moves allowed Facebook and Google to enter data rich markets, build user “super profiles”,
improve their advertising efficiency and, therefore, entrench their leadership in the social network
and search markets, respectively.

Second, our results may help to empirically identify circumstances under which firms, such as
Facebook and Google, or other firms monetizing data in a primary market, would have the ability
(assumption 1) and incentive (assumption 2) to monopolize data-rich adjacent markets and when
such actions are likely to be welfare reducing and anticompetitive (assumption 3). We believe
this exercise is relevant for competition policy, as privacy-policy tying by a dominant firms is a
conduct able to be construed as an exclusionary abuse, ex Art.102 TFEU in the EU or Section 2
of the Sherman act in the US. One, the practice takes place in consumer-side markets where big
tech firms are often in a dominant position@ Two, the practice cannot be considered “objectively
necessary”, since continued operations are possible without data bundling. Three, it may have
foreclosing effects, as we explained. Hence, it should be the responsibility of dominant data-
tying firms to demonstrate that the conduct produces “substantial efficiencies which outweigh any
anticompetitive effects on consumers” or that the assumptions we identify do not apply and so
there should be no presumption of foreclosure risk@

The previous observation also raises the related issue that data may, at some point, turn into
an “essential facility” for operating in data-intensive markets, which begs the question of how to
best regulate the industry ex-ante, if at allﬂ Should access to data of dominant firms then be
mandatory? This policy seems hard to implement, given the heterogeneous and firm-specific na-
ture of data. Besides, as we have seen, mandating sharing of data or interoperability may backfire,
reducing entry even further. We explained why this is especially a possibility when acquiring an
exclusive data advantage is essential to competitionﬂ We conclude by suggesting that a valid
remedy to avoid the creation of the essential facility in question, in specific industries where this
is deemed possible, may be to make it a default for dominant companies to keep their data from
different markets unbundled, unless they can show substantial efficiencies that overcome the fore-
closure risk or they give consumers portability rights, while adopting standards that make data
easily transferable across firms.

“®There’s an additional element of coercion if users are denied services unless they consent to bundling of their
data across all sources. Importantly, this element is absent in R&D wars that have exclusionary effects a’ la |Gilbert
and Newbery| (1982)) and markedly distinguishes the implications of our analysis from those in this latter paper.

See “Guidance on the Commission’s enforcement priorities in applying Article 82 of the EC Treaty to abusive
exclusionary conduct by dominant undertakings”.

50Regulation is already underway in Europe with the drafting of the Digital Market Act. The regulatory problem
extends, beyond the bundling of data in separate markets, to data-enabled learning (i.e., intensive accumulation of
data about own consumers for a given product), which we touched upon in the literature review.

51This provides a competition-economics rationale for practitioners often suggesting that big tech firms may actually
welcome or even advocate for regulation in order to consolidate their own advantage.
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Appendix

Proof of Proposition 1 = We proceed by backward induction. First, we compute equilibrium
payoffs in the subgame that starts after G decides to stay out of S. In period one G and F' make
discounted monopoly profits (1 — §)TIE(m) and (1 — §)ITE (m), respectively. Then, if F' does not
enter, in the second period they both achieve again monopoly profits. Instead, suppose F' enters.
In this case F' still obtains Hg (m) in the second period, as it remains monopolist in the target
market. In addition, by competing in the primary market, it makes Hg(cﬂ. We conclude that, in
the subgame that starts after G stays out, F' enters, as assumption 1 implies IT5 (c™) > (1 — 0) fp.
In the equilibrium of this subgame G obtains (1 — §)II%(m) + H%(c™) (1). The result of this
argument is illustrated in figure 3(a).

To determine the initial action of G, let’s now analyze the equilibrium entry decision of F' in the
subgame where G enters. There are two cases to consider. First, F' wins competition for the target
market in period one by paying y for the data advantage. Then it will make net second-period
profit equal to T15(c™) — (1 —6) fp + 115 (c) — y if it enters the primary market, while it will makes
Hg (c) — y if it stays out. As it was the case for the other branch of the tree, assumption 1 implies
F will enter the market. This point is illustrated figure 3(b).

Now suppose G wins the data advantage in S by paying . Consider again the decision of F'. By
staying out it makes Hg (c) incremental profit. If it enters, it competes with G in P. Given the data
advantage acquired by G, F' will make second-period profit equal to Hg (c) + Hg(c*). However, it
will have to sustain entry costs (1 — §) fp. It follows from assumption 1 that F will prefer to stay
out if G enters the target market and wins the data advantage. This is illustrated in figure 3(c).

We are now ready to wrap-up. First, let’s determine z* that would make G indifferent between
winning the data advantage after entry and losing it. By comparing second-period profits we can see
that this is equal to IIG(m™) — TI%(c™). Second, let’s determine y* that would make F' indifferent
between winning the data advantage and losing it. This is equal to IT3(c*) — (1 —6) fp, considering
that it will optimally enter upon winning the advantage. Since the bidding war operates as an
English auction, G’s dominant strategy will be to bid up to z* and F’s optimal strategy will be
to bid up to y*. Assumption 2, and in particular the positivity of the efficiency effect, guarantees
that * > y*. We conclude that, in the equilibrium of the subgame, G will win the data advantage
paying y*. Summing up, by entering G will make profit

(1= HUE(m) +TE(m™) + (1 - )G (c) — f5) + 1§ () —y" =
= (1 = OUE(m) + LE(m*) + (1 = )T (¢) — fs) + 1§ () = Ip(c™) + (1 =d)fp (2)

To conclude the proof we need to verify that entering the secondary market is indeed optimal
for G. That is, we need to show that (2) > (1). Assumption 2 guarantees that this is the case. [
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ng@m) + M§(c) 2115 (m)
20§ (m) + 5 (c™) - fp 215 (m)

(a) Equilibrium decision of E in the subgame after M stays out

21§ (m) + 2§ (c) — fs
21§ (c) —
ng(m) + nE(c™) +2n8(c) — fs s -y
20E () +05(c™) - fr—y
(b) Equilibrium decision of E in the subgame where M enters but E wins
the target market

MEm) + NE(m*) — fs + 2M§(c) — x
215 (c)

n§(m) + M(m*) + 20§ (c) - fs— x
20§(e) + 1) — fp
(¢) Equilibrium decision of E in the subgame where M enters and wins the target
market

Figure 3: Equilibrium Construction (6 = 0): The decision node
being analyzed is highlighted in bold; in red, the difference in payoff be-
tween the two outcomes of the decision; the arrow indicates the optimal
decision; z and y are arbitrary payments.
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