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Abstract 

We examine how requiring platforms to give rivals resources, such as data, 

affects innovation. There are two firms, one if which is the first to provide 

the first of two technologies. A second firm adopts the same technology and 

then both firms are given an opportunity to adopt a second, more valuable 

technology. The firms do not charge the platform users but do charge 

entities that value access to the users, perhaps for advertising or to sell 

products. The value of that access depends on how much knowledge that 

each platform has accumulated, either from serving users or receiving data 

from another firm. Users’ willingness to adopt a service follows s-shaped 

curves that limit the quantities that firms are able to sell. We find that 

without a data sharing requirement, the second firm adopts the new 

technology first because it gives up less profit as users migrate from the 

first technology to the second. Data sharing dampens that incentive and can 

slow introduction of the new technology. We examine whether it is feasible 

for regulators to establish a price for data that incentivizes optimal sharing 

and conclude that the information requirements make finding an efficient 

price unlikely. 
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Competition regulators and industry regulators have long been interested in 

issues raised when one firm possesses and uses a resource that would benefit rivals 

if they had access to that resource. US courts developed what has become known 

as the essential facilities doctrine under which a monopolist, or at least a firm facing 

weak competition, can be compelled to allow rivals to use a facility deemed 

essential for effectively competing with the asset holder. This issue played a central 

role in the breakup of AT&T in 1984. (Pitofsky, Patterson, and Hooks 2002) 

Baumol (1983) addressed this issue in the case of railroads seeking to use each 

other’s tracks and developed a mechanism called the parity principle for pricing 

rivals’ access to rails. 

Viewing knowledge about online users as an essential resource is growing in 

acceptance as countries raise competition concerns for companies known as Big 

Tech, namely Alphabet, Amazon, Apple, Meta, and Microsoft. For example, in 

announcing the results of its study of Big Tech in 2020, the UK’s Competition and 

Markets Authority (CMA) concluded that rivals are unable to compete with Google 

(now Alphabet) and Facebook (now Meta) because of their network effects and 

because, according to CMA’s press release, “Each has unmatchable access to user 

data, allowing them to target advertisements to individual consumers and tailor the 

services they provide.” (Competition and Markets Authority 2020) The CMA 

proposed requiring “Google to open up its click and query data to rival search 

engines to allow them to improve their algorithms so they can properly compete,” 

and “Facebook to increase its interoperability with competing social media 

platforms.” 

We examine the implications of requiring leading information technology 

companies to share with rivals’ valuable knowledge-resources that firms have 

developed. More specifically, we examine situations where a firm adopts a new 

platform technology and receives revenue based the knowledge it gains as users use 

the platform. Later a second firm enters the market in competition with the first. 
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We contrast scenarios in which the first firm is or is not required by a government 

regulator to provide some portion of this knowledge resource to its rival. We 

develop pricing provisions that incentivize the initial firm to voluntarily do what 

the government would require. We then consider the impacts of the introduction of 

a new technology and contrast the firms’ incentives to innovate.  

Our model makes explicit use of technology adoption following s-shaped curves. 

S-shaped curves have a long history in population and economic studies. 

Kucharavy and De Guio (2011) provide a useful history. They trace the use of the 

curves to the 1800s and describe more modern uses as including equations for 

understanding competition in biology, ecology, and technologies. The competition 

may take many forms including competition between members of a species for 

resources and several forms of competition between species, including pure 

competition (lose-lose), predator-prey (win-loss), and symbiosis (win-win).  

The s-shaped curve emerges from a bell-shaped curve for growth rate, where the 

growth rate is at first low, then accelerates, and then slows after reaching a peak. 

The bell-shaped curve considers the rate of growth at a particular point in time to 

be affected by the growth that has already occurred and the amount of growth that 

remains to be accomplished. Applications for technology adoption forecasting 

emerged in the 1960s, and included studies of particle accelerators, aircrafts, 

microelectronics, and transportation systems. Rogers (2003) identifies situations 

where innovation diffusion followed s-curves. 

For our analysis, we begin with an initial technology We assume that the number 

of users that gain knowledge about the technology and become willing to adopt it 

follows an exogenously determined s-shaped curve that effectively flattens once 

nearly all potential users are acquainted with the service. The curve provides an 

upper bound on the number of users that firms can attract to their platforms. Users 

are uniform in their valuation of platform services offered using the initial 

technology, and firms offer the service without a monetary charge.  
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The first firm has a monopoly for the platform service until the second firm 

enters. The timing of the second firm’s entry is exogenously determined. User 

awareness and willingness to adopt the second firm’s service also follows an s-

shaped curve that lies below the initial curve because user learning takes time, but 

its user growth is more rapid than for the initial curve, causing the curves to be 

nearly identical when the curves effectively flatten. The first firm has a monopoly 

for the users that are willing to adopt its service, but not yet the second firm’s 

service, and the firms compete in quantities for the users that are aware of both. 

Firms receive money from customers that are willing to pay for access to the 

users. The platforms are homogeneous from the customers’ perspectives, except for 

knowledge that each platform is able to bring to bear in helping the customers 

benefit from reaching the users. More specifically, the more users a platform has 

served historically, the more customers are willing to pay to access users on that 

platform. This results in the first firm having an advantage over the second firm 

with respect to the prices it can charge to customers, as long as the first firm’s 

knowledge remains greater than that of the second firm. 

A second, more valuable technology becomes available sometime during the 

duopoly period of the first technology. The timing is exogenously determined, but 

firms choose when to adopt the second technology. Firms are allowed to offer both 

old and new technologies at the same time, but customers migrate from the first to 

the second because they value the second more than the first. Their migration also 

follows an s-shaped curve. The number of users dropping the first technology for 

the second affects both firms in proportion to the number of users they have for the 

first technology. This loss in users affects the profits of the first firm more than the 

profits of the second, so the first firm is more reluctant than the second to adopt the 

new technology. Data sharing between the two firms reduces this difference in 

incentives to adopt the new technology by both reducing the second firm’s 
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incentive and increasing the first firm’s incentive. Thus a data sharing requirement 

decreases the second firm’s incentive to innovate. 

The rest of this paper proceeds as follows. The next section describes the model. 

The following section describes results. The last section is our conclusion. 

 

I. The Model 

There are 𝑡 = [1, 𝑡𝐵] production periods in which two platform providers, 1 and 

2, each seeks to maximize the present value of individual profits by making entry 

decisions, choosing numbers of platform users, and receiving revenue by selling 

access to those users to third parties. Situations could include social media 

platforms, news sites, and gaming platforms. There is an initial platform technology 𝐴 and later a second platform technology 𝐵 becomes available. Platform users and 

those buying access users prefer service from 𝐵 to that from 𝐴, all other things 

being equal. Hereafter, we refer to the buyers of access as customers and we refer 

to services from technologies 𝐴 and 𝐵 by their letters. We use subgame perfect 

Nash equilibria as our solution concept. 

Users become aware of and are willing to adopt a zero-priced platform service 

following exogenously determined bell-shaped distributions 𝑓𝐴,𝑡 ≡ 𝑒2𝑡+𝑡𝐴𝛽𝐴
𝛽𝐴∙(𝑒 𝑡𝐴2∙𝛽𝐴+𝑒 𝑡𝛽𝐴)2 

and 𝑓𝐵,𝑡 = 𝑒(2𝑡−𝑡𝐵−𝑡𝐵2∙𝛽𝐵  )
𝛽𝐵∙(𝑒𝑡𝐵−𝑡𝐵2∙𝛽𝐵 +𝑒𝑡−𝑡𝐵𝛽𝐵 )2, which gives an s-shaped willing-to-adopt curves 

𝐹𝐴,𝑡 = 𝑒2𝑡−𝑡𝐴2𝛽𝐴
1+𝑒2𝑡−𝑡𝐴2𝛽𝐴  and 𝐹𝐵,𝑡 = 𝑒(2𝑡−𝑡𝐵−𝑡𝐵2∙𝛽𝐵  )

1+𝑒(2𝑡−𝑡𝐵−𝑡𝐵2∙𝛽𝐵 ), where 𝑡𝐵 > 𝑡𝐴 > 1 are the ends of the 
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adoption periods (the periods where each s-curve effectively flattens) for 𝐵 and 𝐴 

respectively, 𝑡𝐵 > 1 is the time period when the 𝐵 technology first becomes 

available, 𝛽𝐴 = 𝑡𝐴8 , and 𝛽𝐵 = 𝑡𝐵−𝑡𝐵8 . Each user that receives service receives utility 𝑢𝐵 > 𝑢𝐴 > 0 from the respective services, with reservation prices normalized to 

zero. Because each platform offers a zero price to users, all users 𝐹𝐴,𝑡 and 𝐹𝐵,𝑡 are 

willing to use the respective service at time 𝑡. 

Firm 1 provides 𝐴 at 𝑡 = 1 and firm 2 makes an exogenously determined decision 

to provide 𝐴 at 𝑡𝐴,𝑒 > 1. Seeking to maximize individual profits, firm 𝑖𝜖{1,2} 

decides to offer 𝐵 when the technology becomes available (we assume parameters 

that make this so) and firm 𝑗𝜖{1,2}, 𝑗 ≠ 𝑖, decides to enter at 𝑡𝐵,𝑒. (Equations 5 and 

6 below provide greater detail.) To analyze how data sharing affects innovation 

choices, we assume 𝑡𝐵 > 𝑡𝐵,𝑒 > 𝑡𝐵 > 𝑡𝐴,𝑒 > 1. Decisions to offer a service are 

irreversible and firms can offer both 𝐴 and 𝐵 at the same time, such as Meta offering 

both Facebook and Instagram services. In concept, this does not preclude users 

from multihoming because each firm’s output could be understood to represent time 

and attention, but we do not formally model that. 

Each firm receives revenue based on selling access to its users, the inverse 

demands for which are given by  

𝑝1,𝐴,𝑡 ≡ 𝑉𝐴 + 𝑣𝐴 ∑ 𝑞1,𝐴,𝑡𝑡−1
�̂�=1 − 𝜇 ∙ (𝑞1,𝐴,𝑡 + 𝑞2,𝐴,𝑡) (1) 

𝑝2,𝐴,𝑡 ≡ 𝑉𝐴 + 𝑣𝐴 ∑ 𝑞2,𝐴,𝑡𝑡−1
�̂�=𝑡𝐴,𝑒 − 𝜇 ∙ (𝑞1,𝐴,𝑡 + 𝑞2,𝐴,𝑡) (2) 

𝑝𝑖,𝐵,𝑡 ≡ 𝑉𝐵 + 𝑣𝐵 ∑ 𝑞𝑖,𝐵,𝑡𝑡−1
�̂�=𝑡𝐵 − 𝜇 ∙ (𝑞1,𝐵,𝑡 + 𝑞2,𝐵,𝑡) (3) 

𝑝𝑗,𝐵,𝑡 ≡ 𝑉𝐵 + 𝑣𝐵 ∑ 𝑞𝑗,𝐵,𝑡𝑡−1
�̂�=𝑡𝐵,𝑒 − 𝜇 ∙ (𝑞1,𝐵,𝑡 + 𝑞2,𝐵,𝑡) (4) 
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where 𝜇 > 0, 𝑉𝐵 > 𝑉𝐴 > 0, and 𝑣𝐵 > 𝑣𝐴 > 0. 𝑣𝐴 and 𝑣𝐵 represent the marginal 

value of knowledge gained from serving customers since the firm began offering 

the product and −𝜇 represents the downward slope of each inverse demand curve. 𝑞𝑖,𝐴,𝑡 ≥ 0 is the total amount of attention that adopting users provide on 𝑖’s 

platform. We assume that each user provides a fixed amount of attention 𝛼 > 0 on 

a platform in each period, so 𝑞1,𝐴,𝑡 + 𝑞2,𝐴,𝑡 ≤ 𝛼 ∙ 𝐹𝐴,𝑡 and 𝑞1,𝐵,𝑡 + 𝑞2,𝐵,𝑡 ≤ 𝛼 ∙ 𝐹𝐵,𝑡. 

For simplicity, we normalize 𝛼 to one. 

Each firm independently chooses its output in each period, but their choices are 

constrained by the number of users that are willing to adopt. Users become aware 

of second firms (2 and 𝑗) following an s-shaped curves 𝐹𝐴𝑒,𝑡 = 𝑒2𝑡−𝑡𝐴−𝑡𝐴2𝛽𝐴,𝑒
1+𝑒2𝑡−𝑡𝐴−𝑡𝐴2𝛽𝐴,𝑒  and 

𝐹𝐵𝑒,𝑡 = 𝑒(2𝑡−𝑡𝐵−𝑡𝐵2∙𝛽𝐵,𝑒  )
1+𝑒(2𝑡−𝑡𝐵−𝑡𝐵2∙𝛽𝐵,𝑒 ), where 𝛽𝐴,𝑒 = 𝑡𝐴−𝑡𝐴8  and 𝛽𝐵,𝑒 = 𝑡𝐵−𝑡𝐵,𝑒−18 . There are two 

implications of these formulations. One is that 𝐹𝐴,𝑡 > 𝐹𝐴𝑒,𝑡 and 𝐹𝐵,𝑡 > 𝐹𝐵𝑒,𝑡 ∀𝑡, 

implying that firm 1 has a monopoly for 𝐹𝐴,𝑡 − 𝐹𝐴𝑒,𝑡 users, and firm 𝑖 has a 

monopoly for 𝐹𝐵,𝑡 − 𝐹𝐵𝑒,𝑡. Also, curves 𝐹𝐴𝑒,𝑡 and 𝐹𝐴,𝑡 flatten at about the same time, 

as do curves 𝐹𝐵𝑒,𝑡 and 𝐹𝐵,𝑡, implying that the willingness-to-adopt curves for the 

entrants are steeper than those for the respective services. 

We assume that if firms’ profit maximizing output choices would exceed the 

numbers of available users, then the users in 𝐹𝐴,𝑡 − 𝐹𝐴𝑒,𝑡 choose 1 (conversely, 𝐹𝐵,𝑡 − 𝐹𝐵𝑒,𝑡 choose 𝑖) and that the users in 𝐹𝐴𝑒,𝑡 (conversely, 𝐹𝐵𝑒,𝑡) randomly 

choose their supplier by the amount of supplier overlap. In such a situation, 𝑞1,𝐴,𝑡∗ = 𝑞1,𝐴,𝑡 − 𝑞1,𝐴,𝑡+𝑞2,𝐴,𝑡−𝐹𝐴,𝑡2  and 𝑞2,𝐴,𝑡∗ = 𝑞2,𝐴,𝑡 − 𝑞1,𝐴,𝑡+𝑞2,𝐴,𝑡−𝐹𝐴,𝑡2 , where 𝑞1,𝐴,𝑡 

and 𝑞2,𝐴,𝑡 and firm’s 1’s and 2’s preferred outputs respectively and 𝑞1,𝐴,𝑡 + 𝑞2,𝐴,𝑡 >𝐹𝐴,𝑡. For example, if each firm wants more than half of the users that are willing to 



 

 8 

adopt both services, then 𝑞1,𝐴,𝑡∗ = 𝐹𝐴,𝑡 − 𝐹𝐴𝑒,𝑡2  and 𝑞2,𝐴,𝑡∗ = 𝐹𝐴𝑒,𝑡2 . Likewise, users in 𝐹𝐵𝑒,𝑡 randomly choose their supplier by the amount of supplier overlap, i.e., 𝑞𝑖,𝐵,𝑡∗ = 𝑞𝑖,𝐵,𝑡 − 𝑞1,𝐵,𝑡+𝑞2,𝐵,𝑡−𝐹𝐵,𝑡2  and 𝑞𝑗,𝐵,𝑡∗ = 𝑞𝑗,𝐵,𝑡 − 𝑞1,𝐵,𝑡+𝑞2,𝐵,𝑡−𝐹𝐵,𝑡2 , where 𝑞1,𝐵,𝑡 

and 𝑞2,𝐵,𝑡 and firm’s 1’s and 2’s preferred outputs respectively and 𝑞1,𝐵,𝑡 + 𝑞2,𝐵,𝑡 >𝐹𝐵,𝑡. 

Firm 𝑖 adopts 𝐵 at 𝑡 = 𝑡𝐵 if ∀ 𝑥 > 0, 

∑ 𝛿𝑡 ∙ (𝜋𝑖,𝐵,𝑡 + 𝜋𝑖,𝐴,𝑡|𝑞𝑖,𝐵,𝑡>0 − 𝜋𝑖,𝐴,𝑡|𝑞𝑖,𝐵,𝑡=0)𝑡𝐵
𝑡=𝑡𝐵> ∑ 𝛿𝑡 ∙ (𝜋𝑖,𝐵,𝑡 + 𝜋𝑖,𝐴,𝑡|𝑞𝑖,𝐵,𝑡>0 − 𝜋𝑖,𝐴,𝑡|𝑞𝑖,𝐵,𝑡=0)𝑡𝐵
𝑡=𝑡𝐵+𝑥  

(5) 

 

and 𝑗 adopts 𝐵 at 𝑡 = 𝑡𝐵,𝑒 if ∀ �̂�𝜖{𝑡𝐵, 𝑡𝐵 + 1, 𝑡𝐵 + 2, … , 𝑡𝐵}  

∑ 𝛿𝑡 ∙ (𝜋𝑗,𝐵,𝑡 + 𝜋𝑗,𝐴,𝑡|𝑞𝑗,𝐵,𝑡>0 − 𝜋𝑗,𝐴,𝑡|𝑞𝑗,𝐵,𝑡=0)𝑡𝐵
𝑡=𝑡𝐵,𝑒≥ ∑ 𝛿𝑡 ∙ (𝜋𝑗,𝐵,𝑡 + 𝜋𝑗,𝐴,𝑡|𝑞𝑗,𝐵,𝑡>0 − 𝜋𝑖,𝐴,𝑡|𝑞𝑗,𝐵,𝑡=0)𝑡𝐵

𝑡=�̂�  

(6) 

 

We are now ready for our initial finding.  

LEMMA 1. The first firm to adopt the new technology is the second firm that 

adopted the old technology. 

Neither firm has an advantage for providing 𝐵, so the order of entry depends on 

which firm gives up the most profits from 𝐴 when providing 𝐵. The profit per 𝐴 

user for each firm is equal to its price shown in (1) and (2). The elements of (1) and 

(2) are the same except 
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𝑣𝐴 ∑ 𝑞1,𝐴,�̂�𝑡−1
�̂�=1 > 𝑣𝐴 ∑ 𝑞2,𝐴,�̂�𝑡−1

�̂�=𝑡𝐴,𝑒  

 

(7) 

which means that 1’s price is higher than 2’s, so 2 adopts 𝐵 first. 

This order of adoption is not a general finding because it depends in part on our 

assumption that there are no synergies between providing 𝐴 and 𝐵. For example, if 

there were production economies between 𝐴 and 𝐵, then firm 1 might have lower 

incremental costs than 2 for providing 𝐵, increasing 1’s propensity for innovation. 

It might also be that the knowledge gains in 𝐴 benefit customers in 𝐵, which would 

give 1 a higher 𝐵 price than 2, all other things being equal. 

We can now express the firms’ objective functions. Firm 1’s is 

max𝑞1,𝐴,𝑡,𝑞1,𝐵,𝑡,𝑡𝐵,𝑒 ∑ 𝛿𝑡 ∙ (𝜋1,𝐵,𝑡 + 𝜋𝑖,𝐴,𝑡)𝑡𝐵
𝑡=1 ≡ ∑ 𝛿𝑡 ∙ (𝑝1,𝐵,𝑡 ∙ 𝑞1,𝐵,𝑡 + 𝑝1,𝐴,𝑡 ∙ 𝑞1,𝐴,𝑡)𝑡𝐵

𝑡=1  (8) 

 

and 2’s problem is  

max𝑞2,𝐴,𝑡,𝑞2,𝐵,𝑡,𝑡𝐵 ∑ 𝛿𝑡 ∙ (𝜋2,𝐵,𝑡 + 𝜋2,𝐴,𝑡)𝑡𝐵
𝑡=1 ≡ ∑ 𝛿𝑡 ∙ (𝑝2,𝐵,𝑡 ∙ 𝑞2,𝐵,𝑡 + 𝑝2,𝐴,𝑡 ∙ 𝑞2,𝐴,𝑡)𝑡𝐵

𝑡=1  (9) 

 

subject to 𝑞1,𝐵,𝑡 + 𝑞2,𝐵,𝑡 ≤ 𝐹𝐵,𝑡 and 𝑞1,𝐴,𝑡 + 𝑞2,𝐴,𝑡 ≤ 𝐹𝐴,𝑡 − 𝑞1,𝐵,𝑡 + 𝑞2,𝐵,𝑡.  

 

II. Analysis 

We begin by examining the value of information. The information that firms 

gather drives platform value for customers, which in turn affects platforms’ output 

choices. More specifically, each firm’s output choice in each period is greater than 

it would be absent gathered information because the information it has gathered in 

the past and because of the value that this period’s production creates for future 
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periods. To illustrate, consider solutions to (8) and (9) with and without 

information. Solutions where 𝑣𝐴 = 𝑣𝐵 = 0 would be 𝑞1,𝐴,𝑡|𝑣𝐴=𝑣𝐵=0∗ = 𝑉𝐴2𝜇 and 𝑞2,𝐵,𝑡|𝑣𝐴=𝑣𝐵=0∗ = 𝑉𝐵2𝜇 in the monopoly cases and 𝑞1,𝐴,𝑡|𝑣𝐴=𝑣𝐵=0∗ = 𝑞2,𝐴,𝑡|𝑣𝐴=𝑣𝐵=0∗ =𝑉𝐴3𝜇 and 𝑞2,𝐵,𝑡|𝑣𝐴=𝑣𝐵=0∗ = 𝑞1,𝐵,𝑡|𝑣𝐴=𝑣𝐵=0∗ = 𝑉𝐵3𝜇 in the duopoly cases, subject to the 

constraints 𝐹𝐴,𝑡 and 𝐹𝐵,𝑡. But with 𝑣𝐴 > 0 and 𝑣𝐵 > 0, 

𝑞1,𝐵,𝑡𝐵∗ + 𝑞2,𝐵,𝑡𝐵∗ = 2𝑉𝐵 + 𝑣𝐵 ∑ 𝑞1,𝐵,�̂�𝑡𝐵−1�̂�=𝑡𝐵,𝑒 + 𝑣𝐵 ∑ 𝑞2,𝐵,�̂�𝑡𝐵−1�̂�=𝑡𝐵3𝜇 ≥ 𝑞2,𝐵,𝑡𝐵|𝑣𝐴=𝑣𝐵=0∗ + 𝑞1,𝐵,𝑡𝐵|𝑣𝐴=𝑣𝐵=0∗
 (10) 

 

in the final period. The higher incremental output 
𝑣𝐵 ∑ 𝑞1,𝐵,�̂�𝑡𝐵−1�̂�=𝑡𝐵,𝑒 +𝑣𝐵 ∑ 𝑞2,𝐵,�̂�𝑡𝐵−1�̂�=𝑡𝐵3𝜇  represents 

the impact that information value has on production. The inequality in (10) is a 

weak inequality if 
2𝑉𝐵3𝜇 ≥ 𝐹𝐵,𝑡. The same holds for every other period. Therefore we 

would expect any policy that increases the amount of information a firm has to 

weakly increase the firm’s output. 

This takes us to our next finding. 

PROPOSITION 1. A regulatory requirement that gifts to firm 2 knowledge related 

to the market for 𝐴: (1) weakly increases firm 2’s output in 𝐴; (2) weakly decreases 

firm 1’s 𝐴 output; and (3) delays 2’s adoption of 𝐵. 

To understand Proposition 1, consider firm 2’s optimal choice for output in 𝐴. 

For convenience, we initially omit the willingness-to-adopt output constraints. 

Solving first order conditions for (8) and (9) for each period gives1  

 

𝑞2,𝐴,𝑡∗ = (𝑉𝐴 + 𝑣𝐴(𝑄2,𝐴,𝑡𝑝𝑎𝑠𝑡 + 𝑄2,𝐴,𝑡𝑓𝑢𝑡𝑢𝑟𝑒)) ∙ (2𝜇 + 𝑣𝐴2𝛿𝑡)(2𝜇 + 𝑣𝐵2𝛿𝑡)2 − 𝜇3 (𝑉𝐴 + 𝑣𝐴(𝑄1,𝐴,𝑡𝑝𝑎𝑠𝑡 + 𝑄1,𝐴,𝑡𝑓𝑢𝑡𝑢𝑟𝑒))(2𝜇 + 𝑣𝐴2𝛿𝑡)2(2𝜇 + 𝑣𝐵2𝛿𝑡)2  

 

 

1
 To conserve on notation, we let 𝑄𝑖,𝐴,𝑡𝑝𝑎𝑠𝑡 = ∑ 𝑞𝑖,𝐴,�̂�𝑡−1�̂�=𝑡𝐴,𝑒 , 𝑄𝑖,𝐴,𝑡𝑓𝑢𝑡𝑢𝑟𝑒 = ∑ 𝛿�̂�𝛿𝑡 ∙ 𝑞𝑖,𝐴,�̂�∗𝑡𝐵�̂�=𝑡+1 , and 𝛿𝑡 = ∑ 𝛿�̂�𝛿𝑡𝑡𝐵�̂�=𝑡+1 . 
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Providing a data supplement 𝑑 > 0 to firm 2 would make 𝑣𝐴(𝑄2,𝐴,𝑡𝑝𝑎𝑠𝑡 + 𝑑 +𝑄2,𝐴,𝑡𝑓𝑢𝑡𝑢𝑟𝑒) > 𝑣𝐴(𝑄2,𝐴,𝑡𝑝𝑎𝑠𝑡 + 𝑄2,𝐴,𝑡𝑓𝑢𝑡𝑢𝑟𝑒), which unambiguously increases 𝑞2,𝐴,𝑡∗. This 

results in more output only if the willingness to adopt constraint does not bind 𝑞2,𝐴,𝑡∗ without the data gift. This confirms part (1). 

The data gift also unambiguously decreases 𝑞1,𝐴,𝑡∗ because the outputs are 

strategic substitutes. Extending the analyses in the previous paragraph, we have  

 

𝑞1,𝐴,𝑡∗ = (𝑉𝐴 + 𝑣𝐴(𝑄1,𝐴,𝑡𝑝𝑎𝑠𝑡 + 𝑄1,𝐴,𝑡𝑓𝑢𝑡𝑢𝑟𝑒)) ∙ (2𝜇 + 𝑣𝐴2𝛿𝑡)(2𝜇 + 𝑣𝐵2𝛿𝑡)2 − 𝜇3 (𝑉𝐴 + 𝑣𝐴(𝑄2,𝐴,𝑡𝑝𝑎𝑠𝑡 + 𝑄2,𝐴,𝑡𝑓𝑢𝑡𝑢𝑟𝑒))(2𝜇 + 𝑣𝐴2𝛿𝑡)2(2𝜇 + 𝑣𝐵2𝛿𝑡)2  

 

and 𝑣𝐴(𝑄2,𝐴,𝑡𝑝𝑎𝑠𝑡 + 𝑑 + 𝑄2,𝐴,𝑡𝑓𝑢𝑡𝑢𝑟𝑒) > 𝑣𝐴(𝑄2,𝐴,𝑡𝑝𝑎𝑠𝑡 + 𝑄2,𝐴,𝑡𝑓𝑢𝑡𝑢𝑟𝑒) unambiguously decreases 

the expression, and results in less output if 𝑞1,𝐴,𝑡∗ with the gift is not constrained by 

the willingness to adopt. This confirms part (2) of Proposition 1. 

Now consider the impact of the gift on (7). The data supplement increases the 

profitability of serving a user with technology 𝐴 and leaves unchanged the 

profitability of B. More precisely, the right-hand side of (7) becomes 𝑣𝐴 ∑ (𝑞2,𝐴,�̂� + 𝑑)𝑡−1�̂�=𝑡𝐴,𝑒 > 𝑣𝐴 ∑ 𝑞2,𝐴,�̂�𝑡−1�̂�=𝑡𝐴,𝑒 , which brings 2 closer to 1’s adoption 

condition. This confirms part (3). 

This takes us to our next conclusion.  

COROLLARY 1. A regulatory requirement that gifts knowledge related to the 

market for 𝐴 to firm 2 decreases firm 1’s incentive to gather data. 

This follows directly from Part (2) of Proposition 1. The data gift lowers firm 1’s 

market 𝐴 output, which is the source of knowledge. This effect is accentuated if the 

gift is a positive function of firm 1’s output. To illustrate, assume 𝑑(𝑞1,𝐴,𝑡) such 

that 
𝜕𝑑(𝑞1,𝐴,𝑡)𝜕𝑞1,𝐴,𝑡 > 0. Then an increase in 1’s output results in an even greater gift of 

data to firm 2, which incentivizes 1 to produce less. 
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We now consider the possibility of firm 1 charging firm 2 for the data. Previous 

work on charging for essential facilities focused on the effects of the rival’s access 

on the first firm’s profits. This resulted in formulations such as the Efficient 

Component Pricing Rule, which sought to keep the initial firm whole so that it was 

financially indifferent to the rise in rivals’ output. Under the assumption that a 

rival’s increase in output led to an equal fall in the incumbent’s output, the rule took 

the form of a simple formula that the amount charged should be equal to the 

marginal cost of the essential facility plus the forgone profits.  

This same logic applies in the situation of data sharing, but the formulation is 

much more complex. We would seek to use (8) to develop a compensation 𝑃 ≡∑ 𝛿𝑡 ∙ (𝜋1,𝐵,𝑡|𝑑=0 + 𝜋𝑖,𝐴,𝑡|𝑑=0)𝑡𝐵𝑡=1 − ∑ 𝛿𝑡 ∙ (𝜋1,𝐵,𝑡|𝑑>0 + 𝜋𝑖,𝐴,𝑡|𝑑>0)𝑡𝐵𝑡=1 . But 𝑑 has 

multiple effects that would be hard to estimate, and these effects depend upon when 

firm 1 learned that it would be required to provide data to 2, the timing of the 

transfer, the formula used to determine the amount of data to be transferred, and the 

value of the data to 2. We assume in our model that the marginal value is 𝑣𝐴, but 

reality could be more complex and uncertain. Even in instances when the timings 

and formulas are known, the effects would be hard to estimate as they would need 

to consider future adoption rates, user willingness to adopt, users’ and customers’ 

willingness to substitute the firms’ services, the effects on when the firms would 

adopt a new technology, and how users and customers would migrate to the new 

technology. In particular we note that if firms are serving the entire market, i.e., 

their outputs are equal to 𝐹𝐴,𝑡 − 𝐹𝐵,𝑡 and 𝐹𝐵,𝑡, then data sharing becomes little more 

than a wealth transfer between firms. 

 



 

 13 

III. Implications and Conclusions 

Our analysis casts doubt on the value of regulators imposing data sharing 

requirements on incumbent firms. It appears unambiguous that the incumbent’s 

rivals would profit from the transfers and thus would make strong arguments in 

regulatory proceedings about the difficulties of providing service without gifts of 

data. But the user and customer benefits of data gifting are unclear because they 

depend upon there being unmet demand and suppress incentives to innovate. 

More research is needed. We omit consideration of situations where there are 

synergies between generations of technologies, where firms are heterogenous, and 

where firms can affect customers’ willingness to adopt. These are important 

considerations. It is likely that a firm collecting data providing 𝐴 can use it to 

provide customers with value in market 𝐵. We omit consideration of situations 

where either firm might have an innate advantage in the new technology. For 

example, firm 1 might have name recognition or technology knowledge that 

advantage it. On the other hand, firm 1 might possess institutional practices that are 

costly to change, giving firm 2 a cost advantage.  
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