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The interactive Internet, smartphones, and the Internet of Things have made customers producers of data as
well as users of it. Firms and platforms have leveraged this customer-generated data to provide services that
are customized to each customers’ needs. It is difficult for new entrants to provide equivalent services due to
the lack of insight from customer data. Regulators are wary of the implications of this data-driven barrier
for competition. One suggested solution, which is enforced in the recent European Union’s General Data
Protection Regulation (GDPR), obliges firms to allow customers to download their data and potentially
transfer or port it to other firms or platforms. This is known as the right to data portability (RDP). It
has been suggested that data portability is beneficial to competition. However, there is no empirical or
analytical evidence to support this claim. In this study, we use a two-stage model to analyze the interaction
of customers, platforms, and regulators with respect to RDP, and their impact on pricing, competition, and
customers. Our findings suggest that enforcing the right to data portability may reduce the demand and
profitability of new firms in some situations by increasing price and reducing the demand and profit for new
entrants. Specifically, if customers’ valuation for the platforms is moderate compared to the effectiveness
of platforms in leveraging the customer data and data porting is incompatible, enforcing RDP may drive
the incumbent to reduce its price and increase its market share at the cost of the entrant’s market share.
Moreover, enabling data portability may reduce customer surplus due to increased price of entrant platform
and reduced demand for the incumbent. The important implication of this for regulators is that enforcing

RDP is not always beneficial to the competition or customers.
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1. Introduction

The interactive Internet, smartphones, and the Internet of Things (IoT) have made customers
producers of data as well as users of it. Firms and platforms have leveraged this customer-generated
data to provide services that are customized to each customers’ needs and are, therefore, appealing
to them. For example, Google Search improves as it learns about a customers’ characteristics
such as their location and interests; Netflix uses customer behavior data to recommend content to
customers'; using a web browser becomes easier once the form information and passwords are stored
in the browser; and mobile platforms provide customized services based on the data generated
when customers use these platforms. It is difficult for new entrants in these industries to provide
equivalent services due to the lack of insights from customer data, and therefore, customers are
disincentivized from switching to a new entrant. Thus, the lack of access to customer data acts
as a barrier to entry for new entrants. Regulators are wary of the implications of this data-driven
barrier for competition. One suggested solution obliges firms to allow customers to download their
data, and potentially transfer or port it to other firms or platforms. This is known as the right to
data portability (RDP), and is the topic of this study.

The recent General Data Protection Regulation (GDPR) from the European Union (EU), which
went into effect in May 2018, enforces RDP. This has compelled international companies such as
Google, Apple, and Facebook to allow customers to download their data (Conger 2018). Customers
can then port their data to another platform. Data portability is not limited to personal data for
individuals, and can be extended to business applications and enterprise systems such as Google’s
G Suite and Microsoft’s Office 365. While the technical details of porting between platforms is yet
to be established (some initiatives include Data Transfer Project? and Universal Digital Profile?),
the European Commission’s European Political Strategy Centre suggests that data portability

! which reportedly drives more than 80 percent of customer activity on the platform: https://www.wired.co.uk/
article/how-do-netflixs-algorithms-work-machine-learning-helps-to-predict-what-viewers-will-1like
Zhttps://datatransferproject.dev

3https://techcrunch.com/2018/05/22/the-birth-of-the-universal-digital-profile/
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is beneficial to competition (EPSC 2017, p.11). This assertion is the basis of RDP regulation.
Crucially, however, there is no empirical or analytical evidence to support this claim. It is, therefore,
critical to study the implications of RDP for pricing and competition, as well as for customer-
generated data, and customer surplus. We set out to study these implications in this study. Due to
the broad applicability of data privacy regulation such as the GDPR, and the range of companies
collecting customer data, the understanding of this has vast implications for customers, firms, and
regulators in a wide array of industries. Moreover, the GDPR has influenced third-countries (non-
EU member states) to update their privacy laws, which extends the reach of such regulations.
For example, in Canada, the consultation process on digital and data transformation has started
and is expected to result in incorporation of concepts such as RDP in the data privacy acts and
regulations?.

The existence of multiple stake-holders and strategic players, makes the RDP a complex prob-
lem. In this paper we consider the impact of data portability on pricing and competition, as well as
on customer-generated data and customer surplus. We use a two-stage game among two platforms,
competing for customers with heterogeneous preferences for the platforms. We assume an incum-
bent platform in Stage 1, and a second platform that enters the market in Stage 2. The incumbent
can leverage customer-generated data from Stage 1 to create better services for its customers. If
RDP is enforced, the entrant platform can too benefit from customer-generated data. Our find-
ings suggest that data portability does not always create more competition, and may even reduce
the demand and profit for the new platform in certain situations. Moreover, enabling RDP may
reduce customer surplus due to increased price for the entrant platform and reduced demand for
the incumbent.

The rest of this study is organized as follows. In the next subsection we present the relevant prior
literature. Section 2 provides our model. Section 3 and 4 analyze the two stages of the problem.

We present our results in Section 5, and conclude in Section 6.

Yhttps://wuw. jdsupra.com/legalnews/canada-to-update-data-law-to-gdpr-16052
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1.1. Literature

Despite the importance of the issue, RDP has not received much attention from researchers. There
are studies on the technical details of data portability in different platforms, and especially, in
social networks (Bojars et al. 2008, Razmerita et al. 2009, Shirazi et al. 2012). On the other hand,
there are studies on legal implications of RDP. Swire and Lagos (2012), using arguments in law
and regulation, suggest that the right to data portability may reduce consumer surplus. Engels
(2016) illustrates the complexity of RDP and suggests that it is very nuanced and should be dealt
with in that manner. De Hert et al. (2018) provide a systematic and technical interpretation of the
data portability rules within GDPR. From a behavioral point of view, Fialovd (2014) suggests that
data portability results in informational self-determination, which is associated with information
privacy. We do not consider such interactions, instead, focus on the impact of data portability as
a data privacy mechanism on competition and other factors, as well as its effect on the customer-
generated data.

There are only a few studies to consider the economic impacts of data portability. Christensen
et al. (2013) study the impact of data protection regulation, including data portability, on firms
within the EU. They consider the costs of compliance and lack of access to data, and estimate
a significant negative impact on firms and economy as a result of enforcing these regulations.
We do not consider this in our study. In the closest study to ours, Lam and Liu (2018) consider
the impact of data analytics and inferred data on how entry is facilitated or inhibited by data
portability. They find that when inferred data cannot be ported, as is the case with the current
GDPR regulation, data portability facilitates switching. However, if inferred data can be ported
in addition to customer data, data portability may hinder customer switching due to the demand-
expansion effect, where strategic customers provide more data to the incumbent and strengthen
its position and contribute to entry barriers. In our model, we do not consider inferred data, and
instead focus on the impact of data portability on switching, competition, and profits of the price-
setter incumbent and entrant platforms. Contrary to Lam and Liu (2018), we find conditions under

which data portability may inhibit competition by reducing the entrant’s demand and profit.
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This study contributes to the information privacy literature. Bélanger and Crossler (2011) and
Smith et al. (2011) provide surveys of the research in this area. Privacy and its interaction with
price discrimination, customer surplus, and competition have been extensively studied (Taylor
2004, Acquisti and Varian 2005, Casadesus-Masanell and Hervas-Drane 2015, Koh et al. 2017).
Gal-Or et al. (2018) and Kim (2017) study the impact of privacy on competition due to privacy
concerns from targeted advertising. Our paper is different from this stream, in that we consider
data portability as a mechanism for customers to take control over their data, and this decision
has indirect implications for privacy. Our paper is also related to research on how customers share
information with firms. Casadesus-Masanell and Hervas-Drane (2015) consider utility-maximizing
customers that disclose information in a retail setting. We use a similar approach in conceptualizing
data disclosure by customers, however, our study is different in that we focus on the impact of data
portability on stakeholders and outcomes. In the literature, RDP or similar tools have not been
considered as mechanisms for customers to manage their privacy and take control of their data.

This paper is also related to the vast literatures on market entry, switching costs, standardization,
and product customization. There is an established stream of literature on incumbent and market
entry. Our work builds on the seminal work by Salop (1979) where the author considers a circular
location for firms and an outside option. Nault and Vandenbosch (2000) consider the timing of
entry from entrant with disruptive technologies, and discuss how the incumbent and entrant may
act to increase barriers to entry. In the standardization literature, Farrell and Saloner consider
standardization as a means to reduce switching costs, but note how it can trap industries in
an inferior standard or technology (Farrell and Saloner 1985) and where an installed base may
inhibit beneficial innovation (Farrell and Saloner 1986). Dewan et al. (2003) consider the impact of
product customization driven from customer data. In contrast, we study the RDP as a data privacy
mechanism which has implications for and contributes to literatures on market entry, switching of
customers, standardization, and customization.

Caillaud and De Nijs (2014) study a duopoly where firms can price discriminate between old

and new customers. We do not consider this type of customer retention strategy, but focus on
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the customer porting between two platforms. Gehrig and Stenbacka (2007) consider information
sharing between two banking systems and its effects on customer poaching in presence of switching
costs. We do not consider information sharing by the firms, but where customers can decide to
port their data from one firm to another.

Zhu and Iansiti (2012) consider market entry in platform-based markets with customers and
developers, considering platform quality, network effects, and consumer expectations. We do not
consider two-sided networks in the current study, and extend that paper by considering portability
among the two platforms as a form of reducing switching cost and barriers to entry.

Gehrig et al. (2011) consider the ability of firms to use customer data to price-discriminate in
a duopoly with incumbent and entrant, where the incumbent is protected due to switching costs.
They use a similar vertical differentiation to our study.

Our paper is different from the literature in that when customers are able to port their data
to another platform, some of them with strong favor for the entrant platform, have a negative
switching cost. While data portability reduces switching cost, it is different from the literature in
this field, in that it does not reduce switching cost homogeneously among all customers, but only
among customers that are currently using another platform.

We consider market entry in the second stage. Contrary to the prior literature, we consider com-
petition when customers can make a strategic decision on whether to port their data to another
platform, and how the decision to enable data portability impacts platform competition and cus-

tomers.

2. Set-up, Notation and Assumptions

Our model set-up is as follows. We consider a two-stage game between two platforms: the incum-
bent platform (Incumbent) and the new platform (Entrant). In the first stage, only Incumbent is
available. In Stage 2, Entrant enters the market. Each platform sets its own price so as to maximize

its profit. All costs are normalized to zero.

AssumPTION 1 (Myopic Platform and Customers). Incumbent mazimizes its profit in

each stage. Customers maximize their utility in each stage.
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Platforms often maximize their current profits. While there is always a chance for a new plat-
form to enter, platforms may ignore predicting entrance in their pricing decisions. In scenarios
where demand externalities are important, platforms may reduce their prices initially to gain more
demand. However, in this study, we do not consider demand-side externalities. We consider cus-

tomers to be myopic as well, in that they maximize their utility in each stage.

AssuMPTION 2 (Demand). (a) Customers cannot multi-home, i.e. can use at most one plat-
form.
(b) Customers are homogeneous in terms of their intrinsic valuation for platform use.
(c) Customers have heterogeneous preferences for the two platforms, and are uniformly distributed
over [0,1] as per the Hotelling model (Hotelling 1929). Incumbent and Entrant are horizontally
differentiated and located on 0 and 1 on this line, respectively. Customers incur mismatch cost
when they use each of the platforms.
(d) Customer intrinsic valuation is high enough that the two platforms cover the market in Stage

2.

This implies that the basic functionality of the two platforms is similar. We denote the intrinsic
valuation as v € R™. The customers, however, incur mismatch cost of t € R* per unit of distance by
using each platform, according to the Hotelling model. Market is not necessarily covered in Stage
1 where there is only one platform. In this model, Entrant always enters the market in Stage 2 and
we do not consider market entry; instead, our analysis focuses on demands and profits.
Customers disclose information and generate data by using the services offered by the platforms.
We do not differentiate between usage of the platform and data generation. The amount of data
generated is denoted as D € R*. Customers decide how much to disclose based on the trade-
off between additional value that they receive from customized service, and the privacy concerns
from disclosing the data. We abstract this trade-off as a concave specific form function. The next

assumption formalizes this.
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AssumMPTION 3 (Customer Data Disclosure). Customer utility from using the platforms and
disclosing data is concave. The amount of data disclosure is decided by the customers to maximize

their utility. Customers are homogeneous in their tendency to disclose.

How much the customers use the platforms and disclose data, is chosen so as to maximize their
utility. We assume the form D[w — D] for the utility from data disclosure, where w € R* is the
tendency of customers to use the platforms and disclose data. Customers are homogeneous in their
tendency to disclose. The disclosure can be seen as customers’ interaction with the platform, or
intensity of use. Using this functional form, the optimal data disclosure for each customer is derived
as D* =w/2. This implies that customers’ utility improves from disclosing personal data (and the
process of using the service) up to a certain threshold, before which the additional value generated
is larger than the privacy concerns. Data disclosed beyond this threshold, however, reduces the
net utility of customers, due to privacy concerns being higher than additional value generated.

Casadesus-Masanell and Hervas-Drane (2015) use a similar form for their data quality construct.

AssumMPTION 4 (Customer-Generated Data). In Stage 2, platforms may benefit from
customer-generated data in Stage 1 as follows:
(a) Customers of Incumbent in Stage 1 enjoy additional utility through inflated tendency to dis-
close. This is due to the customized services based on prior data, and depends on Incumbent’s
ability to leverage the data.
(b) If RDP is enforced, customers of Incumbent in Stage 1 can port their data to Entrant in Stage
2, and enjoy additional utility at Entrant through inflated tendency to disclose. This is due to the
customized services based on prior data, and depends on Entrant’s ability to leverage the data.

(¢) Entrant’s data leverage ability is less than that of Incumbent.

We capture the data leverage ability of the platforms as coefficients for Incumbent and Entrant,
denoted as a; > 1 and ag > 1, respectively. These coefficients inflate the customers’ tendency
to disclose to a;w or agpw, which adds to the total utility customers receive. This assumption

applies to personalized products and services that platforms can offer to individuals with a prior
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interaction with the platform. This is seen in a variety of industries including retail, social networks,
communications, online advertising, entertainment, and cloud services. Our model does not capture
scenarios where there are externalities in customers’ data, i.e. where aggregated data on prior
customers can be used to create better services for new customers. It is reasonable to assume that
Incumbent is better at leveraging the data created in its own platform, because of its expertise and
familiarity with its own operations. This also reflects Entrant’s additional effort needed to make

use of the customer data at another platform, i.e. ag < aj.

AssumMPTION 5 (Free Porting and No Price Discrimination). (a) Customers incur no
cost for data porting.
(b) Platforms can set only one price in each stage, which applies to customers with or without prior

data.

This implies that there are simple and easy-to-use standards available for the data porting. While
there are no agreed-upon standards currently in place, there have been some efforts by platforms
and privacy advocates to make it easier to port. Some examples include development apps and
tools for seamless data porting between platforms (for example between Android and iOS mobile
platforms), release of the data in easy-to-port formats such as ”json” (Ip 2018) or use of Application
Program Interfaces (APIs), and initiatives such as Data Transfer Project and Universal Digital
Profile. We do not consider any discount, promotion, or extra cost for customers that have prior

data or port their data in Stage 2.

AssumMPTION 6 (No Information Asymmetry). All model parameters are known to both

platforms.
With no information asymmetry, we focus on the impacts of enforcing RDP.

AssuMPTION 7 (Technical Assumption). We assume that the customer located at location 1

receives a non-positive utility from Incumbent in Stage 1.
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The sufficient condition for this assumption is to have v < 2t. This simplifies the analysis by limiting
the maximum demand in Stage 1 to one unit, but does not impact our results. This also ensures
that the Entrant enters the market.

Table 1 summarizes the notation.

Table 1 Notation

Notation | Definition

v Intrinsic valuation of customers for platform use; v € R*

t Customer mismatch cost for platform use based on the Hotelling model; t € R
D Customer data disclosed to platforms through platform use; D € R™

w Tendency of customers to use platforms and disclose data; w € R

ar Coefficient for Incumbent’s ability to leverage data; ay > 1

ap Coefficient for Entrant’s ability to leverage data; ag > 1, ag < ar

3. Stage 1: Incumbent Platform

In Stage 1, Incumbent sets price for its service to maximize its profit. We assume heterogeneous
customers according to a Hotelling model, where customers’ valuation of the service is horizontally
differentiated over the range [0, 1], with a total normalized market size of 1. Incumbent locates
at 0 and Entrant locates at 1°. The base utility of a customer located at y € [0,1] for Incumbent
(the single platform at this stage) is v — ty. The total customer utility also depends on how much
the customers use the platforms and disclose data, as well as the price for the platform. As per
Assumption 3, the utility from using the platform and disclosing D;; unit of data is Dy [w — Dyy],
5 It would be optimal for Incumbent platform to self-locate at 1/2 in the first stage. For simplicity, we do not consider
the location decision, we assume that Incumbent is located at 0. It can be shown that this does not impact our results,
because the Entrant does not have access to the market where customers are located to one side of Incumbent, and

therefore, that part of the demand is of no interest to our analysis. In this sense, we are not interested in the location

problem, but the profit maximization problem where the location is already set.



Hidaji.: Data Portability and Platform Competition 1

which is multiplied by the base utility for each customer to derive the total utility for each customer.

For a customer that is located at y € [0, 1] on the Hotelling line, the customer utility is derived as:
Un(y)=[v—tylDnlw—Dpn] — P, (1)

where Uy (y) is the utility that a customer located at y receives from using Incumbent in Stage 1,
and Pr; is the price for using Incumbent in Stage 1. According to Assumption 3, each customer
optimizes their utility by deciding how much data to disclose. The optimal disclosure for the utility
function in (1) for a given disclosure tendency w is Dj, = w/2. Therefore, the utility function of
the customers considering the optimal disclosure is derived as:

[v — ty|w?

Un(y)= 1

— P (2)

Customers with Uy (y) > 0 use the platform in Stage 1. Using the utility function in (2), we
can find the location of the customer that is indifferent between using and not using Incumbent
in Stage 1 as §5, = [vw? — 4Pp|/tw?. Customers with y < ¢, use Incumbent and enjoy a positive
utility. If gy, = 1, then market is covered, that is, g1 = 1. As per Assumption 7, §;; cannot be higher
than 1. The demand for Incumbent in Stage 1 is therefore taken as q;; = 95, = [vw? — 4Pp]/tw?.
Incumbent’s profit is I1;; = g1 Pr1, which is optimized at the optimal price of Pj; =vw?/8 > 0. The

optimal demand and profit are derived as:

., v
a1 = %7 (3)
. viw?
I} = ——. (4)
16t

As a participation constraint for Incumbent in Stage 1, we assume 0 < gj,, which is true given that

v and t are positive.

4. Stage 2: Two Platforms
In Stage 2, Entrant, located at 1 on the Hotelling line, enters the market. From Assumption 4,

the collected data in Stage 1 can be used to provide better services to those customer that used
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the platform, i.e. customers with y <gqj,. This increases the utility of platform for such customers
through increased tendency to disclose (w). We model the additional tendency to disclose as a
relative increase according to the (data) leverage coefficient (o). The utility that customers enjoy

from using Incumbent in Stage 2 is therefore given as:

[v—ty|Drslayw — D] — P, if y <qp
Up(y) =

[v—ty]Drs[w — Dys] — Pia, ify>qp,
where Dy, is the disclosure to Incumbent in Stage 2, and ¢7; is Incumbent’s Stage 1 demand given
in (3). The optimal amount of disclosure is derived as D}, = ayw/2 and D3}, =w/2, for customers
that did and did not use Incumbent in Stage 1, respectively. This can be used to derive the utility
as:

a%wz[v—ty

I ]—P127 if y <qp,
UI2(y): (5)

w2 v— . *
vl Py, ify>qf
The utility for Entrant depends on whether Incumbent’s Stage 1 customers can port their data to

Entrant in Stage 2, i.e. whether data portability is made possible through enforcing the RDP.
4.1. No RDP

If porting is not possible, then the customer utility for the Entrant is similar to Incumbent in
Stage 1 (equation 2), but with the platform located at 1 instead of 0. The optimal customer data

disclosure in this case is D} = w/2, which yields the following utility for customers:

[v—t[1 —ylJw?

URT(y) = (6)

where UYT (y) is the utility for a customer located at y from Entrant in Stage 2 without data
porting, and Pg is the price of Entrant in Stage 2. Using the utility equations for Incumbent and
Entrant in Stage 2 (equations 5 and 6), we can find the location of the customer that is indifferent
between using Incumbent, and Entrant without data porting. The indifferent customer’s location

depends on comparison of the three utility functions: Incumbent for Incumbent’s Stage 1 customers,
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=== |[ncumbent
Entrant

----- Incumbent without prior data

Incumbent with prior data

----- Entrant without prior data

Figure 1 Customer utility for platforms without RDP (Case 1: w=2, t=1, v=1.8, ay =1.2)

Incumbent for Incumbent’s Stage 1 non-customers, and Entrant without data porting. Figure 1
shows these utility functions for an example.

Depending on location of the indifferent customers between these utilities relative to gj;, we
can find the different scenarios for the customer that is indifferent between the two platforms.
We denote the location of indifferent customer between Ups, <ot (y) and UR"(y) as Ggp,ny; and
between Umw(ﬁ1 (y) and UF” (y) as §qn,ny- In other words, UIQySq?l (Ggp.ny) = UR" (G(p.ny), and
U12y>q?1 (Ggw,ny) = URP (9w, vy)- In this notation, the first and second subscript of § denote the

availability (D) or unavailability (N) of prior customer data for the Incumbent and Entrant,

. (y) due to the added utility from customers’ Stage 1

y>an

respectively. Because Ury _ , (y) > Up
y<dq7;
data for customers with y < ¢7,, we have 9y n} < ¥¢p,n}. There are three possible cases:

Case 1: Incumbent’s Market Share Shrinks (Customers Switch) If ;p ny < ¢j; (which
implies yyn Ny < ¢;;), then the indifferent customer between the two platforms is located at § =
9ip,ny- Customers with y < g;p ny, that used Incumbent in Stage 1, choose Incumbent again
and benefit from the customized service. Customers with y > §;p n}, choose Entrant. Incumbent’s

market share decreases in this case compared to Stage 1. Switching customers are characterized as

Up.Ny <Y <4qj;-
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Case 2: No Change in Incumbent’s Market Share If §;p n} > q7; and §;ny,ny < g1, then
the customer that is indifferent between the two platforms is located at § = gj; = v/2t. Customers
with y < g7, choose Incumbent and customers with y > ¢j,, choose Entrant. Incumbent’s market
share is unchanged in this case compared to Stage 1, and Entrant takes the remaining demand. In

equilibrium, both platforms set prices so that the customer located at ¢j, has a utility of zero, i.e.

U12y§q;1 (g7,) =Ug(q;,) =0.

Case 3: Incumbent’s Market Share Expands If §;x n} > ¢}, (which implies J;p x> qf;),
then the customer that is indifferent between the two platforms is located at gy ny. Customers
with y < n ~y choose Incumbent, and customers with 0 <y < g7, benefit from customized service
based on their Stage 1 usage. Customers with y > ¢{x n3, choose Entrant. Customers with g7, <
y < g¢n,ny that did not use Incumbent in Stage 1, use this platform in Stage 2. No Incumbent

customer switches to Entrant in this case.

We can combine these three cases to characterize the indifferent customer as follows.

)
w[t+v[a —1]]+4[Pg—Pr2]

g{D,N} = tw[1+a2] Case 1: if Yp,Ny S qn and Q{N,N} <qn
Y=Va.=5 Case 2: if §p vy > q7; and Yynv Ny < @7y

~ w? — DY * ~ *
Y(N.N} = twt A= Pl +42[5U% Pro) Case 3: if §p vy > ¢}, and YNy > ¢4

We return to these conditions after deriving the equilibria. Demands for the two platforms are
given as g, =9 and gz = 1 — ¢, and the profits are given as Il = qr2 Pro and Ilg = g5 Pr. We can
use these to derive the equilibrium prices. We find only one set of equilibrium prices for each of

the three cases as follows:

;

w2[t[2+a%]+v[a%—1]]
12 ?

Case 1: if §yp vy < g7, and Jin Ny < qp
* w2va? PN ~
Pry = —1L, Case 2: if §p Ny > q7; and Jinv Ny < g7y (7)

“ Case 3: if §p, Ny > q7; and Y Ny > a7
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w2[t[1+2“i_”[a%_1”, Case 1: if §ip.ny < ¢jy and Gy vy < a7

Pr = M7 Case 2: if §p ny > q7, and G Ny < ¢y (8)
%7 Case 3: if §p ny > q7; and §yn Ny > q7;

We can use the equilibrium prices to derive the conditions for these cases. By substituting the

equilibrium prices, the conditions for Case 1 (y(p,n} < ¢j; and Jyn,ny < ¢j;) can be derived as

a%—l
5+a2
I

1+ |t <v. However, we can derive from the covered market assumption (Assumption 2) that

2 4
in this case we need to have K(aj)t < v, where K(a7) =1+ %. We refer to K(aj) as K.
I I

2
It can be seen that 1 < K < 2. Because 1+ gfr;; < K, the only condition needed for this case is
I

market coverage. Case 2 (§(p,ny > q7; and Jyn,ny < q7y) is straightforward. The conditions in Case
3 (Ygp,~y > q;; and Gy Ny > q7;) can be derived in equilibrium as v < ¢, however, from the covered
market assumption in this case we need to have 3t/2 <wv, which is a contradiction. Therefore, there
is no equilibrium in this case, i.e. Incumbent’s market share cannot expand under market coverage
assumption.

The conditions for the remaining two cases (Cases 1 and 2) can be simplified as:

t[24+a?]+vlaZ—1]

C 1:if Kt < 2t
3i[1+03] , ase 1:1 <v<

(9)

<
Il

L Case 2: if t<v < Kt

2%
Using the indifferent customer location and equilibrium prices, equilibrium demand and profit

are derived as:

t[24+a?]+vlaZ—1]

Silta] Case 1: if Kt<v<2t

(10)

* J—
2 =

z Case 2: if t<v < Kt

2t

t[1+202]—v[a?—1]

il 7a?] , Case 1 if Kt<v<2t

1-— Case 2: if t<v < Kt

R
2t

w2[t[2+a2]+v[a?-1]]?
36t[1+0a?] ’

Case 1: if Kt<v <2t

H?z =
w2v2(x%

16t ?

Case 2: if t<v < Kt
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2 2 2 2
el Case 10 if Kt <o <2t
I

T, = (13)

2 9..2 2
%, Case 2: if t<v < Kt

Figure 2 provides the demand, price, and profit of Incumbent and Entrant as intrinsic valuation
(v) varies compared to Incumbent’s ability to leverage data (a;). These figures show the Case

1 (Kt <wv<2t) and Case 2 (t <v < Kt) equilibria and the comparison between Incumbent and

Entrant.
. / 1 — Incumbent No-RDP
G — . —_—
3 12 14 K‘t“‘ 18 20 2 1' K‘t“ e 2 Kt
(a) Demands (b) Prices (c) Profits
Figure 2 Incumbent versus Entrant without RDP with respect to customer intrinsic valuation (a; =1.5, t =1,

w=2)

Consider the differences between the two platforms in previous equations. Incumbent’s demand
and profit are always higher than those of Entrant’s. This is because Incumbent benefits from
aggregated customer data from Stage 1, and because the market is covered. Entrant has no advan-
tage over Incumbent to be able to realize higher demand or profit. Incumbent, however, sets lower
prices than Entrant when a; < v/2 and v > 2t/[3 — o?]. This is due to the price competition that
Incumbent initiates in order to prevent losing customers to Entrant when its data leverage ability

is poor.
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We are also interested in studying the customer usage and data disclosure. Total data generated

(or shared) by customers in the case without RDP is derived as:

,

9{D,N} wa 1 w _
Jo N Sty + [, 5y =
2
w[a”[a’_l]z[ﬁizégpra”[2+a1m, Case 1: if Kt <v <2t
TD= ! (14)
q* wao 1w _
Jo't Sty + [ Sy =
warrel Case 2: if t <v < Kt
Customer surplus in the case without RDP enforcement is derived as:
:[/ * 1 *
Jo P Un)dy + [;,  UE" (y)dy =
27, 27,.2 2 2 4 2 2 4
w*[v7[a7—1] +4t1)[2+75;[1112;121]]—t [11+23o¢1+11a1]]’ Case 1: if Kt <wv < 24
S= ! (15)

* . 1 «
J" Uy + [ URT (y)dy =

w2[4t2—4tv+v2[1+0¢%]]

321 ) Case 2: if t<v < Kt

\

Figure 3 provides the total customer-generated data and customer surplus as intrinsic valuation
(v) varies compared to Incumbent’s ability to leverage data («;). These figures show the Case 1

(Kt <v<2t) and Case 2 (t <v < Kt) equilibria.

Customer-Generated Data Customer Surplus

(a) Customer-generated data (b) Customer surplus

Figure 3 Incumbent versus Entrant without RDP with respect to customer intrinsic valuation (a; =1.5, t =1,

w=2)
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4.2. RDP

If RDP is enforced, then customers of Incumbent in Stage 1 can port their data to Entrant,
given that it increases their utility over the utility they receive from Incumbent. The utility that
customers receive from Incumbent in Stage 2 is similar to the case without RDP (5). Entrant,
however, can potentially yield higher utility compared to the case without RDP to customers with
a preference for Entrant. Only customers of Incumbent in Stage 1 have generated data that they
can port to Entrant in Stage 2, i.e., customers with y < ¢;,, where ¢}, is given in (3). The utility

of customers that port their data to Entrant is derived as:

(y) = [v—t[1 = y]|Dplapw — Dp] - Pa,

v<al,
where Dp is the data disclosure amount to Entrant in Stage 2, and o is the data leverage coefficient
for Entrant. The optimal customer disclosure in this case is D} = agw/2. Customers who didn’t
use Incumbent in Stage 1, get the same utility as the case without RDP. Combining the customers

that have and have not generated data in Stage 1 yields the following utility function:

2 2
cpw ol py o if y < g,

Ur(y) = (16)
Wl po iy s g

4
Because there is no cost to porting the data, customer utility if data is ported (y < ¢j,) is higher
than if it is not ported (y > ¢;;).

Using the utility equations for Incumbent and Entrant in Stage 2, (5) and (16), we can find the
location of the customer that is indifferent between using Incumbent and Entrant. The indifferent
customer’s location depends on comparison of the four utility functions: Incumbent for Incumbent’s
Stage 1 customers, Incumbent for Incumbent’s Stage 1 non-customers, Entrant for Incumbent’s
Stage 1 customers, and Entrant for Incumbent’s Stage 1 non-customers. Figure 4 shows these utility
functions for an example.

Depending on the location of indifferent customer relative to ¢j,;, we can find the different

scenarios for the customer that is indifferent between the two platforms. We denote the location

of the indifferent customer between the different utility functions as follows:
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== [ncumbent

Entrant

== === [ncumbent without prior data

Utility

Incumbent with prior data

----- Entrant without prior data

Entrant with prior data

20 J(N.NY U(o,N} an 1.0
U(N.D} J(p.ny

Y

Figure 4  Customer utility for platforms with RDP (Case 1: w=2, t=1, v=1.8, ay=1.1, ag =1.05)

® Jip,p}: between UI?ySq}*l (y) and UEygq;1 (y), i.e. U12y§q;1 ((p,p}) = UEySq (9(p,p})

T
® yip,n}: between U]ngqfl (y) and UEy>q71 (y), i.e UIQySq}‘l (G(p.Ny) = UEy>q?1 (Uip,n1)
[ Z){N,D}: between U12y>q;1 (y) and UEySqfl (y), i.e. U12y>q?1 (g{N,D}) = UEySqﬁ (Q{N,D})
e yin,n}: between U12y>q* (y) and UEy>q;1 (y), i.e. U12y>q (Ginny) = UEy>q;1 (Ugn.ny)

*
I1 I1

. (y) due to the added utility from cus-

y>4r

Because U[gygqh (y) > U12y>q;1 (y) and UEySq;I (y) >Ug
tomers’ Stage 1 data for those with y < qj,, we have §n n} < 9(p.N}, Uin, D} < UiD.D}> NN} >
9in,0y, and Yp Ny > Y(p,p}- There are four possible cases depending on the location of these
intersection points relative to ¢7.

Case 1: Incumbent’s Market Share Shrinks (Customers Switch and Port Data) If
Ui,y < q7; and §inv Ny < g7, then the indifferent customer between the two platforms is located
at §;p,py. Customers with y < ;p py, that used Incumbent in Stage 1, choose Incumbent again
and benefit from the customized service. Customers with y > #;p py, choose Entrant. In this case,
Incumbent’s market share decreases compared to Stage 1. Switching customers are characterized
as U¢p,p} <Y < qj,- The market coverage assumption in this case is UEy>q}1 (¢3,) > 0, which implies
Un2, s (G10.01) = Ug, . (§1p.0y) 2 0.

Case 2: No Change in Incumbent’s Market Share If §j;p py > ¢}, (which implies §;p ny >

q;1) and gy Ny < ¢y, then the customer that is indifferent between the two platforms is located
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at § = q;; = v/2t. Customers with y < ¢}, choose Incumbent, and customers with y > ¢7; choose
Entrant. In this case, Incumbent’s market share is unchanged compared to Stage 1, and Entrant
takes the remaining demand. In equilibrium, Entrant sets price so that the customer located at g7,
without data porting has a utility of zero, i.e. U Bysar, (¢3;) =0, and Incumbent sets price so that
at the limit, ¢;p py = q7;.

Case 3: Incumbent’s Market Share Expands If 3y~ > ¢}; (which implies §;p ny > ¢;)
and #;p,py > qf;, then the customer that is indifferent between the two platforms is located at
9 = Y¢w,ny. Customers with y < gy vy choose Incumbent and customers with y > §;n v}, choose
Entrant. In this case, Incumbent’s market share expands compared to Stage 1.

Case 4: Discontinuous Demand for the two Platforms If §;y n; > ¢7; (which implies
Uip,N}y > ;1) and §¢p,py < ¢j,, then the market share for the two platforms is discontinuous, and
depends on 9¢p py, Yin,n}, and ¢f; as follows. Customers located in 0 <y < 4(p py and g3 <y <
J;~,ny use Incumbent, and customers located in §;p py <y < q7, and gy ny <y < 1 use Entrant.

We can combine these cases to characterize the indifferent customer as follows.

w?[tad+v[af—a]|+4[PE— Pra]

Yip.py = twtad o] Case 1:if grv,vy < g7y and §yp,py <qp
G=2 Case 2: if §ynv Ny < qf, and §(p py > ¢},
] — ~ w? — gy * ] *
Y=N9wm = W Case 3: if §n Ny > q7; and §(p py > qf,
~ w2[taZ +v[a?—a? 4[Pp—P
J(p,py = “IEL t[wé[aﬁ]i%[ e L ) . \
Case 4: if §n vy > g7, and §¢p.py < qfy
A~ w2 —
Gy = g

\

We return to these after deriving the equilibria. Demands for the two platforms for cases 1-3
are given as q» =9 and gg =1 — ¢, and for Case 4 is given as g2 = Uyp,p} + [Jin,n} — ¢}1] and
qe =4}, — Yp,p3] + [1 — Ugn,ny). The profits are derived as Il;2 = qr2Pro and Iy = gpPp. We can

use these to derive the equilibrium prices. We find the following set of equilibrium prices for each
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of the cases:
.
w2 t+v a2+ 2t—v 042 RPN % N *
[lt4] 112[ lop] Case 1: if gynv vy < ¢q7, and g(p py < qf
2 2 2 2
w [2t[aE71]+18)[3+2a172aE]] Case 2. if Q{N’N} S q}kl and Q{D,D} > q,[kl
P12 = (17)
w? [N « N %
b Case 3: if gyn Ny > q7; and Jgp,py > ¢}y
w?[a?[3t+v]+a%[5t—30]] g s N A N
I2ptaltal] Case 4: if §¢n Ny > q7; and §p,py < qfy
w2 t+v oc2 +[2t—v a2 RPN * N *
(it+] fQ[ o7l Case 1: it gn,nvy < g7y and §p.py < qp
2
z v [3;_2t] Case 2: if gin Ny < ¢y and §ip,py > ¢},
P = (18)
2 PN " A %
b Case 3: if v Ny > ¢}, and Jp,py > ¢}y
27 .2 2
w [ [Bt—v]+af; [t+30]] T % N %
§2[2+a§+f%E] Case 4: if U(n.Ny > q7; and Ygp py < qp

We can use equilibrium prices to derive the conditions for the cases. By substituting the equilibrium

2 2
azl—ag
0¢I+5aE

prices, the conditions for Case 1 (§;p,p} < ¢}; and gyn,n} < ¢j;) can be derived as [1+ Jt <w.

However, we can derive from the covered market assumption that in this case, we need L(az, ap)t <

v, where

4 2 2 2

14 2L B 0, i op < /2 and ap < V5/2,
artdaiaptay

L(ahaE‘) = (19)

203 +40% -3

m, otherwise.

1+

We refer to L(ar,ap) as L. We are interested in cases where 1 < L < 2. The reason for having two
separate conditions for market coverage in (19) is that when a; < V2 and ap <5 /2, the market

is covered if utility functions are positive at ¢p py. However, if a; > V2 or ag > +/5/2, market

2 2
AR

is covered if the utility for Entrant is positive at ¢j,. Because 1+ =25
I E

< L, the only condition
needed for Case 1 is the market coverage.
In equilibrium for Case 2 (§(p,p} > ¢7; and gyn,ny < ¢};), Entrant sets price so that the customer

located at g7, without data porting has a utility of zero, i.e. Uk, . (¢3,) =0, and Incumbent sets
I1

price so that at the limit, §;p py = q7,. Substituting for the equilibrium prices, the condition for

2 2
AT E

2 2
a7 —«x
57— = |t. However, because 1+ 5——
E %I

this case is derived as v < [1 + 55— > L, this is a redundant
E I

condition.
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The conditions in Case 3 (g¢n n} > ¢}y and g(p,py > ¢;;) can be derived as v < t, however, from
the covered market assumption in this case we need to have 3t/2 <wv, which is a contradiction,
thus this case does not occur, i.e. Incumbent’s market share cannot expand. Using the equilibrium

prices for Case 4 (J;n.ny > ¢}, and U¢p py < ¢j;), we find the condition for this case to be v <

[1 204% —2062E

2 2
— 575275 ]t which contradict the market coverage condition of v > [1+ 214082 1t Therefore,
I E

2 2
4+20¢I +2aE

there is no equilibrium for this case either.

The conditions for the remaining two cases (Case 1 and 2) can be written as:

2 2
%7 Case 1:if Lt <v <2t
I E

(20)

<,
I

z, Case 2: if t<v <Lt

Using the indifferent customer’s location and equilibrium prices, the Equilibrium demand and

profit are derived as:

M, Case 1:if Lt <v <2t
N 3tlaj+az]
a2 = (21)
2, Case 2: if t<wv <Lt
4
2 2
w Case 1: if Lt <v <2t
" 3t[C¥E+aE] ’
dg = (22)
1-2, Case 2: if t<v < Lt
\
w2[[t+v}a%2+[t+2v]a,29]2 , Case 1: if Lt < v <2t
36t[ad+a ’ -
7, = flogtog] (23)
2 2 2 2
w U[U[3+a1—i’g‘tE]+2t[aE—1H’ Case 2: if t<v< Lt
2 2 212
et il Case 10 if Lt <v < 2t
I, — 1togE (24)

2 2 2
wistedv ], Case 2: if t <v < Lt
Figure 5 provides the demand, price, and profit of Incumbent and Entrant as intrinsic valuation
(v) varies compared to the platforms’ ability to leverage data (a; and ag). These figures show the

Case 1 (Lt <v <2t) and Case 2 (t <v < Lt) equilibria and the comparison between Incumbent

and Entrant.
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L — L —
—
— Incumbent ROP

/ — Entrant ROP
N / R

(a) Demands (b) Prices (c) Profits
Figure 5 Incumbent versus Entrant with RDP with respect to customer intrinsic valuation (a; =1.7, ap =1.2,
t=1, w=2)

Consider the differences between the two platforms in previous equations. Similar to the No-RDP
scenario, Incumbent’s demand and profit are always higher than those of Entrant’s. Incumbent,
sets lower prices than Entrant when a; < v/2, ag < /2 and v > 2t[ag — 1]/[3a% — a? — 2]. This
is due to the price competition that Incumbent initiates in order to prevent losing customers to
Entrant when the data leverage abilities are poor.

Total data generated by customers in the case with RDP enforcement is derived as:

o gty [ ey gy

9D}

w[2a% [var +t[3+a1]]+[5v74t]a2E - [2t7v]a§aE +
12t[a§+a2E]

TD = ¢ w[2a%[t[34+2a5]—vag]]
12t[o¢%+a2E] ’

Case 1: if Lt <v <2t (25)

71 wa 1w
foqll Tlrdy + fq?l 5dy =

W, Case 2: if t<v < Lt
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Customer surplus in the case with RDP enforcement is derived as:

p

Jren sy + L Up(y)dy =

Y{D,D}

w2[v?[4at—4502 44902 +a (370
288t[a2+aZ)]

—45)

w?[4tv[8at+27a? —19ah +ar[27-Ta%)
288t[a%+a2E]

(26)

w?[4t2[11at 490 +2a% +ar[9+14a2]] .
258t[aZ ol ] , Case 1: if Lt <v <2t

7 * 1 *
o UnW)dy+ [, Up(y)dy =

20,2 2 2 2 2 .
wTa¢ —Atvap Wl +Oap Sl Case 2: if t <v < Lt

Figure 6 provides the total customer-generated data and customer surplus as intrinsic valuation
(v) varies compared to Incumbent’s ability to leverage data («y). These figures show the Case 1

(Lt <v <2t) and Case 2 (t <wv < Lt) equilibria.

Customer-Generated Data Customer Surplus

16

Lt

(a) Customer-generated data (b) Customer surplus

Figure 6 Incumbent versus Entrant with RDP with respect to customer intrinsic valuation (a; =1.7, ap =1.2,
t=1, w=2)

5. Results

There are different regions to analyze the impact of RDP on platforms, and these regions depend
on the comparison of K (a;) and L(ay, o). We consider two possibilities: K < L and L < K. Figure
7 shows the comparison of K and L for different values of a; and ag. It can be seen that L < K

only when ap is small, that is, the ability of Entrant to leverage data is relatively poor. This can
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be the case if the type of data or the technology is in a way that hinders effective leveraging of the
data if it is ported to another platform. In other words, the data is incompatible for porting. We
refer to this scenario (L < K) as incompatible porting, and to the scenario where Entrant’s data

leverage coefficient is high (K < L) as compatible porting.

ag

| [1 Compatible porting (K<L)
| Incompatible porting (L<K)

q

Figure 7 Compatible and incompatible porting regions with respect to the platforms’ data leverage coefficients

If porting is compatible (K < L), comparing the conditions for scenarios without RDP (9) to
with RDP (20), there exist three regions. If customer valuation is high compared to the mismatch
cost and leverage coefficients (Lt < v < 2t), then the Case 1 equilibrium for both without and
with RDP applies. If valuation is moderate (Kt < v < Lt), then the Case 1 equilibrium applies for
without RDP and Case 2 equilibrium applies for with RDP. If valuation is low (¢t < v < Kt), then
the Case 2 equilibrium for both without and with RDP applies.

If porting is incompatible (L < K), the regions change as follows. If customer valuation is high
compared to the mismatch cost and leverage coefficients (Kt < v < 2t), then the Case 1 equilibrium
for both without and with RDP applies. If valuation is moderate (Lt < v < Kt), then the Case 2
equilibrium applies for without RDP and Case 1 equilibrium applies for with RDP. If valuation is

low (t <wv < Lt), then the Case 2 equilibrium for both without and with RDP applies.
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It can be seen that depending on porting compatibility, enforcing RDP can drive platforms
to different equilibria, and this determines the impact of RDP on platforms. These scenarios are

summarized in Figure 8.

, Low valuation =~ Moderate valuation L High valuation . , Low valuation L Moderate valuation  ~High valuation
Kt t t
v i Q f Q | Q | v i Q f Q | Q i
‘ T * T * T ! ‘ T * T * T
No-RDP Case 2 No-RDP Case 1 No-RDP Case 1 No-RDP Case 2 No-RDP Case 2 No-RDP Case 1
RDP Case 2 RDP Case 2 RDP Case 1 RDP Case 2 RDP Case 1 RDP Case 1
(a) Compatible porting (K < L). (b) Incompatible porting (L < K).

Figure 8 Equilibrium regions for analyzing the impact of RDP.

High and low valuation equilibria are the same for compatible and incompatible porting scenarios,
but are different for the moderate valuation. Therefore, we need to analyze the impact of RDP
in four regions: high valuation, moderate valuation and compatible porting (K < L), moderate
valuation and incompatible porting (L < K), and low valuation. While we refer to these scenarios
in terms of valuation, it is important to note that valuation is in comparison to mismatch cost,
and more importantly, to data leverage coefficients. We analyze the impact of RDP on demands,

prices, profits, customer-generated data, and customer surplus in each of these regions.

LEMMA 1 (Demand). Enforcing RDP in Stage 2:

(a) Decreases Incumbent’s demand if valuation is high; increases it if valuation is moderate and
porting is compatible; decreases it if valuation is moderate and porting is incompatible; and does
not change it if valuation is low.

(b) Increases Entrant’s demand if valuation is high; decreases it if valuation is moderate and porting
is compatible; increases it if valuation is moderate and porting is incompatible; and does not change
it if valuation is low.

(¢) Increases the number of customers who switch if valuation is high; decreases it if valuation is
moderate and porting is compatible; increases it if valuation is moderate and porting is incompatible;

and does not change it if valuation is low.
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Proof: Comparing the Case 1 and Case 2 demands for No-RDP (10), (11) to RDP (21), (22) it
can be seen that (a) Incumbent’s RDP demand is lower than its No-RDP demand if Lt < v <2t
(where K < L) or Kt <v <2t (where L < K); is higher if K < L and Kt <wv < Lt; is lower if L < K
and Lt < v < Kt; and is unchanged if t <v < Kt (where K < L) or t <v < Lt (where L < K). (b)
Entrant’s RDP demand behaves inversely to Incumbent’s demand. (¢) Customers only switch in
Case 1 for both No-RDP and RDP scenarios, and the number of customers that switch is derived
as f;g TN dy and f;g TD dy for no-RDP and RDP, respectively. Comparing these for the four regions
is straightforward. When market is covered, the number of switching customers follow Entrant’s
demand. Q.E.D.

Figure 9 provides the impact of RDP on demands for different valuations, and Figure 10 provides

the impact of RDP on customer switching.

----- Incumbent No-RDP
..... Entrant No-RDP
Incumbent RDP
Entrant RDP

(a) Compatible porting (ay =1.5, ap =1.2) (b) Incompatible porting (a; =1.1, ag =1.05)
Figure 9  Impact of RDP on platform demands (¢ =1)

If valuation is high, then introducing RDP decreases the demand for Incumbent to the benefit of
Entrant. In high valuation setting, platforms compete over Incumbent’s Stage 1 (prior) customers,
even if Entrant does not have access to their Stage 1 data. Enforcing RDP provides a boost to the
utility that customers get from Entrant, therefore improving its demand.

If valuation is moderate and porting is compatible, interestingly, introducing RDP increases the
demand for Incumbent at the expense of Entrant’s demand. The reason for this is that if valuation

is moderate, while at equilibrium for the case without RDP, Incumbent’s demand shrinks compared
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Switching Customers.

04+

(a) Compatible porting (a; = 1.5, ag =1.2) (b) Incompatible porting (a; = 1.1, ap = 1.05)
Figure 10  Impact of RDP on customer switching (¢t =1)

to Stage 1, in the case with RDP, platforms divide the market at Incumbent’s Stage 1 demand.
In this case, if RDP is enforced, due to the reduced price for Incumbent, it is more profitable for
Entrant to increase its price (as we see in Lemma 2) and focus on the customers that did not
use Incumbent in Stage 1, rather than to compete with Incumbent over its prior customers. In
this case, RDP forces firms to switch to limit pricing (Case 2). This change of strategy brings
in an interesting effect where if RDP is enforced, it reduces the entrant’s demand to the benefit
of Incumbent platform’s demand. However, if valuation is moderate and porting is incompatible,
then the impact of RDP is similar to the case of high valuation, and it increases the demand for
Entrant. When porting is incompatible, Incumbent does not need to initiate a price war. This is
somewhat counterintuitive where enforcing RDP in moderate valuation setting helps the entrant
platform only if it has poor data leverage ability, due to the reduction in price competition in this
case.

If valuation is low (while the market is covered), then in both cases with and without RDP,
platforms divide the market at Incumbent’s Stage 1 demand, and therefore enforcing RDP has no
impact. Low valuation implies that Incumbent is really good at leveraging data, which creates a
big gap in the utility functions of customers that did and did not use Incumbent in Stage 1. It is

therefore not reasonable for the two platforms to compete over Incumbent’s prior customers.

LEMMA 2 (Price). Enforcing RDP in Stage 2:

(a) Increases Incumbent’s price if valuation is high or if valuation is moderate and porting is incom-



Hidaji.: Data Portability and Platform Competition

29

patible; and decreases it if valuation is moderate and porting is compatible or if valuation is low.
(b) Increases Entrant’s price if valuation is high or if valuation is moderate and porting is com-
patible; decreases it if valuation is moderate and porting is incompatible; and does not change it if

valuation is low.

Proof: Comparing the Case 1 and Case 2 prices for No-RDP (7), (8) to RDP (17), (18) it can
be seen that (a) Incumbent’s RDP price is higher than its No-RDP price if Lt < v < 2t (where
K <L) or Kt <v <2t (where L < K); is lower if K < L and Kt <wv < Lt; is higher if Lt <v < Kt
and L < K; and is lower if t <v < Kt (where K < L) or t <wv < Lt (where L < K). (b) Entrant’s
RDP price is higher than its No-RDP price if Lt < v <2t (where K < L) or Kt <v <2t (where
L < K); is higher if K < L and Kt <v < Lt; is lower if Lt <v < Kt and L < K; and is unchanged
ift<v <Kt (where K <L)ort<v<Lt (where L<K). Q.E.D.

Figure 11 provides the impact of RDP on demands for different valuations.

Price Price

----- Incumbent No-RDP
..... Entrant No-RDP
Incumbent RDP
Entrant RDP

(a) Compatible porting (a; = 1.5, ag =1.2) (b) Incompatible porting (a; =1.1, ag = 1.05)
Figure 11 Impact of RDP on platform prices (t =1, w=2)

In a market with high valuation, if RDP is enforced, Entrant is able to gain some of the market
share from Incumbent due to the added utility from their prior data. In this case, it is profitable
for Incumbent to specialize and focus on customers closer to it (y close to zero), while increasing
the price. Entrant too can increase its price because of the additional utility it can provide due to
prior data. This added price for Entrant is spread over all of its customers, whether or not they

have prior data.
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If valuation is moderate and porting is compatible, if RDP is enforced, Incumbent reduces its
price and competes with Entrant to maintain its Stage 1 demand. This is because if valuation is
moderate compared to the data leverage coefficient, Incumbent can better utilize the gathered data
compared to the case where valuation is high. However, if valuation is moderate and porting is
incompatible, then Incumbent is able to increase its price without being worried about competition
from Entrant, and Entrant reduces its price.

If valuation is low, then Incumbent initiates a price war to divide the demand to its Stage 1 level
for Incumbent. In this case, Incumbent is good at leveraging the data, and this creates a natural

dividing point for market share and competition, which is not impacted by RDP.

LEMMA 3 (Profit). Enforcing RDP in Stage 2:
(a) Decreases Incumbent’s profit.
(b) Increases Entrant’s profit if valuation is high or if valuation is moderate and porting is incom-
patible; decreases it if valuation is moderate and porting is compatible; and does not change it if

valuation s low.

Proof: Comparing the Case 1 and Case 2 profits for No-RDP (12), (13) to RDP (23), (24) it can
be seen that (a) Incumbent’s RDP profit is always lower than its No-RDP profit. (b) Entrant’s
RDP profit is higher than its No-RDP profit if Lt <v <2t (where K < L) or Kt < v <2t (where
L < K);is lower if K < L and Kt <wv < Lt; is higher if Lt <v < Kt and L < K; and is unchanged
if t <v <Kt (where K <L) or t<v <Lt (where L< K). Q.E.D.

Figure 12 provides the impact of RDP on profits for different valuations.

This implies that if valuation is high compared to data leverage coefficients, then it is beneficial
for Entrant if RDP is implemented. In this case, Entrant’s price and demand both increase. While
Incumbent increases its price, its effect on profit is smaller than the reduced demand, and therefore,
Incumbent’s profit decreases.

Interestingly, if valuation is moderate and porting is compatible, then RDP negatively impacts

both platforms. For Entrant, this is due to the demand loss, and for Incumbent this is due to
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----- Incumbent No-RDP
..... Entrant No-RDP
Incumbent RDP
Entrant RDP

(a) Compatible porting (a; =1.5, ap =1.2) (b) Incompatible porting (o; =1.1, ap =1.05)
Figure 12 Impact of RDP on platform profits (t =1, w=2)

reduced price. In such a scenario, RDP is bad for both platforms. However, if valuation is moderate
and porting is incompatible, RDP negatively impacts Incumbent, but positively impacts Entrant.
For Incumbent, this is due to the reduced demand, which has a bigger impact than the increased
price. For Entrant, while the price is lower, additional demand more than compensates and profit
increases.

If valuation is low, then the Entrant’s profit does not change with RDP, as both price and
demand are unchanged. However, RDP forces Incumbent to reduce its price due to Entrant’s added
utility to customers, which reduces its profit.

While our model does not consider entry conditions, we can provide insights on the impact of
RDP on Entrant and competition. Table 2 summarizes the effect of RDP on demands, prices,
and profits in Lemmas 1, 2, and 3. If valuation is high, or if valuation is moderate and porting is
incompatible, then RDP can help increase the demand and profit for Entrant. However, if valuation
is moderate and porting is compatible, or if valuation is low, then enforcing RDP results in similar
or lower demand and profits for Entrant. This implies that if the goal is to ease competition,
regulators should implement RDP only if valuation is high, or the entrant platform’s data leverage
is poor (incompatible porting). If valuation is high and porting is compatible, enforcing RDP forces
Incumbent to reduce its prices and make it harder for Entrant to compete.

Figures 13 and 14 provide the impact of RDP on platforms for two scenarios, one with compatible

porting (K < L) and one with incompatible porting (L < K). It can be seen that as the platforms’
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Table 2 Impact of RDP on demand, prices, and profits

Compatible (K <L) || Lt<v<2t | Kt<v<Lt - t<v< Kt
Incompatible (L< K) || Kt <v <2t - Li<v<Kt|t<v<Lt
No-RDP Equilibrium Case 1 Case 1 Case 2 Case 2
RDP Equilibrium Case 1 Case 2 Case 1 Case 2
Incumbent — + — 0
Demand Entrant + — + 0
Switching Customers + — + 0
Incumbent + — + -
Price
Entrant + + — 0
Incumbent — — — —
Profit
Entrant + — + 0

data leverage abilities increase, the regions of valuation where enforcing RDP is beneficial to
competition, shrinks.

Next, we analyze the impact of RDP on the amount of data generated and customer surplus.

LEMMA 4 (Total Customer Data and Surplus). Enforcing RDP in Stage 2:
(a) Increases total customer-generated data if valuation is high, or if valuation is moderate and
porting is compatible; decreases it if valuation is moderate and porting is incompatible; and does
not change it if valuation is low.
(b) Increases customer surplus if valuation is moderate and porting is compatible, or if valuation
is low; and decreases it if valuation is moderate and porting is incompatible. If valuation is high,

customer surplus may increase or decrease.

Proof: (a) Comparing the Case 1 and Case 2 customer generated data for No-RDP (14) to RDP
(25), it can be seen that the RDP data generated is higher than that of No-RDP if Lt < v <2t

(where K < L) or Kt <v <2t (where L < K); is higher if K < L and Kt <v < Lt; is lower if
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Figure 13 Impact of RDP on competition with respect to Incumbent’s data leverage coefficient and valuation
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Figure 14 Impact of RDP on competition with respect to Entrant’s data leverage coefficient and valuation (t =1,

oy = 1.5).



Hidaji.: Data Portability and Platform Competition

34

Lt <v < Kt and L < K; and is unchanged if t < v < Kt (where K < L) or t < v < Lt (where
L < K). (b) Comparing the Case 1 and Case 2 customer surpluses for No-RDP (15) to RDP (26),
it can be seen that the customer surplus for RDP may be higher or lower than that of No-RDP if
Lt <v <2t (where K <L) or Kt <v <2t (where L < K); is higher if K < L and Kt <v < Lt; is
lower if Lt <v < Kt and L < K; and is higher if { <v < Kt (where K < L) or t <v < Lt (where
L<K). QED.

Table 3 provides the summary of Lemma 4.

Table 3 Impact of RDP on customers
Compatible (K < L) It<v<2t | Kt<v<Lt - t<v< Kt
Incompatible (L < K) || Kt<v <2t - Lt<v<Kt|t<ov<Lt
No-RDP Equilibrium Case 1 Case 1 Case 2 Case 2
RDP Equilibrium Case 1 Case 2 Case 1 Case 2
Total Data + + - 0
Total Customer Surplus +/— + — +

Figure 15 and 16 provide the impact of RDP on customer-generated data and customer surplus

for different valuations.

----- No-RD
—— RDP

(a) Compatible porting (a; = 1.5, ag =1.2) (b) Incompatible porting (a; =1.1, ag =1.05)

Figure 15 Impact of RDP on customer-generated data (t =1, w=2)



Hidaji.: Data Portability and Platform Competition

35

----- No-RDP
—— RDP

(a) Compatible porting (ay =1.5, ag =1.2) (b) Incompatible porting (a; = 1.1, ag = 1.05)
Figure 16  Impact of RDP on customer surplus (t =1, w=2)

RDP increases the amount of data generated in high valuation, and moderate valuation with
compatible porting. This is intuitive, because in our setting where the market is covered, introduc-
tion of RDP serves to improve the amount of data generated through the data leverage coefficient.
However, if valuation is moderate and porting is incompatible, then due to the reduction of Incum-
bent’ demand, which is not compensated by Entrant due to its low data leverage ability; the total
customer-generated data (and customers usage of the platforms) will be reduced.

Total customer surplus in our model captures the impact of prices and data disclosure. The more
customers use the platforms and generate data, the more utility they enjoy. In some scenarios,
enforcing RDP increases customer surplus, due to the increased utility that customers get from the
addition data disclosure, which has a more powerful effect than increased prices. If valuation is high,
then enforcing RDP may increase (at higher valuations) or decrease (at lower valuations) customer
surplus due to increase in the intensity of use and data generated by customers, which countered by
increased prices. If valuation is moderate and porting is compatible, then not only customers enjoy
higher intensity of use and higher data generated, but also lower prices for Incumbent. However,
if valuation is moderate and porting is incompatible, the intensity of use and data generation is
reduced, and the effect of this on surplus is larger than reduction of prices for Entrant. If valuation
is small, then enforcing RDP increases surplus due to the decreased price of Incumbent, while the
demands and customer-generated data remain the same. These findings are important to regulators

with the goal of improving customer surplus. This implies that not only enforcing RDP may not be
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the best strategy to foster competition, but it may also be bad for customers in certain situations

with high and moderate customer valuation.

6. Conclusion and Future Work

Online platforms have been able to leverage the customer-generated data to provide services that
are customized to customers’ needs. It may be difficult for new entrants to provide equivalent
services without access to customer data. The lack of access to customer data acts as a barrier to
entry for new entrants. The RDP has been proposed as a solution to this problem, which forces
platforms to allow customers to download their data and be able to port it to other platforms. In
this paper, we study the impact of RDP on platform demand, pricing, and profits, as well as on
customer-generated data and customer surplus. We find that enforcing RDP in some scenarios eases
competition by improving the demand and profit for the entrant platform. However, if customer
valuation is not high compared to the effectiveness of platforms in leveraging the data and the
entrant is competent in leveraging the data, it may in fact be detrimental to competition. In such
cases, the Incumbent reduces its price if RDP is enforced, which makes it harder for the entrant
platform to compete. This reduces the demand and profit for the entrant compared to the case
without RDP. Moreover, if the entrant platform’s ability to leverage the data is poor, enforcing
RDP may reduce the customer’s total usage of the platforms and total customer surplus. These
findings have important implications for regulators such as the EU, which seems to assume that
data portability is always beneficial for competition and/or customers. Our work shows that this
is not always the case.

We provide some interesting insights in this paper from our basic stylized economic model. How-
ever, we believe there is much left to be done. We recognize several avenues for extending the
current analysis to better understand the impact of policies such as RDP on platforms and com-
petition. First, our model assumes that the market is covered in Stage 2. While this provides a
basic model, relaxing this assumption can provide more general insights. Without market coverage

assumption, it is possible to study conditions for market entry, which are crucial for improving
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regulatory decisions. Moreover, it allows for the more interesting and discontinuous demand struc-
tures, e.g. in Case 4 with RDP, which are not feasible when market is covered. We are working
on this as an extension. Second, online platforms often enjoy demand-side externalities, which we
ignore in our basic model. While our basic model without externalities provides a lower bound
for the utility of the Incumbent, including externalities provides more interesting and discontin-
uous demand structures which may drive more complex pricing strategies by the platforms. We
are working on this as an extension. Third, we consider myopic incumbent platform. It would be
interesting to see how the platform pricing and customer data leverage change if platforms are
strategic.

Fourth, we consider the case where platforms cannot price-discriminate between customers with
and without data, and data porting to be free. Costly porting, whether administered by the plat-
forms or a data broker, may provide interesting insights. In our model where prices are the same
for all customers of a given platform, some customers may end up paying less or more due to
the competition between platforms over a different type of customers. If price discrimination is
possible, platforms may opt for more nuanced strategies to compete.

Finally, other than pricing decisions, platforms often decide on how to leverage the customer data
to provide them with better service, which may be even more important than pricing decisions,
as many such platforms are free to use. Platforms decide on how much effort they want to put
into using and leveraging customer data. Including data leverage coeflicients as decision variables
in analysis would provide deeper insights into how platforms can create strategies around tech-
nologies such as customer analytics, recommendation systems, and automated agents. Moreover,
it would be interesting to study the gathered data and the requirements of platforms on personal
information disclosure, and how that impacts the profit of the platforms, for example in the case of
targeted advertising revenue. Another interesting aspect to this problem is where platforms do not
require each customer’s data to create customized services, but rather they can use aggregated data

from other customers for this purpose (externalities in the data). Such analyses have important
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implications for privacy. In our model, we abstract the customer privacy concerns and include it
in their optimal level of data disclosure. It would be interesting to see what the effect of privacy

would be if it is considered explicitly.
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