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Introduction

• We say that two products and services are interoperable when they can « work 
together »

• This implicitly assumes that some form of complementarity raises total value when products are 
interoperable.

• The concept has always been present in anti-trust—think about essential facility and 
vertical foreclosure—but the term is usually used for software and digital services. 

• The concept of mandated interoperability has taken increasing importance in the debate 
on the regulation of the digital market, as a way to reach a compromise between 
excessively intrusive regulation and laissez-faire.

• “Interoperability is a form of regulation that is less intrusive than many others and is particularly suited 
to digital business models and fast changing digital technology.” Scott Morton et al.
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From compatibility to walled gardens

Larry Page (Google)

"The Internet was made in universities and it was designed to 
interoperate. And as we’ve commercialized it, we’ve added 
more of an island-like approach to it, which I  think is a 
somewhat a shame for users.“

Quoted in Jeon et al. 2022
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DMA definition 

‘Interoperability’ means the ability to exchange
information and mutually use the information which has
been exchanged through interfaces or other solutions,
so that all elements of hardware or software work with
other hardware and software and with users in all the
ways in which they are intended to function
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Illustrations

• Webmail is characterized by full « protocol interoperability » 
• Any user from any webmail service can reach any user on any webmail service
• Based on standards and common protocols

• Open Banking is characterized by « data interoperability »
• Complementary services can access banking data on a continuous basis
• Data interoperability extends data portability to real-time access.

• Slack and Teams, i-message and Android are not interoperable 
• A message on Slack cannot reach a user of Outlook mail
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Active debate for digital market regulation

• Researchers and pro-regulation policymakers put forward the risk of entrenchment and lack of 
contestability of large bottleneck platforms (the “gatekeepers” in the EU)

• In this context, mandated interoperability is viewed as one tool that reduces barriers to entries and incumbency 
advantage, fostering contestability and reducing tipping in services subject to strong network effects.

• “Interoperability in digital platform markets lowers entry barriers by giving new market entrants the ability to join 

the platform and compete; it similarly gives existing competitors the ability to access the platform and grow”. (Scott-

Moron et al, 2021)

• Opponents put forward that competition takes mostly place through innovation and product 
differentiation 

• Standardization may impede innovation and product differentiation in digital activities. 

• See the EU  debate on chargers for smartphone 

• “Conformity is the greatest enemy of progress.” Maria Chaplia (Consumer Choice Center)
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EU endorses the view pro-regulation

• European Council’s Conclusions (meeting of 21-22 
October 2021): 

• ‘the importance of making rapid progress on existing and future 
initiatives, in particular unlocking the value of data in Europe, notably 
through a comprehensive regulatory framework that is conducive to 
innovation and facilitates better data portability, fair access to data 
and ensures interoperability’. 
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Different types of interoperability

Interoperability can take  different forms depending on the products. 

1. Horizontal interoperability: between comparable services at the same level of the 
value chain
• Examples: Text messaging
• This type is essentially related to network effects 

2. System interoperability: between complementary services that are combined to form 
a system
• Example: MS Office 365 vs Google Workplace
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Not covered in the talk

3. Vertical interoperability: between a base service and vertically 
related services that need interoperability to function

• Examples: Apple iOS with payment apps, App store

• This is a particular type of system competition

• This is related to the huge literature on vertical foreclosure (Rey and 
Tirole) and on access regulation (Laffont and Tirole), which are topics 
widely studied in themselves
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This talk

• Some old and new insights on interoperability, competition and 
dominance, from the economic literature 

• Focus on horizontal and system interoperability 

1. Horizontal interoperability
1. Competition
2. Dominance 
3. The limits of interoperability

2. System interoperability
1. Competition
2. Dominance 
3. (Data portability)
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HORIZONTAL INTEROPERABILITY

CRESSE JUFE 11



DMA Article 7 

Obligation for gatekeepers on interoperability of number-independent 
interpersonal communications services

Where a gatekeeper provides number-independent interpersonal
communications services that are listed in the designation decision pursuant
to Article 3(9), it shall make the basic functionalities of its number-
independent interpersonal communications services interoperable with the
number-independent interpersonal communications services of another
provider offering or intending to offer such services in the Union, by
providing the necessary technical interfaces or similar solutions that
facilitate interoperability, upon request, and free of charge.
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Network effects without interoperability

• Suppose that two networks,  A and B, compete to attract. 

• The value of a consumer on network  A is 

If A and B are not interoperable :    VA = baseA + v.NA – price

Under full interoperable :    VA = baseA + v.(NA+ NB) – price

Under partial interoperable :    VA = baseA + t.v.(NA+ NB) – price

• Here baseA is the “stand-alone” utility and Ni is the mass of users of network i.
• v is the intensity of network effects and t is less than 1.
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Consequences of interoperability 

1. Demand effect: For given prices and participation, the value of each 
network is larger as the users on both networks can interact

2. Product differentiation: larger networks become relatively less attractive 

CRESSE JUFE 14



Consequences of interoperability 
3. Competitive intensity:  Individual demand becomes less responsive to 

prices because of the feedback loop: 
• Without interoperability, if one more consumer moves to A this raises the relative 

value of  A and consequently induces some other consumers to move as well 

CRESSE JUFE 15

interoperable

not interoperable



Consequence of interoperability

• What matters for the outcome of competition is the relative value not 
the absolute value of the product.

• A seminal paper on the outcome of competition with network effect 
and compatibility is Crémer, Rey and Tirole (2000)

• They consider the decisions by firms to be interoperable or not when 
one firm benefits from larger network effects than the other due to a 
larger installed base.
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Interoperability among pairs

• When firms are equally efficient, they choose to be interoperable if the cost of doing so 
is not too large.

• The equilibrium market share is ½ irrespective of the choice of interoperability 
• The prices are higher with interoperability because it reduces the intensity of competition,
• But the total demand is higher with interoperability because consumers receive more value from 

network effects.

• In this case, interoperability is voluntary, and it benefits consumers

• However, further work shows that from a social welfare point of view (accounting for the 
cost of interoperability), there may be excessive compatibility because networks care 
about the weakening of competition. 
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Ekmekci, White and Wu; 2022
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Dominance and interoperability 

• By contrast if one firm benefits from a large advantage it will degrade interoperability 

• This is because network effects become an advantage for the dominant firm.

• In Crémer et al. this effect is due to the fact that firms differ in their installed base BA and 
BB:

• The largest firm  A starts with an advantage  v.(BA - BB)  that vanishes under interoperability

• But the same conclusion holds when the dominance of firm A is due to stand-alone value 
or to cost differential. 

• Refusing interoperability allows the dominant firm to leverage its advantage because network 
effects have a multiplier effect on any competitive edge 
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Ekmekci, White and Wu; 2022
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Interoperability as an exclusionary practice 

• Without interoperability the profit of the dominant firm is larger, and the 
profit of the small firm is smaller 

• In the short-run the cost is born by consumers who lose some network 
value

• In the long-run lack of interoperability may also induce exit as the small 
firm may become financially distressed 

• It reduces the benefit of entry and thus raises barrier to entry
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Interoperability and dynamics

• Based on the previous insights, there have been some discussions about break-up as a remedy to 
excessive monopoly power—the Baby Bills solution to the Microsoft case.

• The idea was to break the network into two equal size networks and to impose interoperability.

• Similar ideas have emerged recently for Facebook or Google.

• The concern is that over time one network will become larger and may then decide to refuse 
interoperability to exclude the rival and eventually monopolize the market.

• This may occur if network effects are large, but if network effects are not too large, the size 
differential may remain limited, in which case the concern becomes void (see Chen et al. 2009)

• This is because the large network tends to exploit its size by charging higher prices than the small network, 
while the small network will try to catch up with lower prices.
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The limits to interoperability

• Multi-homing: see below

• Innovation incentives:  In very innovative markets, interoperability may impede 
incentives to innovate when it allows users of one network to benefit from the 
innovation of other networks—an example is improved security or privacy.

• Cost of standardization: Interoperability requires some standardization which is costly. It 
reduces diversity and makes innovation more difficult. One recommendation is to restrict 
interoperability to components that are mature and essential to consumers.

• Ex: The USB-C standard for chargers of smartphones
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Multi-homing and interoperability

• One alternative to achieve contestability in a market with network effects is that consumers use 
several services simultaneously. By multi-homing, a consumer can reach the users of a small 
network without renouncing to interact with users of the larger network.

• A new network service can achieve a critical mass to be viable if enough consumers multi-home. 

• Partial interoperability may discourage some consumers from multi-homing. In this case 
• It may result in lower total sales of the smaller network
• This may not be compensated by the gain from interoperability if the network effects are strong

• When network effects are strong and multi-homing is necessary for the successful entry of a more 
efficient firm, partial interoperability may raise barriers to entry (Bourreau and Kramer, 2022, 
Bourreau et al. 2022).
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Recap

• In markets with network effects, competing firms at par on the market tend to prefer to 
be interoperable

• But a large dominant firm may deny interoperability to leverage its dominance and raise 
barriers to entry

• Mandated interoperability can prevent this anti-competitive behavior

• But it comes with a cost
• Less differentiation
• Less innovation
• Crowding out of multi-homing by consumers
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SYSTEM INTEROPERABILITY
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System compatibility and competition

• Systems are formed of complementary products that are combined to produce a service

• Various components can be provided by a single firm or by several firms under a 
common standard. In the latter case, we talk about mix-and-match.

• Systems have always been important in digital services, but they are likely to be even 
more important in the future

• Cloud computing  
• PAAS and SAAS
• IoT
• Robots
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Data Act
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Open interoperability specifications and standards …in the field of
interoperability and portability enable a seamless multi-vendor cloud
environment, which is a key requirement for open innovation in the
European data economy. As market-driven processes have not
demonstrated the capacity to establish technical specifications or
standards that facilitate effective cloud interoperability at the PaaS
(platform-as-a-service) and SaaS (software-as-a-service) levels, the
Commission should be able, ….. to request European standardization
bodies to develop such standards



Basic economics of system competition
• Consider a system that consists of two components C1 and C2

• Both are necessary for the system to be useful. 

• Consider two firms selling the different components, that are differentiated. 

• While some consumers may prefer to buy both components from the same firm, others may 
prefer to use one component from each firm, the mix-and-match components. 

If both firms agree to be interoperable, consumers can mix-and-match

If one refuses to be interoperable, then all consumers must buy the full system from the same 
firm.

• Hence refusing interoperability bears similarities with bundling
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Interoperability between systems 

• If firms are interoperable, 
• The total value for users who mix and match is higher.
• There is competition for each component, as consumers can  make 

independent choices.

• If firms are not interoperable
• Consumer value is lower.
• There is competition between systems, as consumers buy all components 

from the same firm.
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Interoperability between pairs

• In the seminal contribution on the subject (Matutes and Regibeau, 1988), the two 
firms are symmetric and equally efficient. 

• They show that (when the market is covered) firms’ profits is higher with 
interoperability.

• Market shares are unchanged
• Total demand is unchanged if the market is covered
• Prices are higher 

• The key to their result is that interoperability reduces incentives to cut price

• There may be excessive or insufficient interoperability

CRESSE JUFE 31



Dominance and system interoperability

• More recent works have extended this approach to study the issue of 
market dominance

• The existence of a dominant firm changes the impact of non-
interoperability on the intensity of competition

• What matters is the average value of components in the system
• The value differential between systems is more concentrated around the mean and it 

has a thinner tail
• With a dominant firm, non-interoperability reduces the mass of marginal consumers. 

• Moreover, it raises product differentiation and the competitive edge of the 
dominant firm.   
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Dominance and interoperability

• Hurkens et al. (2019) consider the case where dominance is due to the higher 
value of each component. 

• For a low level of dominance, both firms choose to be interoperable.

• For an intermediate level of dominance, the dominant firm prefers to be 
interoperable but not the small one;

• Interoperability raises barriers to entry in this case.

• For large dominance, both firms prefer interoperability 
• In this case, interoperability reduces the intensity of competition and is anti-competitive.
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An application to cloud SAAS
• The DSA expresses several concerns related to cloud services

• SAAS, PAAS, IAAS

• Cloud services involve large modularity with multiple complementary applications and a central 
role of data:

• System competition as vendors offer full systems
• Switching costs mostly due to the need to transfer data when changing vendor

• The two policy instruments in this context are 
• System interoperability: improving modularity
• Data portability: reducing switching costs

• To understand how they may affect the market we need to understand the interaction between 
data portability and interoperability
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Interoperability and switching costs

• Jeon, Menicucci, and Nasr (2022) analyze a model with interoperability and switching 
cost 

• They conclude that equally efficient firms will choose to sell incompatible systems if 
switching costs are high, but to be interoperable if switching costs are low

• A policy that mandates interoperability reduces total switching costs and is pro-
competitive

• It raises consumer surplus and total welfare

• A policy that reduces switching costs (data portability)  makes interoperability more 
attractive for the firms
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Recap

• In system competition, absent switching costs, equal firms benefit from 
interoperability

• A dominant firm may deny interoperability as a way to soften competition 
and leverage its dominance

• Unlike the case of horizontal interoperability, this may reduce barriers to entry

• With large switching, even in the absence of dominance, firms may choose 
not to be interoperable

• In this case mandated interoperability is pro-competitive.
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Conclusion

• In both part we found that refusal of interoperability by a dominant firm may be a profitable and 
inefficient way to raise barrier to entry when the firm is dominant 

• Mandated interoperability, at least on mature components of the service, may alleviate anti-
competitive effects

• But attention should be devoted to avoid impeding innovation

• Mandated interoperability may crowd-out some other effects such a multi-homing 

• It may also be complementary to other measures (such as data portability, standardization ) 
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Thank you
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