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ABSTRACT

This paper examines how an incumbent firm’s data investment decisions can impact market structure and competition. In markets with sufficiently low entry costs,
using exclusive data for personalized pricing (PP) does not raise any barrier to entry. However, in markets with intermediate entry costs, the risk of competition
and consumer harm is significant. Policy intervention is needed to foster competition. The effectiveness of an information-sharing policy depends on whether the
incumbent anticipates it. Mandatory information sharing can only promote entry in markets with intermediate to high entry costs if the incumbent does not foresee
its imposition. If the incumbent foresees this policy, it will strategically reduce its data acquisition to deter entry, by serving fewer consumers in the early period.
This will cause significant harm to consumers and overall welfare. In markets with sufficiently low intermediate entry costs, information-sharing obligations can
effectively foster competition and benefit consumers, regardless of the incumbent’s anticipation. A ban on price personalization practices could be a better policy
option to promote competition, especially in markets with high entry costs or where mandatory information sharing is not effective due to the incumbent strategic
behavior.

1. Introduction get, Alibaba, among others, has become a major focus of discussion in
the competition and antitrust community. The size of these companies is
not a problem per se; the idea that “big is not bad” is an established rule
of competition policy. However, as these companies accumulate more
and more data on users, they are better positioned to employ data-based
strategies that can heighten competition and consumer harm concerns.

First, exclusive possession of data, with few or no substitutes, may
confer a form of unmatchable advantage to incumbent businesses, mak-
ing successful rivalry less likely. When new entrants or smaller com-
panies are unable to buy access to the same kind of data as incum-

“As data is power, those already large, often global, businesses which are
able to utilize existing data effectively, have advantages in terms of main-
taining their existing position and further increasing their market share.
This will inevitably pose a barrier to new entrants (without any such
data) or even smaller competitors.][...]If other solutions would not work,
data openness, could be the necessary tool to create the potential for new
companies to enter the market and challenge an otherwise entrenched

business.”
In Unlocking digital competition, UK Report of the Digital bent companies, data can act as an important barrier to entry (OECD,
Competition Expert Panel (Furman et al., 2019) 2020). Second, while greater collection of personal data allows busi-
nesses to improve their product offerings, it also provides them with a
In digital markets, access to significant volumes of customers’ per- competitive advantage to implement sophisticated forms of price dis-
sonal data by large incumbent companies, like Amazon, Walmart, Tar- crimination strategies, like personalized pricing (henceforth PP).? The
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personalization of prices, as discussed in the OECD (2018) report on
“Personalized Pricing in the Digital Era”, can enhance efficiency and
benefit consumers by encouraging businesses to compete more aggres-
sively for each customer (Thisse and Vives, 1988). However, in certain
cases, businesses with significant market power that implement this
strategy may cause harm to competition and consumers (Bourreau and
De Streel, 2018; OECD, 2018, 2020 and Montes et al., 2019). This be-
comes especially problematic when personalized pricing is employed by
a dominant firm as a means of exclusionary abuse, using its data advan-
tage to target customers who prefer competitors’ products with lower
prices, with the intention of monopolizing the market.

The accumulation of personal data by businesses has raised concerns
about the effects on competition and consumer welfare, and as a result,
competition and regulatory bodies around the world have taken steps
to address these issues by adapting their regulatory frameworks to the
digital economy. Various reports have recommended the establishment
of specialized regulatory agencies to address the challenges posed by the
digital economy. For instance, the Stigler report proposes the creation
of a ‘Digital Authority’ in the US,> while the Furman report recommends
the formation of a ‘Digital Market Unit’ in the UK.%>>

The recent 10th Amendment of the German Competition Act, which
became effective on January 19, 2021 also addresses abuse of dom-
inance and is intended to further shape and complete the regulatory
framework of competition in the data-driven economy (Budzinski et
al., 2020). Following the Amendment, irrespective of size, a company
is considered to have ‘relative market power’, if another company is
dependent on it for its own business strategies. Access to data is intro-
duced as an important criterion.® As a result, there is an increasing call
for data openness interventions in digital markets, which are now con-
sidered crucial elements of digital competition policy reform agendas.

Data openness interventions, including mandatory information shar-
ing and data portability, have been recommended as essential compo-
nents of digital competition policy reform agendas by several bodies
(e.g., the UK Digital Competition Expert Panel, the US Stigler Commit-
tee on Digital Platforms, and the OECD). They argue that data openness
can increase competition by reducing barriers to entry associated with
data access, especially in markets where individual-level data is valu-
able. In recent years, the European legislative framework for the digital
economy has been expanded and refined extensively, and is still under-
going further fine-tuning. This is visible in the legislative package that
was proposed as a part of the European Data Strategy, including no-
tably the proposed Data Act’ and the Digital Markets Act (which will
enter in to force in May, 2023),® and the adopted Data Governance Act’
and Digital Services Act.'°

This paper aims to address the following questions: How does an
incumbent company’s investment in data affect personalized pricing

3 See Stigler Committee on Digital Platforms, Final Report, September 2019,
available at https://www.chicagobooth.edu/research/stigler/news-and-media/
committee-on-digital-platforms-final-report.

4 See Furman et al. (2019), “Unlocking digital competition: Re-
port of the digital competition expert panel”, available at https://
www.gov.uk/government/publications/unlocking-digital-competition-report-
of-the-digital-competition-expert-panel.

5 This specialized agency will be a mix of a competition authority and a regu-
lator; it will focus on the digital economy and oversee large incumbents (Tirole,
2020).

6 The refusal to provide access to such data in exchange for an adequate fee
may also constitute an abuse (OECD, 2020).

7 See: https://ec.europa.eu/commission/presscorner/detail/en/ip_22_1113
(accessed at 30 march 2023).

8 See: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri = CELEX%
3A32022R1925 (accessed 23 march 2023).

9 See: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri = celex%
3A52020PC0767 (accessed 26 march 2023).

10 See http://data.europa.eu/eli/reg/2022/2065/0j (accessed 26 march
2023).
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and the entry of new competitors? What incentives does the incum-
bent have to sell to more or fewer consumers before new entry takes
place? Finally, under what market conditions can mandatory informa-
tion sharing policies restore competition and prevent consumer harm?

The ability of firms to use consumer data to price discriminate is
not a new topic in economics. There is an extensive literature on price
discrimination, covering both monopolistic and oligopolistic price mar-
kets.!! The pioneering work of Thisse and Vives (1988), based on the
Hotelling model, shows that in competitive static settings, in compari-
son to uniform pricing (no data benchmark), the disclosure of perfect
information about consumers’ preferences and the induced perfect price
discrimination, can produce different profit and welfare results depend-
ing on the firms’ available data. When firms are symmetric, and all
have data, personalized pricing intensifies price competition, boosts
consumer surplus and hurts profits.'> In contrast, when one firm has
exclusive access to data for PP, compared to uniform pricing, profit
is higher for the informed firm and lower for the uninformed firm
(Montes et al., 2019). In this case, overall consumer surplus is still
higher, but welfare falls due to inefficient shopping by those consumers
who buy from the more distant firm (excess “transportation costs” in
the Hotelling linear city).

While Thisse and Vives (1988) assume that firms have perfect infor-
mation about all consumers in the market, Montes et al. (2019) consider
a scenario where a data broker exogenously owns this information and
competing firms must purchase it for price discrimination purposes.
This creates the possibility of an asymmetric situation where only one
firm has access to personal data, depending on the data broker’s deci-
sions.

Our model complements the later works in two ways. Firstly, we en-
dogenize the incumbent firm’s data acquisition process, allowing it to
choose whether to collect data on all consumers or only a proportion
of them. To do so, we introduce a preliminary period where only the
incumbent is active in the market (located at 0). Each consumer stays
in the market for two periods of consumption, and his/her location is
fixed across periods. In period 1, the incumbent has no information
about consumers, faces no risk of entry and sets a uniform price. Con-
sumers observe the incumbent’s price and decide whether or not to
buy the good. After first-period purchase decisions are made, the in-
cumbent learns the exact ‘location’ of the customers it serves. Hence,
in this preliminary period, by selling to more or fewer consumers, the
incumbent “invests in data”, and can later, in period 2, use this infor-
mation to charge personalized prices and deter entry.!® Secondly, we
look at entry decisions after the incumbent has invested in data for PP.
If entry occurs, the new entrant lacks access to data for price discrimi-
nation, thus it charges a uniform price (henceforth U). Thus, in the first
stage of period 2, after observing the incumbent price decisions and so
the proportion of served consumers which belong to the incumbent’s
database, the entrant decides whether to enter, incurring the fixed en-
try cost F >0, or to stay out of the market. Then, in the second stage of
period 2, price decisions are taken. In particular, if the entrant enters,
a duopoly results, the incumbent employs PP and the entrant charges a
uniform price, i.e. the price regime is (PP,U); otherwise, the incumbent

11 Armstrong (2006) and Stole (2007) provide excellent surveys of the litera-
ture.

12 In static settings, the rationale for the positive effect of competitive price
discrimination on profits may lie on firms’ asymmetry (e.g. Shaffer and Zhang,
2002; Ghose and Huang, 2009; and Matsumura and Matsushima, 2015), multi-
dimensional product differentiation (Esteves, 2009), imperfect targetability
(Chen et al., 2001), consumers’ demand heterogeneities (Esteves, 2022) and
CES demand/delivered pricing model (Esteves and Shuai, 2022).

13 1t is worth noting that the incumbent firm is subject to the obligation to
obtain the consent of individuals for collection of personal data, since this pro-
vision is at the heart of the European GDPR. We assume that this condition
holds.
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remains in a monopoly position with the ability to quote personalized
prices, the price regime (PP).

Our model has also connections with the behavior-based price dis-
crimination (BBPD) literature in which firms gather consumer infor-
mation through the first-period purchase, which they use for price
discrimination in the future. In this literature, consumer data collected
in period 1 allows firms to distinguish an old customer from a new one
(or one who bought from the rival before) and price accordingly (e.g.
Chen, 1997; Fudenberg and Tirole, 2000). A common finding in this
literature is that firms charge lower prices to new customers than to
old customers. BBPD is shown to usually lead to lower profits for firms
and welfare losses due to inefficient shopping by those consumers who
switch to the more distant seller in the second period. In this vein, a
close related paper is Choe et al. (2018). The authors assume that two
symmetric firms compete in uniform prices in a first period without any
consumer information, then, after having acquired information about
their own first-period consumers, firms can offer a personalized price
to old customers and a single poaching price to the rival’s previous
customers. They find that firms are harmed by this possibility, which
actually intensifies the negative profit effects identified by Fudenberg
and Tirole (2000).

In order to study the effects of data as a barrier to entry, our pa-
per introduces a variation of Choe et al. (2018) by starting with an
asymmetric setting (in period 1 only the incumbent firm is active). En-
dogenizing data acquisition allows us to rely on Fudenberg and Tirole
(1984)’s taxonomy of entry-related strategies to explain the incumbent’s
incentive to sell to more or fewer consumers before any entry can take
place. Indeed, we show that if entry costs are sufficiently low (F < é)
and consumers’ willingness to pay (i.e., v) is low, entry accommodation
calls for underinvestment in consumer data—the incumbent adopts the
‘puppy dog strategy’ in period 1. As investment in consumer data makes
the incumbent tough, under entry accommodation, it prefers to under-
invest in data acquisition to look less aggressive in the pricing game
(PP,U) of period 2. This is achieved by quoting a higher price in pe-
riod 1, serving less consumers, and getting perfect information about a
lower proportion of customers for PP in period 2. For higher entry costs

(F > %), the incumbent can behave as an unconstrained monopolist

without fearing entry.

This paper is also related to the strand of the economic literature
that have studied the potential use of price discrimination as a foreclo-
sure strategy. Rey and Tirole (2007) provide a comprehensive survey
on how price discrimination can be used for both vertical and horizon-
tal foreclosure. A closed paper is Gehrig et al. (2011) which analyzes
the effects of price discrimination on entry and welfare. Notwithstand-
ing, there are important differences between their model and ours. They
look at BBPD rather than at PP. The potential entrant has no data and
faces no fixed cost of entry (i.e., F =0). The authors exogenously as-
sume that the incumbent has the required data for BBPD, thus, they
ignore the process of data acquisition. They show that the potential
abuse of market dominance imposed by BBPD is exploitation, not exclu-
sion. In contrast, we show that the incumbent ability to use its collected
data for PP is an effective tool for consumer welfare exploitation and ex-
clusion of competitors from the market, particularly when entry costs
are not small.

The purpose of this paper is to provide guidance to public agencies
on effective policy interventions in markets relatively well represented
by the features of our model. We consider a ban on using data for
personalized pricing and mandatory information sharing obligations.
The paper takes into account factors such as entry costs, consumers’
willingness to pay, and the dominant firm’s foresight towards policy in-
terventions. Our analysis suggests that markets with entry costs falling
between % and 31 require policy intervention to prevent harm to com-
petition and consumer welfare. We show that the effectiveness of an
information sharing obligation depends on whether the incumbent firm
anticipates the intervention, with such policy being more effective in
markets with intermediate to high entry costs (between % and i) if the
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incumbent does not anticipate it. If entry costs are higher (between %

and %), a forward-looking incumbent may reduce its data acquisition,
serving fewer consumers in the early period in an attempt to make en-
try less profitable under (PP,PP). This is done to discourage entry into
the market, and can result in significant harm to both consumers and
overall welfare if an information sharing obligation is imposed.

Therefore, in markets with intermediate to high entry costs, public
agencies should consider the strategic responses of incumbents when
implementing information sharing policy interventions. If these inter-
ventions are insufficient to achieve the desired competitive outcome,
public agencies may consider implementing a ban on the use of data
for personalized pricing (PP) or simply a ban on PP. Such policies may
be particularly important in markets with high entry costs (between
41_1 <F< %), where even with information sharing, the entry of new
competitors may not be feasible. However, it is important to note that
while banning personalized pricing can restore competition across a
wide range of entry costs, it may be challenging for public agencies to
monitor compliance by dominant firms with this requirement.

The paper is structured as follows. In the next section, we present
the model used in this study. Section 3 discusses the case of an un-
constrained monopoly. We analyze the equilibrium in section 4. In
section 5, we examine the effectiveness of an information sharing in-
tervention in promoting competition. The welfare analysis is presented
in section 6. In section 7, we discuss policy issues and provide final re-
marks. The Appendix contains proofs that were omitted from the main
text.

2. The model

Consider a Hotelling linear city model where a unit mass of con-
sumers has unit demands and stay in the market for two periods of
consumption, ¢ = 1,2. Consumers are uniformly distributed on [0, 1]. The
position of a specific consumer, denoted as x € [0, 1], remains constant
over time and reflects their relative preference for the incumbent brand
(located at 0) and a potential entrant brand (located at 1 in the event
of entry). Consumers have a reservation value v for their ideal product.
We assume v is sufficiently high, i.e. v > %.]4 While discussing differ-
ent values of v in the paper, we will refer to values of v in the interval
% <v<2as‘low v, and v > 2 as ‘high’ v.

In period 1, only an incumbent, firm A, is active. It is located at
0 and produces good A at zero marginal costs. A consumer of type
x €[0,1] incurs a disutility of —x if she/he buys a unit of good A. So,
a consumer located at x € [0, 1] derives utility v — x — p, when buying
from firm A. In the beginning of the game, the incumbent has no means
to identify the location of any consumer, thus it sets a single price to all
consumers (uniform pricing). Consumers observe the incumbent’s price
and decide whether or not to buy the good. After first-period purchase
decisions have been made, the incumbent learns the exact ‘location’
of the customers it serves; those located on the interval [0,x,], with
0 < x; < 1. In other words, the incumbent gathers perfect information
about the location of each consumer located at x € [0,x,]. Formally, the
incumbent data acquisition is captured by the length of its customer-
database x; €[0,1].

In period 2 there are two stages. In the first stage, after observing
the incumbent first-period price and thus its data acquisition x;, firm B
decides whether or not to enter in the market. If it enters, it incurs the
entry cost F >0 and its location is exogenously fixed at 1; its marginal

14 We will see that under competition with uniform equilibrium price equal to
1 and % of consumers buying from each firm the market is covered so long as

the utility of the more distant consumer, located at %, is nonnegative. This im-

plies: v—1-— % >0, from which we get v > g Additionally, when the incumbent
charges a personalized price, while the entrant sets a single price, the consumer
of type x =0 buys the good from the incumbent at price p(x =0) = % as long as

3
—2>0.
v-3 0
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production cost is also null. (If it stays out, it doesn’t sell anything but
saves the entry cost F.) A consumer of type x € [0, 1] incurs a disutility
of —(1 — x) if she/he buys a unit of good B. In the second stage, firm A
and B (or only firm A, if B stays out) make(s) price decisions simulta-
neously. The incumbent has exclusive access to the data collected from
its own previous clientele, thus it uses this data to set a personalized
price (PP) to each identified customer x € [0,x,]|. The remaining con-
sumers, located in the interval [x,1] did not buy from firm A before,
so they are unidentified in period 2. The incumbent charges a uniform
pricing to consumers in this segment. Because there are no alternative
sources of information for the rival firm, it quotes a uniform price to all
consumers.

Finally, to simplify notation and the discussion, we assume that the
incumbent uses a discount factor § = 1. To focus on our main question
we assume that consumers are naive. Relaxing this naivety assumption
in our framework would imply assuming that consumers are highly
sophisticated.'® In particular, apart from anticipating that the incum-
bent can engage in PP practices, consumers would also have to predict
the outcome of entry decisions and the subsequent price offers.'® It is
worth noting that recent studies have shown that consumers have lim-
ited awareness and knowledge of personalized pricing (Ofcom, 2020'7
and EU, 2018'8), and existing regulations may not be sufficient to en-
sure full transparency and control over personal data. In addition, while
regulations such as the European General Data Protection Regulation
(GDPR), aim to promote transparency and give consumers more control
over their personal data, it is still possible that companies may not fully
comply with these regulations. Therefore, assuming that consumers are
not fully aware and in control of how their personal data is being used
for price discrimination may not be a completely unrealistic assumption
at the present time (EU, 2022 study on personalized pricing).'°

3. Benchmark: unconstrained monopoly

For future reference, in this section we consider two benchmarks in
which the incumbent firm is a monopolist in both periods.

3.1. Price discrimination is not permitted

Consider first the case where price discrimination is not permitted
in period 2, either because the incumbent has data but cannot make use
of it for price discrimination or because data acquisition is blocked, due
to technological or legal restrictions or because all consumers hide their
types. As a result of that, the incumbent firm charges a uniform price in
both periods.

The indifferent consumer between buying its product or not is lo-
cated at x such that v — x — p = 0. This means that consumers located
at x <X can buy the good, while consumers located at x > x stay out

15 Although this extension is interesting and worthpursuing, it would intro-
duce additional complications into the model making the answer to our main
question less clear-cut. This is left for future research.

16 When consumers are strategic, the economics literature shows that intertem-
poral price discrimination could not be optimal for the monopolist (see for
instance, Stokey, 1979). Acquisti and Varian (2005) revisit this result in a model
where a monopolist has access to a tracking technology and consumers can use
an anonymizing technology. They show that using past information about con-
sumers benefits the monopolist either if a large share of consumers is myopic
(i.e., they ignore the fact that paying a high price today makes it more likely
that they will be offered a high price tomorrow) and/or tracking is also used to
provide consumers with personalized (higher-quality) services.

17 See https://www.ofcom.org.uk/_data/assets/pdf file/0033/199248/
personalised-pricing-discussion.pdf (accessed at April 25, 2023).

18 See https://commission.europa.eu/system/files/2018-07/synthesis_report_
online_personalisation_study_final 0.pdf (accessed April 22, 2023).

19 See: https://www.europarl.europa.eu/RegData/etudes/STUD/2022/
734008/IPOL_STU(2022)734008_EN.pdf.
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of the market (with x = v — p and 0 <X < 1). Under uniform pricing the
incumbent profit per period is z = p(v — p), with v — p < 1. Taking into
account that we are assuming that v > %, we can establish the following
proposition.

Proposition 1. If price discrimination is not permitted:

(i) When consumers’ willingness to pay is low (i.e., % < v <2), the mo-
nopolist sets the optimal price p;‘ = ‘5’ in each period t = 1,2, in period 1
it serves x| = % consumers (with % < x| <1), and its profit per period is

2 . >
= LT. The monopolist overall profits are z* = <.

(ii) When consumers’ willingness to pay is high (i.e. v > 2), the monop-
olist sets the optimal price p; = v — 1 in each period t = 1,2, in period 1 it
serves X| = 1 consumers and its profit per period is =, = (v — 1). The monop-
olist overall profits are 7" =2 (v — 1).

Proof. See the Appendix. []
When v is low some consumers are left out of the market in both

periods under uniform pricing. Consumer surplus (C.S) in each period
t=1,2,is:

u 5 u Uz
Qt:/<u—£t—x>dx:§. (€D}
0
2 )
Overall consumer surplus is CS" =2CS} = LT, overall profits are 7" =

2
2r) = Z . Thus, overall welfare is W* = %vz. In contrast, when v is high,
there is full participation. In each period consumer surplus is

1
CS::/(U—ﬁ,—x)dx=% (2)
0

Thus, overall consumer surplus is Ccs' = 2&? = 1 and overall profits
are 7' =27 =2 (v — 1). Hence, overall welfare is W' =20-1.

3.2. Use of data for price discrimination is allowed

Now consider the case where the incumbent firm is able to use data
collected from its previous customers to quote personalized prices in
period 2. Given the share of x; served consumers in period 1, the in-
cumbent is able to identify perfectly each customer’s exact location in
period 2. Thus, it is able to charge a price p(x) to capture the entire
surplus of consumers with x € [0,x,]|. The remaining consumers with
x € [x 1s 1] are not identified, so the incumbent charges all of them the
uniform price p.

The optimal second-period price for a recognized consumer located
at x is p(x) = v —x, with x € [0,x,], and with corresponding profits

OX‘ p(x)dx = %x, (20— x;). Look next at the monopolist price decision
to the group of anonymous consumers. The non-discrimination price
p is chosen to maximize (X —x,)p with X=0v—p. Thus p= % and
. If v>2 - x; (which will be the case in equilibrium) we get
p=v—1 and profits from the segment of anonymous consumers are
(1=x) (v=1). Then, if v > 2 — x; the monopolist second-period profits
are:

~ U+x
X =—

= %xl (2v=x)+(1-x;)@w=1).

In period 1, the incumbent makes its price decision taking into ac-
count the effect of this choice on both period profits. Overall profits
are

H””:(U—xl)x1+%x1 (2o—x;)+(1-x;)(w=-1)

From the first-order conditions with respect to x;, we get that x; =
%(U+ 1) with x; < 1. Therefore, when v > 2 we obtain E‘f" =1 and
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then the monopolist first-period price is p = v — 1. When % <v<2,
X, = % (v+1) and the first-period price is p. = % (2v — 1). Thus, the mo-
nopolist first and second-period profits are, respectively:

e %(20—1)(v+1) if %5052
! v-1 if ov>2
u, B 192 4 3
=] oY s g0 ¥ gsvs2
2 v—> if 0v>2

The next proposition summarizes our main results for an uncon-
strained monopolist which is able to collect and use consumer data for
PP.

Proposition 2. When the use of customer data for personalized pricing in
period 2 is permitted then:
(i) When v is low (% <v< 2), the incumbent first-period price is

p, = %(20— 1) and x* = %(v+ 1) (with % < <1). In period 2, iden-
tified consumers pay p(x) =v — x for x € [0, Lo+ 1)], while anonymous

consumers with x € [% v+ 1), 1] pay p'=v— 1. The monopolist overall prof-

5
2.

(ii) When v is high (v > 2), the incumbent first-period price is ﬁl =v-1
with ?‘;’p = 1. All consumers are recognized in period 2 and are charged price

its are n"? = %vz+ %u—

p(x) = v — x, with x € [0, 1]. Overall profits are 7"’ = 2v — %

Next we compute consumer surplus and social welfare when the
incumbent is allowed to use its data for PP. Consider first the case
where v is low. Some consumers are left out of the market in pe-
riod 1, but all of them can buy the good in period 2. In period 1
and 2, consumer surplus is, respectively, equal to Q’l"’ = é (+1)?

and Q‘;" = 1]_3 (v—2)%. Hence, overall consumer surplus, is equal to

CSPP = éu2 - éu + 15—8 As overall profits are z”? = éuz + ;—‘u - g, overall
social welfare is WP = 15—8112 + %u - g.
When v is high, all consumers can buy the good in both periods.

Consumer surplus in period 1 and 2 is respectively equal to ﬁfﬂ = %

and ﬁgp =0, yielding an overall consumer surplus equal to cs” = %

Since 777 =2v - %, overall welfare is equal to W' =2v— 1.

Corollary 1. In comparison to the case where price discrimination is not

allowed, the ability of the incumbent firm to use its data for PP implies that:
@) P —z" > 0; CSPP —CS* <0 and WP — W" >0, when % <v<2.
@7 -7">0;CS" -CS" <0and W’ —W" =0, when v > 2.

Regardless of v, as expected, the monopoly firm always benefits from
the ability to use its data as an input for PP (z”? — z* > 0). When a firm
sets personalized prices instead of a uniform price, two opposite ef-
fects arise: some consumers with high willingness-to-pay can be worse
off (appropriation effect), while some consumers with low willingness-
to-pay can be better off (demand expansion effect). The appropriation
effect means that moving from uniform pricing to personalized prices,
the monopoly firm increases the price charged to consumers with strong
preferences (high willingness-to-pay). (We will see that under compe-
tition this might not occur.) These consumers are then worse off with
personalized prices. The demand expansion effect arises under person-
alized pricing because the incumbent firm may serve consumers that
it would not serve were it constrained to set uniform pricing. This is
the case when v is low: although aggregate consumer surplus falls with
PP, the market expansion effect boosts social welfare.’” When v > 2, all

20 This output expansion effect and its implications for economic welfare was
first formalized by Varian (1985) in his pioneering American Economic Review
article.
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consumers can purchase the good in both periods under uniform and
personalized pricing. Because the market expansion effect of PP is null,
PP only acts to reduce consumer welfare at the benefit of the incum-
bent’s profits.

When a dominant company uses its data for personalized prices,
any intervention to avoid consumer harm might be addressed through
a combination of complementary policy tools, including competition
and antitrust policy, consumer protection and data protection. Regard-
ing antitrust law, a general per se prohibition of personalized prices is
usually not justified, however, if it can be proved that consumer surplus
and welfare falls with personalized prices in a specific case, the prac-
tice can be prohibited by the antitrust rules. Following Bourreau and
De Streel (2018), in the European Union, Article 102(c) TFEU prohibit
specifically abuse of dominant position. In this context, discrimination
is defined as “applying dissimilar conditions to equivalent transactions
with other trading parties, thereby placing them at a competitive disad-
vantage”. Within competition law, personalized pricing may potentially
be assessed under abuse of dominance rules, though there are some
limitations to the application of competition law in this area.?’ An-
titrust rules are better at condemning exclusionary price personalization
than regulating exploitative price personalization. Indeed, because the
appropriation effect outweighs the demand expansion effect, so far our
analysis confirms the exploitative effect of PP by a dominant firm. How-
ever, the exclusive access to personal data for personalized pricing may
help a dominant firm to exclude potential competitors from the relevant
market, so it is important to consider the potential exclusionary effects
of personalized pricing. This issue will be discussed further in the next
section.

4. Data acquisition and entry decisions when personalized
pricing is permitted

4.1. No discrimination benchmark

For future reference, let us consider the benchmark case where the
incumbent firm A is unable to use its data for personalized pricing. In
this scenario, if entry occurs in period 2, the pricing game follows the
Hotelling model, where both firms charge a uniform price denoted as
(U,U). The incumbent’s decision on data acquisition in the first period
does not affect the prices or entry decisions in the second period. The
equilibrium uniform price is p/* =1, i = A, B. Given p" we assume
that all consumers receive a nonnegative surplus, i.e., all consumers are
willing to buy the good. The incumbent firm, A, serves all consumers
to the left of %, while the entrant firm, B, serves all consumers to the

right of % The consumer located at x = % purchases the good if and

only if v — pi* — 1> 0, which is equivalent to v > % This condition
ensures that the market is fully covered under competition. Each firm’s

second period prices are n:“ = %; ';’“ = % — F. As aresult, firm B enters

the market as long as F < % Under this scenario, consumer surplus
in period 2 is equal to CS}" = v~ %. In period 1, the incumbent firm
behaves according to Proposition 1, choosing x; = % when v is low,

uu v? 1
A =7t

n3=%—F; CS“’“=%UZ+U—%andW“'“=%vz+u—i—F.Whenvis

: wu _ 1o uu _ 1 wu — 4, 3 uu — _3_
hlgh,ﬂ'A =v-gmp =3 F; CS% =y 4andW =20 b F.

and x; = 1 when v is high. Consequently, when v is low 7

21 The OECD (2018) states that this limitation arises because (i) rules on abuse
of dominance only apply to firms that have substantial market power, which
are in fact the circumstances under which personalized pricing can cause more
consumer harm; (ii) in several jurisdictions, exploitative abuses are either not
prohibited by competition law, or rarely investigated in practice; (iii) it is often
unclear whether competition rules against discrimination apply to business-to-
consumer relationships.
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4.2. Second-stage of period 2: price decisions

Now let’s consider a scenario where the incumbent has no restric-
tions on using its own proprietary data for personalized pricing. As
usual, we solve the game working backwards from the second-stage
of period 2. Consider first the case where firm B enters and incurs the
entry cost F. The incumbent can set individual prices, p(x), to each con-
sumer x that belongs to its database [O,x]] based on the information it
has acquired. On the other hand, the entrant has no alternative sources
of information and can only set a single price. As previously mentioned,
we refer to this pricing regime as (PP,U). In the first period, the incum-
bent acquires information on the consumers in the market up to x;.
Depending on the extent of this information acquisition, the incumbent
can gather perfect information about all consumers in the market (if
x; =1) or only about a portion of the market (if x; < 1). Hence, in pe-
riod 2, the incumbent charges a personalized price, p”“(x), to identify
consumers with x € [0,x,] and a non-discrimination price, p/*, to new
(anonymous) customers, with x € [xl, l]. Meanwhile, the entrant sets a
uniform price, pi7".

Look first at a consumer located at interval [xl, 1]. The indifferent
consumer between buying from A and B is located at X given by:

' pppu P
)

Consider now the consumer with x € [0,x,| who bought from firm
A in the first period. In period 2, the consumer’s outside option is not
zero, but the utility associated with buying from B at the uniform p/™“.
Hence, to induce the consumer to continue buying from firm A in the
second period, the personalized price pp‘p “(x) charged by A in period 2
must be such that the consumer is 1nd1fferent between buying from A
and B, which happens when p””*(x) = pi/** + (1 — 2x).

Firm A’s marginal cost is its best offer to a distant consumer, such
as the one located at X' AO . In other words, p”” “(x0 %) =0. At this price, the

distant consumer is 1nd1fferent between buying from firm A and firm
ppiu

1
B, as long as 0 + 52% =pt+ (- Sc\%). This equation yields %, = +I;" s
indicating that firm A can serve all old consumers located to the left
of X. Depending on x,, firm A’s profits from both previous customers

(superscrlpt 0) and new customers (superscript n) are as follows:

—— = withx; <X<1.

min{?‘/",xl}
74 = / pa(x)dx and zy = p7’* max {¥-x,.0}. 3

0

Firm B’s profits are

mg=max {x; — 4,0} pr" + piP* min {1-x,1-%}. @

Let’s consider the following cases. First, suppose that x; > x . When

- o ~_ p”"“
this is the case, we get < x;. Therefore from X = —£— — 44— we

can infer that X — x; < 0. This suggests that firm A is unable to attract
any consumers from the pool of anonymous new customers. Thus when
X9 < xy, firm A and B profits, are respectively:

L
2

74 = / pa(x)dx and 7, =0
0

1+pppu
IZ'B=<X1 ppp"+plg’“(1—x1)
pp,i 1

If we take the derivative of zp w1th respect to pi"* we obtain p* = 5
This, in turn, implies that 3% = Z‘ As a result, firm A serves all con-
sumers located at the left of 3, and ﬁrm B serves the remaining cus-

tomers. Therefore, p’"(x) = 5 —2x if x < =5 while p7(x) = 0 if x > 2
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Ll

Second, let’s consider the case where x, <%, and £, = LI x,
is not sufficiently high, then firm A will attract at most x; at p’*(x).

However, in this scenario, firm A can still attract a fraction of new
ppu_ pp.u

Py =P
(anonymous) customers as long as X > x;, with X = > + —A The

profits of firms A and B are, respectively given by:
X1

74 =/ ppu(x)dx and 7 = pip"" (?—xl) with X > x;,
0

mp=pg(1-%).

The following proposition summarizes the equilibrium price deci-
sions in the case of entry.

Proposition 3. When firm B enters and personalized pricing is permitted,
in equilibrium:

(i) If the group of firm A’s identified customers is sufficiently high, i.e. if
3
=<x; <1:
4 ="1=

3 . 3
=—2x if x<=
=12 Poand =2 ®)
if xz3 2
firms A and B profits are respectively equal to
7 = % and =" = % —F. (6)

(i) If the group of firm A’s identified customers is not too high, i.e. if
X <3

4
1 . 1
P = Moxmgm F XS1_§XI, PP =1 — =x,
0 if le—%xl A

pp.u 2
and pY —1—§x1 @
each firm profit is

1 1
ﬂ.ip.u=§ 6 (6 7x1) ®)

1 2
ﬂgp’":§—§x1(3—x|)—F. 9

Proof. See the Appendix. []

Proposition 3 offers valuable insights into the connection between
personal data acquisition by an incumbent and competitive interaction
in the event of entry. Firstly, it demonstrates that the informed firm ob-
tains higher profits with PP than with UP (z/”" — 7% > 0), whereas the

opposite is true for the uninformed firm (%) i - 3" <0). Additionally,
it illustrates that the incumbent informed ﬁrm earns more profits than
the uninformed entrant (z}”* > z}’"*). It is worth noting that the lit-
erature has already demonstrated the profit advantage of the informed
firm (e.g., Liu and Serfes, 2004; Montes et al., 2019). However, Proposi-
tion 3 emphasizes the crucial connection between the incumbent’s data
acquisition choices before any entry occurs and the role of exclusive
data access in shaping market structure and/or competitive interaction
between firms in period 2.

Remark 1. Increasing the incumbent’s data acquisition (higher x,) in-
tensifies price competition in the event of entry under (PP,U).

This outcome is highly intuitive. As the incumbent’s proportion of
identified customers (x,) rises, the entrant is compelled to engage in
fiercer competition across both the broader portion of firm A’s identified
customers and the shrinking segment of unidentified ones. Since prices
are strategic complements, this leads to the incumbent charging lower
prices to both identified and anonymous customers.
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Before proceeding, it is also worthwhile to compare our equilibrium
second-period prices in the event of entry (PP,U) with their corre-
sponding counterparts under (U,U), in which both firms charge p** = 1.
Consider first the case where the incumbent initial data acquisition is
not too high, i.e., x; < %. Proposition 3 reveals that a segment of cus-
tomers will face higher prices under (PP,U), while others will face lower

prices. Specifically, customers with strong preferences for the incum-

bent, located in the interval [0, % - %xl[ will repurchase from A at a

price greater than 1. All other customers will pay lower prices under
(PP,U) compared to (U,U). Now, let us suppose that x; > %. Consumers

with preferences within [O, i[ will purchase from the incumbent at a

price higher than 1, while those with preferences in the interval [i, %]

will buy from the incumbent at a price lower than 1 (the customer lo-

cated at x = % benefits the most as it pays 0). Consumers located at

[%, 1] will purchase from B at a price of %

Regarding the impact of the incumbent’s data acquisition on both
firms’ profits, we can conclude that any first-period “investment in con-
sumer data” such that x; > % has no additional effect on the incumbent
and entrant second-period profits. In fact, each firm’s second-period

. 3 . 3
profits are constant for every x; > 3. In contrast, if x; < 7, we can con-

2 9
clude that 5 <0 for any x;, and 54 <0 so long as x; > % Therefore,
1 1

if the incumbent’s share of informed consumers is higher than ; (which
will be the case), further increases in the list of the incumbent’s iden-
tified customers reduces both firms’ second-period profits in the event
of entry. This explains why the entry accommodation strategy requires
underinvestment in consumer data, known as the “puppy dog strategy”,
where the incumbent seeks to appear small and harmless to provoke a

favorable response from the entrant.
4.3. First-stage of period 2: entry decisions

We now turn to stage 1 of period 2, where after observing the in-
cumbent’s information acquisition x,, the entrant decides whether to
enter the market or not. If firm B decides to enter incurring the entry
cost F, the firms set prices simultaneously at stage 2. We have seen that
if price discrimination were not permitted, under (U,U), the entrant’s
profits are 7" = % — F. Thus:

Remark 2. If price discrimination were not permitted in period 2, firm
B would decide to enter as long as F < %; otherwise it would prefer to
stay out of the market.

In contrast, when the incumbent firm can use its data for PP, the
entrant’s profits in case of entry are:
1

R 1 >
PP — 8 F f xz

(10)
’ —§x1(3—x1)—F if x; <

Blw AW

1

2
Otherwise, if the entrant decides to stay out of the market, its profits
are null. Therefore, if x; < %, the entrant enters the market if and only if
F< % - gxl (3 —x;), otherwise it stays out of the market. If x; > %, the
entrant enters the market if and only if F < %, otherwise it stays out of
the market. This suggests that, regardless of the level of data acquisition
by the incumbent firm, the entrant decides to enter the market if the
entry cost F is sufficiently low, i.e., F < % However, for higher entry
costs, the entrant’s decision might be contingent on the incumbent’s
investment in data acquisition for personalized pricing.

4.4. Period 1: information acquisition decisions

As previously mentioned, at the beginning of the game, the incum-
bent lacks data on consumers, and thus it sets a uniform price. However,
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once consumers make their purchasing decisions, the incumbent can
obtain perfect information about the preferences of the consumers it
served, which are located in the interval [O,xl]. This data is then used
in period 2 to price discriminate and influence entry. Consequently, the
incumbent takes into account that its initial pricing decision determines
the share of served customers and, thus, the size of its database. This,
in turn, will impact its future pricing behavior and the profits the en-
trant can achieve upon entry. By serving more consumers today (i.e.,
increasing x,), the incumbent can expand its list of perfectly identified
customers and commit to playing more aggressively in the future in the
event of entry. Based on the level of entry costs, we can consider the
following possibilities.

Remark 3 (Blockaded entry). If F > % the incumbent firm has no incen-
tive to worry about entry and can act as an unconstrained monopolist.

Entry is considered blocked if it is not profitable even when the in-
cumbent behaves as an unconstrained monopolist. According to Propo-
sition 2, when personal data can be used as an input for price person-
]

alization, an unconstrained monopolist chooses x|” > 2 > % when v is

low (i.e., % <v<2)and Ef" =1 when v > 2. Since an unconstrained mo-
nopolist always creates a database with a size above %, entry will not
be profitable for any entry cost above % As a result, the incumbents’
advantage in using consumer data for PP is strong enough to leave the
entrant out of the market for any entry cost above % In other words, the
incumbent will have no incentive to create a larger customer database
to deter entry. Consequently, entry deterrence does not occur in equilib-
rium. However, in Section 5, we will discuss how entry deterrence may
arise in equilibrium if the incumbent firm anticipates an information
sharing obligation.

Remark 4 (Entry is inevitable). When F < i the entrant always finds it
profitable to enter the market. In this scenario the incumbent adjusts its
data acquisition behavior to accommodate entry.

Considering Proposition 3, we can conclude that if firm B enters and
the incumbent’s initial data acquisition lies within the interval of x; €

[%, 1], then the incumbent’s second-period profit becomes a constant

value of 19—6 On the other hand, its first-period profit can be expressed
as p;x; with x; = v — p,. Alternatively, we can also express the first-
period profit as (v—x;) x;. As a result, in the beginning of the game,
the incumbent aims to maximize its overall profit ﬁip’u by choosing the
optimal value for x,, where

=Pp-u

M, =(v—x)x + an

16
When v > 2 the incumbent optimal choice in period 1 is to set p;, =v—1
and x; =1.

Consider now the case where the incumbent can only collect data on
consumers located at x € [0,x;] with x; < %. Proposition 3 demonstrates

that when firm B enters, the incumbent’s second-period profit is % +

éxl (6—7x;), while its first-period profit is (v— p,) p;. Therefore, in
the beginning of the game, the incumbent maximizes its overall profits
I’ by selecting the optimal value of p; (or equivalently, x;), with:

y 1,1
E’:{”l:(U—xl)xl+<§+§x1(6—7x1)). 12)

The first-order condition (FOC) with respect to x, yields x; = 3—92 v

%. Using this, we can obtain the next proposition straightforwardly.

+

Proposition 4. When the incumbent firm can use data collected from its
first-period customers as an input for PP in the second-period, and the entry
cost is sufficiently low (F < %) then in the SPNE:
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(i) If v> 2, the incumbent optimal decision is to cover the whole market
in period 1, by charging EIEA =v—1and EfA = 1. Firm B enters and both
firms’ second-period prices are:

—pp,u %_zx lf x< —pp,u 1
= o and Py =3 13)

B VSR V8

if xz

Overall profits for each firm are:

=ppu 7 —ppu _ 1
IT, =v-1g and nB”_g—F. 14
(i) If % < v <2, the incumbent optimal decision under entry accommo-

dation is to charge pEA = l 5 (23v—-6) and serve all customers located at
[0 xF4] with xF4 =

period prices are

—u +3 and 39 < xf/‘ < . Firm B enters and second-

13—6(10—0)—2x if x< 33—2(10—u)
PP = ; 7 as)
—A 0 if xz2(10-0v)
PPr=3Q—v) and pP=-L14-30) 16)
—A 8 —-B 16 ’
each firm overall profits are:
e = 22 +iu+2 a7

—A 64 16 16’
ppU 9 v? _ 2t 49 _ 18
Zp “5” T18Y 128 18
In order to prove the expression obtained for overall equilibrium
profits defined above we simply need to substitute x; by EfA into equa-
tions (9), (11) and (12).
It is important to note that xEA increases with v. Specifically, when

U=%,£f‘4 —~O61 andwhen v=2, xF4 =

try accommodatlon and 2 S <v<2, the 1ncumbent chooses to gather data

3. Therefore, under en-

6474
sumers located in the interval [O, E.EA] purchase from firm A at the per-
sonalized price g’:“”“(x), while consumers located in the interval [EIEA, x|
purchase from firm A at a price of p’". Consumers located in the in-
terval [X, 1] purchase from firm B at price of pi". Here f_ 5 (0+6).
Consequently, when v is low, the second- perlod profits of ﬁrms A and
B are, respectively:

on consumers located in the interval [0, xEA] where xEA IS [39 3 ] Con-

wu 63 o 27 153
__ 27 153 19
Ty = 702" T 2567 256 (19)
9 5 21 49
PP” 2
2 _F 2
Ty 52" 18t s (20)

Proposition 4 highlights that when consumers’ willingness to pay is
sufficiently high (i.e., v > 2), the incumbent serves the entire market,
behaving as a monopolist with no threat of entry. If entry does occur, in
the second period, the incumbent cannot fully exploit the information
it has collected because it is unable to sell to customers located in the
interval [% 1]. More interesting results arise when v is low.

Remark 5. When consumers’ willingness to pay is low (i.e., % <v<
2), entry accommodation calls for underinvestment in consumer data
acquisition—the incumbent adopts the ‘puppy dog strategy’ in period 1.

The proof of this result is straightforward. We only need to compare
the incumbent information acquisition under entry accommodation EIEA
with its decision when acting as an unconstrained (or myopic) incum-

bent, given by xi"’ = %(U+ 1). Note that x{” is an increasing function
of v. When v = % then xM = % ~ (.83, when v =2, x{” = 1. It follows

1
directly that xF4 — xM < 0. Therefore, under entry accommodation,
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as investment in consumer data makes the incumbent look more ag-
gressive, it prefers to underinvest in data acquisition to appear less
aggressive in the pricing game of period 2. This is achieved by quot-
ing a higher price in period 1 (pE 4> pih), serving fewer consumers in
that period, and obtaining perfect 1nformation about a lower propor-
tion of customers. By doing so, when entry is inevitable, the incumbent
prices less aggressively under (PP,U).

Proposition 5. When 3<u< 2, overall consumer surplus and welfare is,

. 153 o . 563 623 477 o
ppU — _ ppu —

r;.zpecml/iy equal to CS' 205V 2 + HUT and W oAy

Hv-sp - F When v > 2, overall consumer surplus and welfare equals

——ppu 1 —ppu

CS™ =v—3 and W' =2v ———F

Proof. See the Appendix. []

Personalized Prices and abuse of dominance: Abuse of domi-
nance are any anti-competitive business practices, in which a dominant
firm may engage in order to maintain or increase its position in the
market. In most jurisdictions, qualifying a conduct as an abuse of domi-
nance requires three fundamental conditions to be met: (1) the offender
must be dominant in the relevant market; (2) the conduct must fit a gen-
erally accepted category of abuse; and (3) the conduct must be shown
to have anti-competitive effects that are not counter-balanced by effi-
ciencies. Firstly, the fact that provisions on abuse of dominance only
apply to dominant firms is consistent with the idea that, for a firm to
be able to unilaterally harm the competitive process, it must have a de-
gree of market power in the relevant market. Secondly, as dominance
is in itself not unlawful, but only its abuse, it is necessary to identify an
anti-competitive conduct in order to establish an infringement. Compe-
tition authorities can only establish an infringement if they identify an
anti-competitive behavior belonging to one of the two following cate-
gories of abuse: exclusionary and exploitative. Following Akman (2009)
“‘[Elxclusionary’ abuses refer to those practices of a dominant firm
which seek to harm the competitive position of its competitors or to
exclude them from the market, whereas ‘exploitative’ abuses can be de-
fined as attempts by a dominant firm to use the opportunities provided
by its market strength in order to harm customers directly.”

Our analysis indicates that under certain circumstances, it may be
possible to qualify personalized pricing as an exclusionary abuse. This is
particularly true when a dominant firm uses its data advantage to target
customers who prefer competitors’ products with lower prices, with the
aim of foreclosing the market. By employing such tactics, the incum-
bent is able to maintain its dominant position, resulting in serious harm
to both competition and consumer welfare. In conclusion, in markets
relatively well represented by the features of this model, policy inter-
vention is needed to promote competition and prevent consumer harm.
While banning personalized pricing can restore competition at a wide
range of entry costs, it can be challenging for public agencies to mon-
itor whether a dominant firm is complying with this requirement. The
dominant firm may use tactics such as setting a uniform listed price for
their product while secretly providing targeted discounts to consumers
based on their willingness to pay, making it difficult to detect any anti-
competitive behavior.

Building on the existing discourse surrounding data openness and
information sharing policies, the following section aims to examine the
market conditions under which such policy interventions can effectively
unlock competition and ultimately benefit consumers.

5. Information sharing

In the rapidly growing digital economy, data has been referred to as
the ‘new gold’. A company that can increase the volume and quality of
its data more quickly than its competitors not only gains a competitive
advantage in different dimensions (e.g. pricing, advertising, innovation,
etc.) but also strengthens its market position. The lack of alternative
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data sources available to new competitors, combined with a dominant
market position of a data holder?? and its potential to abuse this posi-
tion in order to limit competition, has been previously discussed as a
significant risk to both competition and consumer welfare.

While competition law has been a crucial aspect of European eco-
nomic policy and legislation for decades, its application to the digital
economy and digital data is not always straightforward. The main pro-
visions of competition law can be found directly in the Treaty on the
Functioning of the European Union (TFEU) itself (mainly in Articles 101
and 102). The application of these rules to the digital economy and to
digital data, which are also within the EU’s competencies as a part of
the (digital) single market, is however not always easy.

As mentioned in the Introduction, numerous studies conducted by
competition authorities and expert panels have emphasized the sig-
nificance of data openness policy interventions, including the Digital
Competition Expert Panel in the UK (2019) and the Stigler Committee
on Digital Platforms in the US (2019). These studies argue that informa-
tion sharing can foster competition by enabling new market entrants to
attract users more easily and potentially reduce barriers to entry asso-
ciated with data access, particularly in markets where individual-level
data holds value. In addition, the European legislative framework has
been expanded and refined extensively, and is still undergoing further
fine-tuning. This is visible in the legislative package that was proposed
as a part of the European Data Strategy, including notably the proposed
Data Act and the Digital Markets Act>> (which will enter in to force in
May, 2023), and the adopted Data Governance Act and Digital Services
Act.

On 23 February 2022 the European Commission published its pro-
posal for a regulation on harmonized rules on fair access to and use
of data (The ‘Data Act Proposal’).>* The Data Act aims to stimulate
business-to-business (B2B) data sharing in full respect of European rules
(e.g. GDPR).25-26 It covers the following main contexts”: (i) mandatory
access to data (generated by connected devices, held by those that are
subject to data sharing obligations by law) by consumers, businesses
and public authorities; (ii) data sharing when small and medium-sized
enterprises (SMEs) are involved; and (iii) data processing services.?®
Chapter III of the Data Act Proposal establishes detailed rules for the
terms and conditions for data holders to make data available if they are

22 According to the Data Act Proposal, “Data holders,” are enterprises having
a “right or obligation” or the “ability” to make data available to data recipients
in the EU. The exact scope of the “data holder” definition is unclear, but it is
intended to be very broad. This suggests that a dominant firm that has been
accumulating data can be referred as a data holder.

23 In particular, article 6 (i) of the Digital Markets Act concerns data sharing
between dominant platforms and business users.

24 See: https://www.ibanet.org/the-data-act-new-EU-rules-for-data-sharing#
_edn2.

25 The new rules will apply to a wide variety of actors: manufacturers and
providers of connected products and services placed on the market in the EU;
users of such products and services (both individuals and legal persons); data
holder making data available to data recipients in the EU; data recipients in the
EU to whom data are made available; public sector bodies and EU institutions,
agencies or bodies; and providers of data processing services offered in the EU.
Micro, small and medium-sized companies are exempted from some obligations.
26 Notwithstanding competition and consumer protection agencies often share
similar objectives—to maximize consumer welfare or a broader measure of total
welfare—the two can conflict with each other (Jin and Wagman, 2021). While
data openness will tackle the key barrier to entry in digital markets, promoting
competition, it can harm consumer privacy.

27 The First Presidency compromise text for the Data Act, was presented by
the Czech Presidency of the Council of the European Union in July 2022.

28 The document provides additional clarification on the types of data covered,
which includes, among others, any private sector data subject to statutory data
sharing obligations.
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required to do so not only under the Data Act but also under any other
subsequently adopted EU or member state legislation.?®

While the future data-sharing legislation across the EU is still in the
proposal stage and under discussion, it is crucial to understand how an
obligation to share information can impact the incumbents’ data acqui-
sition, market entry decisions, and consumer welfare.

In line with this, in this section we consider a hypothetical scenario
where a public agency imposes a mandatory information-sharing rem-
edy after the incumbent has made its data acquisition decision and just
before entry decisions are made. In this case, if the entrant enters the
market it bears the entry cost F and gains access to the rival’s informa-
tion. Under information sharing both firms can set personalized prices
PP (x) for consumers located at x € [0,x,], and a uniform price p; for
the group of anonymous consumers, i = A, B, located at x € [x;, 1]. The
two segments are independent.

As previously discussed, the risk of competition harm in our model
is particularly significant in markets with intermediate to high entry
costs, where % <F< %. Therefore, public intervention is particularly
crucial in markets with entry costs within this range. The following
proposition summarizes the equilibrium prices of both firms if entry
occurs under information sharing and both firms employ personalized
prices. Suppose x; > %, which will be the case in equilibrium.

Proposition 6. Suppose the incumbent shares its information about con-
sumers located at [0,x,] with the entrant. In equilibrium, each firm’s equi-
librium price schedule is:

(i) When % <x; < %, firms A and B quote personalized prices for con-
sumers located x € [0,x,]:

1-2x if x<
i)\il’-l’l’(x):{

, and
0 if x>

21D
2x—=1 if x>

SDDPP (L

Py (x)_{ 0 if x<

while both firms charge a uniform price for consumers located at [x, 1]:

POt = B b | —

ﬁA=1-‘3-‘x1 and aB=1—§x1. 22)
The profits for each firm are:

~ 8 4 3 A~ 11 5 3

7[/24=§X%—§X1+Z and EB=EX%—§X1+Z—F.

(i) When % < x| <1, the personalized price schedules for consumers
located at x € [0, xl] are the same as in (i). The uniform price for consumers
located at [x,,1] is p, =0 and pg = 2x, — 1. The profits for each firm are:

A 1 A~ 3
ﬂi:Z and g =X (Z—Xl)—z—F.

Proof. See the Appendix. []

As a consequence, we can establish the following result.

2_
1

%xl + %, otherwise it prefers to stay out. If x; > %, the entrant enters the

Remark 6. If x; < %, the entrant enters the market so long as F < %x

market if F <x (2—x;) - %, otherwise it stays out. With information
sharing entry is blockaded as long as F > i.

29 Specifically, data holder companies must make the data available to third
parties in a fair, reasonable, and non-discriminatory manner and with trans-
parency. They may charge a reasonable fee as compensation for data access,
covering the necessary costs of data reproduction, dissemination via electronic
means, and storage, but not data collection or production. In case of micro,
small of medium-sized enterprises, they cannot exceed the direct costs incurred
for making the data available. The exact scope of these obligations will depend
on the scope of future data-sharing legislation across the EU.


https://www.ibanet.org/the-data-act-new-EU-rules-for-data-sharing#_edn2
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In the following sections, we will discuss two cases. In the first case,
the incumbent does not anticipate a policy intervention for data sharing.
Therefore, at the beginning of the game, it invests in data acquisition
as if such an intervention would never happen. In the second case, the
incumbent anticipates this intervention, which allows us to examine
the impact of information-sharing obligations on the incumbent’s initial
data acquisition decisions.

5.1. Incumbent does not anticipate data sharing obligations

Since data-sharing legislation in the EU is still in the proposal stage
and subject to discussion, it is reasonable to assume that many incum-
bent firms have been accumulating data without anticipating any future
data-sharing obligations. Therefore, it is relevant to explore the scenario
where incumbent firms take a myopic approach and invest in data as if
no intervention will occur. In this section, we make this assumption.

As we are discussing policy intervention in markets where entry
costs are between 1 and 1 from our previous analysis, we know from

our previous analy51s that if F> 8, the incumbent acts as an uncon-
strained monopolist, gathering perfect information about consumers
located on the interval [0, xk? |, with xP = %(v+ 1) if % < v <2, while
*? =1if v> 2. Let us denote an incumbent who is myopic with regard
to an information-sharing remedy as “m”.

Remark 7. If the incumbent does not anticipate an information sharing
obligation, its data acquisition in period 1 is denoted as x{', which is

given by x|' = 5 (v+1)if v is low; and x' = 1 if v is high.

When v is high, and after policy intervention, firm B decides to
enter. Both firms then have perfect information about the location of
all consumers in the market. According to Proposition 6, the pricing
game in stage 2 of period 2 is similar to Thisse and Vives (1 988), which

means that each ﬁrms equilibrium proﬁts are 7" = Z and 7" =
Z — F, with F < Z' In the case where ‘5 <v<2 and X = ;(u+1), it

follows that % <x{' < 1. Under information sharing, both firms will have
perfect information about consumers located on the interval [0, x;"] , but
no information about the remaining consumers, who are located on the
interval [x'” 1]. Using Proposition 6 and the fact that x{' > 5, we obtain

Apppp and Apppp 4U_1U2_l_
9

each firm’s second-period profits: 7 5 %

F.

As a result of a mandatory information sharing, the incumbent firm
experiences a decrease in profits, while the entrant sees an increase
in profits compared to the scenario where information is not shared
(PP, U). This implies that if information sharing is not mandatory, the
incumbent firm may have a stronger incentive to withhold access to its
customers’ data, even if offered a reasonable fee in exchange. Analyzing
firm B’s entry decision in the context of an unanticipated information
sharing intervention by the incumbent yields the following result.

Proposition 7. If the incumbent does not anticipate an information sharing

obligation, the entrant decides to enter so long as F < F with F = gu - %02 -

37—6, when%sUSZ;ansziwhenuzz.

This result demonstrates that mandatory information sharing can be
an effective policy tool for promoting competition in markets where the
incumbent is not anticipating such an intervention. Specifically, it in-
creases the likelihood of entry in markets with entry costs falling in the

range Fe]é,ﬁ],with Fe [%j—‘] for % <v<2;and F\:i for v >2.30

30 If for instance v = %, F= % ~ 0.222. While entry would be blocked with
no policy intervention, mandatory data sharing makes it inevitable as long as
F <0.222. When v > 2, entry occurs as long as F <0.25.
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In markets where consumers’ reservation value is high, the likelihood
of entry is higher.

Let 1.5 denote information sharing. As the incumbent is myopic with
regard to any policy intervention it acts as an unconstrained monopolist
in the beginning of the game. The next proposition summarizes the main
findings in terms of profits, consumer surplus and welfare.

Proposition 8. Suppose the incumbent does not anticipate the imposition of
1S.m _

an information sharmg obligation. When 32 SSv=2, @y, v + 5 v+ g:

ISm 4 Lo _ 7 _ [Sm__ 2. 1 ISm__

zg =50 = gv F; CS _61} +3v I andﬂ = 18v +

1 L. =ISm_ _3.,=ISm _1 .

F”_ﬁ_F Whenu>2 CS =v—pm,=v=-3Ey =1 F;
S,m

thusW ZZU_F_Z'

Proof. See the Appendix. []

5.2. Incumbent anticipates information sharing obligations

In this section it is assumed that in the beginning of the game the
incumbent anticipates being required to share the data it collects about
x| customers with a potential entrant in the next period. This analysis is
important because data-sharing policies are expected to become more
prevalent in many countries, particularly in the digital sector, where
large companies gather substantial amounts of user data. If a new regu-
lation or policy mandates data-sharing with new entrants, it is crucial to
evaluate how this remedy could impact the incumbent’s data collection
and thereby, the room for competition with the entrant.

Again we look at markets with entry costs between % and j—v where
information sharing policies are particularly important to promote com-
petition and prevent consumer harm. In this range, entry depends on
the incumbent’s initial data acquisition choice. Since the incumbent
behaves strategically, it can either choose to accommodate entry by se-
lecting x}* or it can deter entry by choosing xi’d. We refer to the strategic
incumbent as s. Based on Proposition 6 and Remark 6, we can establish
the following Proposition.

Proposition 9. When the incumbent firm anticipates information sharing
obligations, the following equilibrium acquisition decisions are observed

(i) For small entry costs falling within the range of ~<F< the

11’
incumbent prefers to accommodate entry by choosing x| = 5 when % <v<
2 (with 3 < xs’" <1), and xS’" =1 when v>2.
(i) For intermediate entry costs that satlsfy =< F< B’ the incum-
d

bent chooses to deter entry by reducing its data acquisition to x¢ =

1
% + % V11F -2, where xi’d x“’).

(iii) For higher entry costs, within the range of - FSF< 4, regardless of
v, the incumbent chooses to deter entry by reducing its data acquisition to

x5 = % (with x‘i‘d < x‘i’a).

< % for every v (with xs‘d

1

Proof. See the Appendix. []

Let us compare the data acquisition decisions made by a myopic and
a strategic incumbent. Consider first the range of entry costs that satisfy
the condition % <F< % A strategic incumbent takes into account that

its second-period profits under (PP,PP) are constant for every x; > %.
Thus, under entry accommodation it chooses x; to maximize its first-
period profits. Specifically, it selects x}“ = % when v is low and x* =1
when v is high. As a result, compared to the myopic scenario, a strategic
incumbent reduces its acquisition data in period 1 (x’;’” < x’l") when v
is low. However, both types of incumbents decide to serve the whole
market in period 1 when v is high (i.e., xi"’ =x'=1).

When entry costs are intermediate to high, specifically falling within
the range of = <F< 4, a strategic 1ncumber1t would choose to deter

entry by settlng its data acquisition x below =. Proposition 9 shows
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that for 1—21 <F< % x4 = L4+ ZV/11F - 2, while for % <SF<i =
% for every value of v. In contrast, a myopic incumbent would choose

xi' > % for every % <v<2andx{=1forv>2.

Compared to the myopic case, a strategic incumbent reduces its data
acquisition under entry deterrence by selecting a value of xi"d below 2,
thereby lowering the profitability of the entrant under (PP,PP). It is also
important to note that unlike situations without policy intervention or
where the incumbent does not anticipate information sharing, a strate-
gic incumbent no longer serves the entire market in period 1 under
entry deterrence when the value of v is high. This means that in addi-
tion to the negative impact on entry, the anticipation of this policy will
also exclude some consumers from the market in period 1, leading to
significant adverse effects on consumer surplus and overall welfare.

Overall, in this scenario, the effectiveness of mandatory data shar-
ing policies in promoting entry is limited to situations where entry costs
are low, specifically when % <F< % This suggests that while manda-
tory data sharing policies have the potential to promote competition
for the benefit of consumers, they may not be effective in all situations,
particularly in markets with intermediate to high entry costs, where
incumbents anticipate their implementation and act strategically. The
next proposition summarizes the main findings in terms of profits, con-
sumer surplus and welfare.

Proposition 10. If the incumbent anticipates an information sharing obli-
gation:

(i) When entry costs are sufficiently low (ie., % <F< 1—21) and v

In this case,

is low, the incumbent accommodates by choosing x{ = %

A= (P 1) a0 = L= DB -v) - FC85 = L (8v-1? -6),
and K’S’” = iu(80—7u) - % — F. When v is high, the incumbent ac-
commodates entry by choosing x{ = 1, thus Ef’” =v-— % ; E;S’” = i - F,

——IS.a 1 —IS.a 3
CS =U—ZandW =2U—Z—F.
(i) For intermediate entry costs that satisfy 12—1 <F< i, the incum-

bent chooses to deter entry by choosing to serve x‘{ consumers in period

1. When 1—21 <F< %, x? = g + 13—1\/11F—2 < %. Therefore, nf\s’d =
o2 3 5 _ 6 —5 767, ISd _ . ~olSd _
Sv-2F+ UU\/IIF 2 242\/11F 2- 2wl =0; CsISd =

ZF+ ZVIF-2+ & and wiSd =3y - ZF+ 2oy/l1IF-2 -
45 _p _ 837 3 1 cod _ 3 1Sd _
s VILF =2 — o=, When e <F <, we obtain x| =7 thus z,>" =

1Sd _ I1Sd _ 5 1Sd _1,_25
=0,CS =1z and W =q0-%-

Proof. See the Appendix. []

6. Welfare issues

This section analyzes the profits (x;, i = A, B), consumer surplus
(CS) and social welfare (W) based on our previous analysis and the
precise expressions for profits, consumer surplus, and welfare presented
above. To facilitate the discussion, we will consider two numerical ex-
amples. Table 1 presents our main results for the case where v is low
(i.e., v=1.8). Table 2 presents our main results for the case where v is
high (i.e., v =3). Proposition 11 summarizes the welfare results when
there is no policy intervention.

Proposition 11. If there is no policy intervention:

(i) In markets with low entry costs (F < %) and with low reservation
values (% <v< 2), in comparison to monopoly, entry significantly boosts
consumer surplus but reduces social welfare due to the incumbent’s underin-
vestment in consumer data, which leaves more consumers out of the market
in period 1. When v is sufficiently high (v > 2), entry boosts consumer sur-
plus and overall welfare.

(ii) In markets where entry is blocked due to high entry costs (F > %),
the use of data by a monopoly firm for price discrimination harms consumers
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at the benefit of profits, when compared to a ban on personalized pricing.
However, if consumers’ reservation value is low, monopoly price discrimina-
tion can boost social welfare due to the demand expansion effect.

Proof. Since the expressions for profits, consumer surplus, and welfare
are already provided above, proving the proposition is straightforward.

The following proposition summarizes the main consumer and wel-
fare results under two types of policy intervention: a ban on price
discrimination and a mandatory information sharing remedy.

Proposition 12. With policy intervention:

(i) When % <F< %, a policy of banning the use of data for price dis-
crimination restores competition in the market, resulting in an increase in
consumer surplus and welfare compared to the monopoly case. In this case,
a mandatory information sharing does not promote competition.

(ii) If the incumbent does not anticipate a mandatory information sharing
obligation, then granting the entrant access to data for price discrimination
restores competition for entry costs é < F <L, As aresult, consumer surplus
and aggregate welfare increase at the expense of profits. Moreover, the gains
in consumer welfare are greater under an information sharing policy than
under a ban on price discrimination.

(iii) If the incumbent anticipates an information sharing obligation and
entry costs are sufficiently low ( é <F< %), it prefers to accommodate
entry. In this case, the information sharing remedy restores competition at
the benefit of consumer surplus and aggregate welfare.

(iv) If the incumbent anticipates an information sharing obligation and
entry costs are intermediate to high ( % <F< i), it prefers to deter entry.
This remedy does not promote competition and can lead to a decrease in
consumer surplus and welfare, even when compared to a monopoly scenario
with no policy intervention.

Proof. Since the expressions for consumer surplus and welfare are al-
ready provided above, proving the proposition is straightforward. []

Propositions 11 and 12 provide valuable insights to policymakers
regarding the potential effects of two policy interventions, namely, (i)
banning the use of data for price discrimination, and (ii) mandating in-
formation sharing, in specific market scenarios where a dominant firm
has exclusive access to consumer data for price personalization. In the
following discussion we prioritize consumer welfare as the appropriate
perspective to guide competition policy. We distinguish between mar-
kets where the incumbent’s exclusive access to data does not block entry
and markets where the incumbent’s data advantage can raise a barrier
to entry.

Exclusive data access raises no barrier to entry

When entry costs are sufficiently small (0 < F < 1/8), the presence
of competition from the new entrant benefits consumers in comparison
to a monopoly market. Proposition 11 highlights that consumers as a
whole are better off under (PP,U) than under (U,U). Based on our pre-
vious computations it is easy to conclude that C.SP* — CS** > 0 for any
v> % (The reverse happens to social welfare WrP# — W# < ( for any

v> %.) As explained before, PP benefits some consumers, while leaves
others worse off. When the incumbent is not allowed to use its data for
PP, in case of entry, the price regime is (U,U) and both firms charge
p“* =1. When v is low and entry is inevitable, entry accommodation
leads the incumbent to ‘underinvest in data acquisition’ (i.e., EIEA < %).
Proposition 3 shows that a subset of customers will pay higher prices
under (PP,U), while others will pay lower prices. Specifically, customers

with high willingness to pay for the incumbent, located in the interval
[0, % - % glEA [ purchase again from the incumbent in period 2 at a price

higher than 1. All other consumers pay lower prices under (PP,U) than
under (U,U). When v is high then EIEA > %. In period 2, consumers lo-

cated on the interval [O, % [ purchase the good from the incumbent at a
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Table 1
v=1.8.
Pricing kN Ty cS w
U 1.62 0 0.81 243
PP 2.107 0 0.438 2.544
UUif F<? 131 05-F 0.955 2765 F
(PPU)if F<y 1.356 0.144—F  1.005 2.505- F
Information sharing obligation is not anticipated
(PPPP)if { <F< F<i 1059 0246 - F 1490 2.795-F
PPif F>F 2.107 0 0.438 2.544
Information sharing obligation is anticipated
(PPPP)if L <F<Z 1.06 024—F 1.505 2805— F
PPif Z<F<i 223 -123F 0 TP+ 237-041F
+0.21V/11F =2 +=VIIF -2 +030V11F -2
PPif 2 <F<i 2.06 0 0313 2.369
Table 2
v=3.
Pricing Ty g CcS w
U 4.0 0 1 5.0
PP 45 0 0.5 5.0
UWIif F<j 25 05-F 225 525—-F
(PPU)if F<y 2.56 0.125- F 25 519-F
Information sharing obligation is not anticipated
(PPPP) if ¢ <F<: 2.25 025-F 275 525-F
PPif F> 1 4.5 0 0.5 5.0
Information sharing obligation is anticipated
(PPPP)if § <F<Z 225 025—-F 2.75 525—-F
PPif Z<F<i 425-123F 0 TP+ 439-041F
+0.53V11F-2 0 + VI -2 +0.63V/11F =2
PPif L<F<!i 4.16 0 0.31 4.47

price higher than 1, while those in the interval [3—1 %] buy from the in-

cumbent at a price lower than 1. Consumers located at [% 1] buy from

B at price %

Thus, although it is true that PP favors some consumers while leaves
others worse-off, the analysis of the effects should be based on consumer
welfare as a whole, and not on the harm imposed on a subgroup of indi-
viduals. This suggests that, apart from other concerns related to privacy
and fairness issues, which are beyond the scope of this model, competi-
tion authorities who prioritize the promotion of consumer welfare may
find no compelling reasons to prohibit an incumbent from using data for
PP when entry is inevitable.>! Nevertheless, it is important to stress that
even in situations where there is no risk of exclusion of competitors, a
policy of mandatory information sharing that promotes (PP,PP) can still
be an effective tool for increasing consumer surplus and reducing the
risk of exploitation, compared to a situation where no information shar-
ing policy is in place (PP,U). This is particularly relevant in competitive
markets where the Data Act and the GDPR can help improve consumer
welfare by enabling data portability through the ‘right to data portabil-

’

ity’.
Exclusive data access raises a barrier to entry
As mentioned earlier, markets with intermediate entry costs, specif-
ically 1 < F <1, are the most relevant for policy intervention. In what
follows we will focus our discussion on these markets. If the use of data

31 In contrast, competition authorities that give more weight to social wel-
fare may find personalized pricing to be harmful, and so they might be open to
consider policy restrictions on the use of data for pricing by an incumbent dom-
inant firm. This trade-off between consumer surplus and total welfare is very
specific to personalized pricing (the same happens in merger review), not be-
ing commonly observed in other types of abuse that generally affect consumer
welfare and social welfare in a similar way.
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for PP is not permitted, the competitor would always decide to enter.
However, if the use of data for PP is allowed, the incumbent’s data ad-
vantage can act to exclude rivals from the market.

Our analysis highlights that in the absence of any policy interven-
tion, the incumbent’s data acquisition, aimed at future price person-
alization, in the early stage would significantly raise a barrier to en-
try, causing considerable harm to both consumer and social welfare
(CcsPp — CSPPPP < () and WPP — WPPPP < (). In this scenario, Firm B
would choose not to enter the market, and Firm A would maintain its
monopoly position, leading to the capture of all consumer surplus. In
this scenario the potential abuse associated with exclusive access to data
for PP by a dominant firm is exploitation with exclusion.>?

A ban on personalized pricing would restore competition at (U,U)
for entry costs lower than %, benefiting consumers and overall welfare.
An information sharing obligation promoting data openness is another
potential policy intervention that could increase competition in markets
where entry costs are lower than i. When all competing firms have ac-
cess to the same piece of information for PP, the intensity of competition
increases, with a positive impact on consumer welfare (which would
reach its maximum value at (PP,PP)) and on social surplus. However,
in this case, it is important to consider whether incumbent anticipates
this remedy or not.

Let us consider first the scenario where the dominant firm does not
anticipate any information sharing obligation. Our analysis indicates

32 While exploitative abuses are contemplated by competition law, in EU mem-

ber States, in other countries such as the United States, they are not covered
by antitrust law, which means there is little chance that personalized pricing
will be prosecuted as an exploitative abuse. However, exclusionary abuses, par-
ticularly whenever companies lower their prices for some of the competitors’
customers with the aim of foreclosing the market are covered in EU member
states and United States.
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that entry becomes profitable for entry costs in the range % <F<F,
with F < i, suggesting that competition is restored and consumer wel-
fare is improved: CSPPPP > CSP* > CS™". It is worth noting that, in
terms of consumer welfare, a mandatory information sharing remedy
that promotes competitive personalized pricing is more beneficial than
a ban on personalized pricing. A ban on PP should be considered in mar-
kets with high enough entry costs (% <F< %), where competition can
only be restored and consumer harm prevented if personalized pricing
is not permitted.

When the dominant firm anticipates the remedy of information shar-
ing and adjusts its data acquisition strategy in period 1, policy makers
should take into account market-specific factors such as the level of
entry costs and consumers’ willingness to pay. Proposition 12, part (iii)
suggests that, regardless of v, an information sharing remedy is an effec-
tive tool to foster competition in the market and boost consumer welfare
as long as entry costs are sufficiently low. However, in markets with in-
termediate to high entry costs, the dominant firm may choose to reduce
its data acquisition to deter entry. Therefore, an information sharing
policy in such markets could have significant adverse effects on con-
sumer surplus and welfare. For instance, in markets where consumers
have a high willingness to pay and entry costs fall within the range of
% <F< i, a monopolist decides to serve all consumers without policy
intervention. However, if an information sharing policy is anticipated,
the incumbent may strategically limit its market reach in the first pe-
riod to discourage entry, resulting in a reduction in consumer surplus
and welfare if the policy is implemented. In such markets, a policy that
restricts the use of data for personalized pricing could potentially lead
to a better outcome.

In conclusion, it is of utmost importance for policy makers to con-
duct a thorough evaluation of market conditions prior to implementing
an information sharing remedy in markets with intermediate to high
entry costs where data is an input for price personalization. Our model
highlights the importance of considering factors such as consumers’
willingness to pay, the level of entry costs, and the incumbent’s fore-
sight to ensure that the remedy has a positive impact on consumer
welfare. Only by doing so can they make informed decisions that pro-
mote competition and improve consumer welfare.

7. Policy issues and final remarks

The rise of digital markets has led to the emergence of new chal-
lenges for competition policy. One of these challenges is the role of data
as a driver of market power and barrier to entry for new firms. In mar-
kets where data plays a critical role, incumbents may have significant
advantages over new entrants, such as proprietary access to valuable
data and the ability to engage in personalization pricing (PP), which
may lead to lower consumer welfare.

To address these challenges, public agencies and regulators around
the world are exploring various policy tools to promote competition in
digital markets. One of these tools is mandatory information sharing
policies, which require incumbents to share their data with potential
competitors. In line with this, as previously mentioned, the European
legislative framework has undergone extensive expansion and refine-
ment in recent years, with ongoing adjustments. These policies explic-
itly acknowledge that “Europe aims to capture the benefits of better use
of data, including greater productivity and competitive markets.” Although
these initiatives do not alter EU competition legislation, they establish a
complementary legal framework that affects how a lack of competition
can be addressed in digital markets.

This manuscript sheds light on the crucial issue of personalized pric-
ing by dominant firms that have exclusive access to consumer data. The
paper highlights how such incumbents can use their data advantage to
engage in price discrimination, potentially resulting in consumer harm
and exclusion of new entrants. To address these risks, policymakers
have various interventions at their disposal, such as a ban on personal-
ized pricing or mandatory data sharing. Our analysis offers insights into
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the effectiveness of these interventions, taking into account the specific
characteristics of each market.

Our model emphasizes that policy intervention is particularly im-
portant in markets where entry costs are not too small (above é), as
the risk of harm to competition and consumer welfare is significant.
Our analysis reveals that the efficacy of information sharing obliga-
tions depends on the incumbent’s anticipation of the intervention. If
the incumbent does not anticipate the obligation, mandating informa-
tion sharing can stimulate entry in markets with intermediate to high
entry costs (between 1 and l?, with F < %). However, if the incumbent
foresees the imposition of this remedy, the same outcome is unlikely to
occur in this range of entry costs. On the other hand, in markets with
entry costs between % and %, an information-sharing obligation can
boost competition and benefit consumers, regardless of the incumben-
t’s anticipation. When entry costs are high enough (between % and JT),
a forward-looking incumbent can adjust its data acquisition strategy to
deter entry, leading to significant harm to consumer and overall welfare
if an information sharing obligation is imposed. Hence, public agencies
must consider the incumbent’s strategic response while implementing
information sharing obligations, especially in markets with higher en-
try costs.

In markets where a mandatory information sharing policy would not
achieve the desired competitive outcome, public agencies may consider
implementing a ban on the use of data for PP or simply a ban on PP.
This policy is especially crucial in markets with sufficiently high entry
costs (i <F< %), because even with information sharing, the entry of
new competitors would not be feasible. However, it is worth noting that
while banning personalized pricing can restore competition at a wide
range of entry costs, it can be challenging for public agencies to monitor
whether a dominant firm is complying with this requirement.

Finally, it is worth highlighting the potential benefits of promoting
consumer-led tools to enhance competition. The GDPR and the Data
Act grant consumers control over their personal data, and the right to
data portability enables individuals to receive personal data they have
provided to a company and request that it be transmitted directly to a
competitor. This implies that, in the context of our model, consumers
could play a crucial role in influencing access to data, the scope of
personalized pricing, and overall competition. However, it is unlikely
that this will happen in the near future due to several reasons.> Firstly,
consumers may not have enough knowledge or understanding of how
data collection affects pricing and competition, and they may not be
aware of the benefits of sharing their personal data with competitors,
especially with companies that are not yet established in the market.
Secondly, even if some consumers do request data mobility, others may
not do so because they are not aware of this option or they lack trust and
understanding to take advantage of personal data mobility, or it may
simply be too time-consuming. Although the GDPR primarily focuses on
data protection and privacy issues rather than competition, we believe
that personal data mobility will play an essential pro-competitive role
in data-driven markets in the future. To make this happen, regulators
need to ensure that consumers have sufficient knowledge, trust, and
understanding to benefit from personal data mobility.

Therefore, the crucial role of data as a potential barrier to compe-
tition highlights the need for competition and regulatory bodies world-
wide to take action and improve the regulatory frameworks for the
digital economy. The focus should be on competition, with consumer
welfare as the key standard for measuring success. While mandatory
data sharing can be an essential tool to promote the entry of new busi-
nesses and avoid consumer harm in certain digital markets, any such
approach must also ensure that robust privacy safeguards are in place
to respect users’ privacy rights and expectations. Ultimately, any pol-

33 An interesting paper considering how an opt-in regime of privacy regula-
tion, limits the scope for online price discrimination and affects product quality
and consumer surplus is Conti and Reverberi (2021).
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icy intervention should aim to produce better outcomes for consumers,
facilitate the entry and growth of new companies, and encourage inno-
vation among existing firms. Future research could explore the linkages
between antitrust policy and privacy protection regulation and consider
the effects of consumer awareness and consent regarding the use of data
for price personalization.

8. Appendix

This appendix collects the proofs that were omitted from the main
text.

Proof of Proposition 1. Under a monopoly setting the indifferent con-
sumer between buying the product or not is located at x such that
v—Xx — p=0. Thus, consumers located at x <X can buy the good, while
consumers located at x > X stay out of the market (with X =v — p and
0 <X £ 1). Under uniform pricing the incumbent profit per period is
7« =p(v—p), with v — p < 1. From the FOC with respect to p we obtain
p" =3 and x; = 5. This solution holds as long as x; < 1 which implies
that v is sufficiently low, i.e. v <2. If v > 2 we have a corner solution
and so x; = 1, the monopolist optimal price is p = v — 1. Overall profits
are just equal to 2z. []

Proof of Proposition 3. Consider first the case where %% < x;, with

1477
X = 23 . In this situation
leg’ .

/ 1+p”"“
4= / pa(x)dx and 7r3=<x1 T>pmn4_+_pppu(1_xl)_F

0

From the derivative of x5 with respect to p** we obtain p7}" = 1 , thus
;Co . Firm A serves all consumers located at the left of 3 and ﬁrm B

serves the remaining ones. Firm A’s PP schedule is:

) 5-2x
i (x) = 0

Therefore, for x, € [% l] firm A and B’s profit is, respectively:

(23)

NS
IV IA
IN[SINTH

X
X

3

1

9 1 1
nA=/ ’”‘(x)arx_E and nB_Zp’;;” F==-—-F.
0

_

Secondly, suppose that x1<x with %' . If x; is not suffi-
ciently high, then at p%"(x) firm A will at most attract x; consumers.
However, in this case, it can attract a fraction of new (anonymous) con-

ppp u pmu

sumers as long as X > x;, with X = - + 3

are, respectively:

. Firm A and B profits

X1
zz';—/ PPY(x)d x; ﬂ:=pip’"(§—xl) with ¥ > x; and 7rB=pB(1—§)
0
e

X1 ppu ppu [ 1
Thus, EA f (x)dx; =y = pl} > >
ppu_pppu

(- (%5

4 2 ~ 1 1
Pt _ . P _ -
o —l—gxl, V4 —l—§x1 and x—§x1+§.

—xl> and 7 =

)) From the FOC we obtain

From, p7"(x) = iy + (1 — 2x), we obtain p7"(x) =2 (1 -x

1
_§x1 s

Note that X > x; implies x| < =. Therefore, as long as x; < 4, firm A
profits from its previous own customers and new customers are:

which is nonnegative as long as x <1 — —x] .
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X1
1 1 8, 4
7y = /pA(x)a'x= 3% (6—5x,) and = 3 + 9%1~ 3%
0
Firm A and B overall second-period profits are:

2 2 1
ppu _ & 2
B 9x1 3x]+§—F. O

1 7
pp.u 2
- — xl +

" 2x, and =

g 3

=y +a,=
Proof of Proposition 5. Prove first part (i). When % <v <2, in period
2 social welfare is given by

253 9 65
ppu — -(1- -2 P22 _F
wy /(v x)dx+/(v x)dx==""—v 1 v S s

while consumer surplus can be expressed as C.57""
PPU i s 13
a'p". This yields:

9 67 79
CSW" —v-—.
256 H+ 64 64

Doing the same for period 1:

= WPPH _ gppu _
=w," -z,

F'A

495 69 9
W = —dx = 2y 92
/(” Ndx= 508" T 52Y 512

ppu _ EA_EA _ 207 2 2_1 _i
Tar =05 =10V 256 2567
csre= B2 27, 9

20487 T52° 512

Therefore, when % < v <2, overall consumer surplus and welfare is:

U — 47_7 2 ﬂ _ Q —F,
2T o048 T2Y T 2

153 , 563 623

cspru = 12 2, 205, 05

2088” T52Y 512

Prove next part (ii) and suppose that v > 2. Social welfare in period
1 and 2 is respectively equal to:

3
n

1
—pp S
w, =/(v—x)dx+/(v—(1—x))dx—F:v—E—F,
0

3
7

1
W’f”“‘:/(u—x)dx=u— %
0

= Zv - E - F. Consumer surplus in period 1

“=v-1and CS1

. PP
consumer surplusis CS"~ =v— % (]

Overall welfare is W'

and 2 is, respectively CS2 = 5 Therefore overall

Proof of Proposition 6. When x; < %, the incumbent has perfect in-
formation about only a proportion of consumers, those who bought
its product in period 1, located on the interval [O,xl]; while it has
no information about the remaining consumers, located on the inter-
val [x,,1]. Under information sharing both firms can set a personalized
pricing p/""”(x) to the consumer x € [0,x,], and a uniform price 5, to
the group of anonymous consumers with x € [x, 1], i = A, B. Each firm
price schedule under (PP,PP) for consumers located at x € [0, xl] is:

1-2x if x<1
pip.pp(x)={ X f x_% )

0 if x>3

2x—1 if x>1
PPPD (1 _ =
Py () { 0 if x<§'

Consider consumers locate at [xl, 1]. The indifferent consumer is

located at X given by X = %

A and all consumers buy from B. If x; <X then (X—x,) consumers

+ 2284 If X = x| no consumer buys from
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buy from A and (1-%) buy from B. Thus firm A and B profits are,
respectively equal to:

my=max {py (¥—x;).0}
S (1% <%
wp={ PR <t
pB(l —xl) if x>Xx
Firm A has a clear disadvantage in this group of consumers, who have
strong preferences for firm B. Because it is a dominated strategy for
firm A to quote a price below the marginal cost, which in this case is
equal to zero, the best price it is willing to charge to the more distant
consumer is p, = 0. This would be the case when x, > %. However we
are assuming that x; < %. In this case, firm A would be able to serve
some consumers in the interval [xl, 1]. It is straightforward to obtain
~ 4
pp=1- 3%
yields ¥ = 1x, + 1. 1f x, > 1

pp=1- %xl. Note that p, > 0 as long as x; < %. This
firm A profits in the group of consumers

located at [0, Xl] is equal % for every x,. However its profits in the group
of anonymous consumers is

A (1 % 1 1 8., 4 1
= (1-30) (3n+g-x) =g -3u+y
In this case, firm A overall second-period profit would be ”i =

x% - %xl + %. Regarding firm B, when x; > %, at (PP,PP) it serves all
consumers located at the [%,xl]. Profit from this group of consumers

is:

) 1
ﬂ’éppp=/(2x—l)dx=x?—xl+z.

2
Regarding the consumers located at [xl, 1] its profit equals:
poe(1-Lx =1V (1-2x)=2,2-2, 4 1
Fp=(1-3n-3)(1-50) =551 - 50 +3

In this case, firm B overall second-period profit would be 71% = %x% -
- F.

When x; > %, firm A only serves consumers located at the left of

5 3
ER R

%, while firm B serves all consumers at the right of % in period 2. As
~ 2

P4 =0, we obtain pp =2x, — 1. Profits are 775 = i and

X1
3
ngz/(zx—l)dxﬂi—xl)(zx, -1)-F=2x, —xf—Z—F. O

Proof of Proposition 8. Consider first the determination of consumer
surplus and overall welfare in case of a mandatory information sharing
in period 2. When v > 2, in period 2, consumer surplus and welfare
under (PP,PP) are respectively equal to:

PPPP /[U p[)[JpP(x)_ dx+/ [U —[’FPP(X) (1 —X)] dx=uv— %

—=PPPP _ —GPPPP | —pppp | —pppp 1
W, =CS, +m, "+, —v—F—Zi
If % < v <2, in period 2 we obtain:

1 m
X

csror = / 0= pr7reo - x| dx + / o= pr77e0 - (1= )] dx

0

1=

1

+/[v—;_)’;”'”’—(l—x)]dxz%v2+gv—

m
1

11
36°

X
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PP _ pp.pP pp.pP ppPP _ _1
and W2 =S + 2 + 2y = v - F

riod 1. When v is high, all consumers buy the good, thus CSl = 5.
When v is low, some consumers are left out of the market in period

1,CS, = 1—18 (v + 1)?. Therefore, when v is high, overall consumer sur-

. Consider next pe-

. —=ISm 1 .
plusis CS =wv— 7. When v is low, overall consumer surplus equals

ISm_12.,2 _1
CcSs =gU+3u- 7.
3

e sQu=D@+1) if 55
! v—1 if

Therefore, when v is low the incumbent overall profits are zr’ Sim
l(2u—1)(u+1)+—=—u + = u+%,wh11e firm B’s profits are n’s'"=
3u—év2———F OverallwelfarelsW’S”’= sv2+—u—£—F Ifvis
high, zziS '"=v—Z and E;S'"=Z—F. Thus, overall welfare sw " =

2U-F-§. O

The myopic incumbent profits in period 1 are

v<2
2

Proof of Proposition 9. Consider first the case where the incumbent
accommodates entry (the superscript a is used for accommodation) and
collects data on consumers located at x € [0, x‘l‘] with x§ < %. In the
beginning of the game, the incumbent maximizes its overall profits 74
by selecting the optimal value of p; (or equivalently, x,), with

8, 4 3 )

x)x1+(9x —§x1+4

#=(o-

The FOC with respect to x, yields x{ = —u — 6. However, x{ 3 for
v> 5, which is not possible given our assumptions. When x; > %, we

obtain 74

1 . .
= (v=—x))x; + 7+ In this case, under entry accommodation,
the incumbent chooses x¢

“= % When % < v <2 itis always the case that
% <x{<1. When v 22, it follows that x{ = 1. As result under entry
: a 1 2
accommodation x{ = £ v>3 : =7 (P +1).
Consider next entry deterrence (superscript d). If x; < 3 , the incum-

and 7

bent cannot deter entry as long as - < F<.In contrast if F > in
order to deter entry the incumbent should serve x‘I’ consumers in period
1, which means it will have information for PP about consumers located
in the interval [O,x ] w1th = — —I\/llF 2§x7 < % + %\/IIF—Z.

The upper bound is lower than Z as long as F< %. If F> 13—6 the incum-

bent deters entry by choosmg = - = \/ 1IF-2< x‘I’ < %. Under entry
deterrence, the incumbent acts as a monopohst in both periods, getting
an overall profit equal to:

7= (0= xd) x4+ 2xd (20 xd) 4

(1-x)@-1

u+1

ozt . .
As a”TA >0 as long as x; < =, and % < v <2, it follows that firm
1

——+i\/11F 2<- 1f—<F516,

L <F < ~. Therefore,

A deters entry by choosing x{
while it chooses x = lf

such that 2 m <F< E'

when entry costs are

37
A= "

7
2

767

968

The incumbent prefers to deter entry by choosing x‘f <x{ as long

3 69
SoviiF-2- 2 ViiF-2-
+11”\/ 242\/

as 7?‘1 - 74 > 0. When 1—21 <F< 13—6 and % < v <2 the previous condition
holds, suggesting that the incumbent reduces its data acquisition to de-
ter entry. Look next at the case where = s <F<; Wthh implies x =3

16 = =2
ZU__ Inthiscasend—zz“——— +1 u——>0 for—<u<2

3 A
O

so the incumbent decides to deter entry by choosmg x1

and 7" ”A

—Z<X].

Proof of Proposition 10. For small entry costs falling within the range

of <F<= 11 , the incumbent prefers to accommodate entry by choosing
?:g when 2 5<v<2 (with %Sx‘l’sl), and x{ =1 when v > 2. As
x{ > %, consumer surplus in period 2 is respectively equal to:
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1
2 1
CSgp’Pp=/(U—(1—2x)—x)dx+/(U—(2x—1)—(1—x))dx
0 1
2
1
1 2 1 d
+ (v—( —§x1>—( —x) x
X

When v>2, x{ =1, thus CSpp’pp

yields Q’z”"”" = %u - 152 2 — L, From our previous computations firm
A and B’s profits are z/{"" = i PPPP —1)(3-v) — F, when
E < v <2, while profits are equal to n’:“””” and 7" = % - F,
when v > 2. From the expressions for profits and consumer surplus it
is straightforward to obtain:

=v—2, when 3 <v<2, x*= L, which
1 2 172

_Z

1

and 'y

e

——Ppp.pp 1
w =v—-F—-.
2 v 4
10 2 9
Dp-pP 2
= —p-—22_Z_F
w 3 v 3U 2

v
. Al _ (2 v _ v’ — v
In period 1 7}, = 2, CS, = [, (u— 5—x>dx— sand W, =+
2
% = %uz. Therefore, when the incumbent accommodates entry (a) and

v is low we obtain:

1S.a
T

1 a 1
z =Z(U2+1) and Egs, =Z(U_1)(3_U)_F

cSs!Sa= 14 (8v—0v?-6)

wisa= i4u(80—7v)— % -F

—apPp-pp T, PP:PP

If v is high, 1r1per10dlA1—v—l Ccs, ——andW =v-

This yields:

0=

(ii)) When the incumbent chooses to deter entry by choosing to serve
d

x{ consumers in period 1 it maintains its monopoly position in period

2. Its overall profit is equal to
4 - pl 4+ x40 — 3 (x) 1
=v(l+x7)+x{ - 3 (xl) -
Consumer surplus in period 2

1
csgz/(v—(v—X)—X)dX+/(U—(U-1)"‘)""
0

d
X

1 d 2
=3 (x{ 1)
while in period 1 it is equal to

d
1

cs;’:/(u—(v—xf)—x)dx=

0

X

Hence,
Csd=xI(xed — 1)+ &
=x{(x{-D+ 5
Overall welfare is

1 2 1
Wd=v(l+x‘11)—5(x‘11) )
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Asx‘f=£+%\/11F 2, when—<F<1—6,weobta1n:

nls»d=3_70_2_7p+_m/11F HF—2-167
22 968
9 12 65

csiSd = ZF4 —Z\1IF -2+ =
11 +121 +484

wisa 3T, ——F+—u\/11F 45 nF—2-%7
22 968

When Z<F< Z’ x! = %. This yields CS75¢ = %; wisd =1, % and

IS,d_z _3

II =iV % O
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