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Abstract
Digital platforms are at the heart of online economic activity, connecting multi-sided markets of
producers and consumers of various goods and services. Their market power, in combination with
their privileged ecosystem position, raises concerns that they may engage in anti-competitive
practices that reduce innovation and consumer welfare. This paper deals with the role of market
competition and regulation in addressing these concerns. Traditional (ex-post) antitrust
intervention will be less effective in markets driven by network effects unless it is combined with
a proper (ex-ante) regulatory framework. Antitrust tools should focus on value creation and its
distribution before focusing on competition. The scope of regulatory intervention should satisfy
the following three criteria: i) value creation from operation of the platforms does not decrease due
to the policy intervention; in particular, interventions should not reduce network effects; ii)
allocative efficiency is based on distributing the value created in a fair way among market
participants e.g. use of the Shapley Value. Fair and transparent rules must govern the platform
ecosystem; iii) dynamic efficiency and competition ensure that incentives for market misconduct
and anticompetitive strategies such as artificial entry barriers are eliminated. Market interventions
that target a firm’s market power should ideally retain value creation while also encouraging small
firm entry and innovation. Data has a central role in online markets. Value creation is reinforced
through a recursive a data capture and data deployment feedback loop which is enabled by machine
learning technologies. A regulatory intervention that facilitates data sharing mechanisms, such that
data will not only confer value to market leaders but also to their competitors to the benefit of
consumers, is crucial for creating more competitive and innovative digital markets.
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1. Introduction
Digital platforms are proliferating in many countries and across numerous sectors of the economy.
They frequently launch by matching two sides of a market (typically supply and demand), but
often add additional types of users and are thus described as multi-sided platforms.i Because of
rapid advances in ICT (information and communications technologies), platforms have lower costs
than previous market forms and achieve scale that can create significant value for the interacting
sides of their markets. We assert that they are a new way of addressing the fundamental problem
of economic organization: how to co-ordinate supply and demand in the absence of complete
information. More specifically, through data collection, analysis, and aggregation they reduce the
information asymmetries that can give rise to market failures (e.g., adverse selection and moral
hazard) and distort trade (Akerlof, 1970).
In other words, platforms can be described as digital resources that enable efficient interactions
between external producers, content providers, developers, and consumers that lead to value
creation from (online or even offline) trade (Parker et al. 2016; Constantinides 2018). To do that,
i) they adopt open digital infrastructures that allow multiple stakeholders to orchestrate their
service and content needs; ii) they establish governance rules and invest in governance
enforcement mechanisms that seek to balance platform control with the necessary incentives for
platform participants to engage with the platform and generate value for one another
(Constantinides et al. 2018). Platforms need to have in place an effective and fair dispute resolution
system that corrects trade distortions in a timely manner.
Broadly we can distinguish between two groups of platforms:
• Aggregators are platforms that provide some valuable service to their users in addition to
their interaction with external producers that they facilitate. For example, search engines
like Google and Microsoft’s Bing allow their users to reach a vast quantity of information.
To do so, they invest in the effort of “crawling” the Internet in order to catalog and organize
information resources. Users who patronize these search engines also see external
producers’ (e.g., advertisers) products and services. In most cases, online search is provided
through such platforms at zero price and the search platforms monetize their operations by
charging advertisers a price per user interaction that is realized through a generalized k-th
price auction for the allocation of k advertising slots per search keyword. Social media
platforms like Facebook and Twitter are another example of this category. Users receive
value through non-monetary interactions with their friends and influencers but, at the same
time, they are invited to get in touch with advertisers through the personalized promoted
content these platforms project to their users.
•

Marketplaces are platforms that have as a primary objective to create efficient matches
between consumers and suppliers of goods. Online marketplaces of goods and services
such as eBay, Uber and Booking.com facilitate the matching between third parties in an
efficient way through data collection, analytics, and techniques that reveal their users’
preferences. In this category, there are also platforms that manufacture and sell their own
products and services. Amazon Marketplace, Apple iTunes, and Google Play are examples
of this subcategory.
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An important concept to understand the rapid growth of platforms relative to incumbent firms is
the “inverted firm” structure (Parker et al. 2017, 2018). The basic premise of the argument is that
firms have long had a fundamental choice to organize internally as hierarchies or externally using
markets (Williamson, 1973). Large firms have scale advantages, market access advantages, R&D
advantages that small players do not. Von Hayek (1945) provides one answer for why open
markets might ever be more efficient than vertical integration. The answer is based in the idea that
knowledge that is distributed in time and space such that external participants might use that
knowledge to create value in ways that employees never could. Similarly, a lead user can combine
their knowledge of private problems in ways that a focal firm would not have access to.
The rapid growth of the Internet has allowed the large-scale aggregation of small scale network
effects, that is, the phenomenon where systems become more valuable to users as a function of the
number of users (see David, 1985; Katz and Shapiro, 1985; Varian and Shapiro, 1998). For
example, an Alibaba product match, an Uber driver that attracts a rider, or a Google search that
improves by use has a “spillover” that is too small for an individual to capture or trade. Platforms,
however, can capture and aggregate those positive spillovers and make it possible for system users
to benefit.
Depending on the degree of a platform’s openness, value creation can be primarily internal,
primarily external, or some intermediate combination. Internal value creation is achieved through
platforms’ own production of output (products and services) that is directly valuable to their users.
External value creation refers to external contributors such as app developers and external
producers who can increase the user’s benefit from participation in the platform. So, in the context
of our analysis, value creation is defined as the total value that a platform can bring to its online
ecosystem (the sum of platform’s benefit, surplus to supply side users and app developers, and
consumers surplus). The allocation of value creation between the platform and its ecosystem of
value adders defines the so-called inverted-firm problem, an important problem in platform
strategy models (Parker et al. 2017, 2018). Many platforms have followed the path of external
production and they harness some of their users as producers representing an external labor force
that is not captured by the traditional labor statistics. Figure 1 depicts a selection of platforms and
“traditional” firms with similar market capitalization but with much different number of
employees. This shows one consequence of platforms, as inverted firms, shifting production from
inside to outside: the number of direct employees can fall dramatically relative to incumbent
firms.ii
Figure 1: Market capitalization and employment for selected platforms and other firms.
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Source: Data on number of employees comes from Wikipedia and refers to 2018 except the cases
below. Data on market capitalization comes from the real time information of Yahoo Finance
accessed on January 30, 2020. Exceptions:
*Number of employees for Airbnb and twitter refers to 2019.
**Number of employees from Facebook and Salesforce refers to 2020.
***Airbnb market capitalization refers to 2018 and it is provided by Statista
The emergence of dominant platforms with advantageous information about participants in the
markets they control has drawn significant attention from regulators and economists. Such
platforms are at the heart of online economic activity, connecting multi-sided markets of producers
and consumers of various goods and services. Their market power, in combination with their
privileged ecosystem position, raises concerns that they may engage in anti-competitive practices
that reduce innovation and consumer welfare.
This paper deals with the role of antitrust in addressing these concerns. Digital markets can be
particularly challenging for antitrust instruments as traditional tests of market power and
dominance do not seem to work very well. First, a well-established market definition in some
digital markets can be problematic as market boundaries can be unclear. Because many online
goods are offered for free, without any monetary price attached to them, it is very challenging to
apply the small but significant and non-transitory increase in price (SSNIP) test to identify the
relevant market (Hesse, 2007). This becomes even more challenging in the case of multi-sided
platforms as the relevant market in such a case should look at all sides of the platform. In the
absence of prices, product or service quality becomes an important variable of competition,
especially in the markets of zero price goods. However, a good objective measure of quality in
digital markets is still missing.
Second, digital markets are very dynamic. There is a small number of digital firms that have been
involved in a large number of acquisitions of small firms and start-ups. While such mergers escape
antitrust scrutiny when “traditional” merger control rules are applied, there are concerns that, in
some cases, proposed acquisitions are triggered by the strategic motives of large platforms to
protect their market position from potential rivals. An open question is: When do mergers
correspond a willful acquisition that does not reduce welfare and when do they serve strategic
motives that raise entry barriers?
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Third, the development of data analytics and machine learning has been proven revolutionary in
monetizing platforms’ digital services and that has led to new market strategies. New theories of
harm have been developed to address the complexity of the digital ecosystem, but they rarely have
been tested in practice to assess their validity. At the same time, it is not clear how we can address
anticompetitive strategies as the impact of potential remedies is unknown.
In what follows, we begin by discussing why we observe a rise of market power in digital markets
and what the main theories of harm from high market concentration in platforms markets are. We
then provide a critical evaluation of proposed solutions to antitrust problems related to digital
platforms. Last, but not least, we provide specific recommendations on how antitrust and
regulation can address the theories of harms through the innovation of tools that can be used for
this purpose.

2. Market Power in Digital Markets: Causes and
implications
The strategies of platforms have specific features that are relevant to market competition and
policy:
•

Multi-sidedness: The one side of the market can derive an added value from its interaction
with the other side of the market (see, e.g., Rochet and Tirole, 2003; Parker and Van
Alstyne, 2005; Armstrong, 2006; Rysman, 2009). This value can be either symmetric
between the two sides (e.g., in the case of a marketplace where the primary objective is the
trade of goods) or it may be the case that the one side derives more value from the
interaction with the other (e.g., in an aggregator where users place greater value on the
platform’s content and advertisers place higher value on interaction with users). A platform
may decide to subsidize one side of the market when its presence on the platform is very
valuable to the other side. In aggregator platforms, advertising is the main source of
business revenue. Since advertisers are attracted by the consumer users of the platform,
platforms will often provide content for a very low price, or even for free, to consumers in
order to attract them.

•

Economies of scale: Digital goods and services are typically produced at a significant fixed
cost but no or little variable cost (Varian, Farrell and Shapiro, 2004). In other words, the
cost of production is much less than proportional to the number of customers served.
Hence, once established, digital firms can grow quickly by expanding their operations to
new users at minimum cost.

•

Data-driven economies of scope: Machine learning and artificial intelligence has vastly
improved the value of data for firms. By collecting, analyzing and aggregating large
amounts of data, firms can improve product quality and expand their activities into new
areas. Because machine learning yields better insights when it is trained on larger datasets,
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firms with access to large amounts of data can raise the quality of their services in ways
that firms with restricted access to data cannot (see chapter 13 in Stucke and Grunes, 2016;
Whittington and Hoofnagle, 2012; OECD, 2014; Gantz and Reinsel, 2011).
•

Network effects: The user’s value from participating in the platform can increase with the
participation of other users in the platform. Network effects can be direct or indirect. Direct
network effects are, for example, observed in social network platforms such as Facebook
where the value users derive from the platform increases with the number of friends using
it. Indirect network effects are, for example, observed in aggregators where the aggregation
of data from additional users help the platform to improve its product quality for all its
participants. Network effects can go both directions. For example, in the Android
ecosystem, the more users there are, the more attractive the platform for app developers
and advertisers will be. This implies a greater variety and quality of products and services
offered to the users. So, the platform becomes even more valuable and more users wish to
join which in turn attracts more developers in a virtuous cycle.

The above characteristics of the platform ecosystem interact with each other in a way that in many
cases creates more competition for the market and less competition within the market. Strong
network effects combined with economies of scale and scope sharply increase the first mover
advantage and diminish the benefit from entry by a second mover. The first mover can quickly
increase its installed base, improve the quality of its services through the data-driven channel and
further increase the number of its users at moderate cost of production. Given that digital markets
have typically high fixed entry costs, competition is shifted to which firm will be the first to enter
a market. Once the firm has established itself, it is more difficult for a second mover to enter and
compete in a profitable way.
On the one hand, this implies that firms have increased incentives to innovate and invest in new
unexplored markets. On the other hand, they are discouraged from investing in markets where
there is already a dominant digital player.
Even if market definition in two-sided markets and specifically in digital platform markets is, in
principle, problematic, market tipping has created some super-platforms that have reached a scale
that has allowed them to expand their operations in several closely-adjacent markets. Using the
data generated knowledge from one market, and taking the advantage of their scale, they can
expand their services to new markets, some of which have been areas of specialization for
“traditional” firms. This expansion can be both vertical and horizontal. For example, Amazon
evolved from an online marketplace to a physical one (acquisition of Whole Foods Market) or a
producer of films and TV series (Amazon Prime Video). Google first provided the Android
operating system for mobile phones and then entered the market for smartphone production. Some
digital platforms like Facebook expanded their business to financial services and cryptocurrencies
where information about people’s preferences is important for providing high quality and welltailored services to individuals.
With such expansion, big platforms have become a significant force of disruption in the economy.
The disruption can have many market equilibrium outcomes with implications for competition and
market power. Incumbents in non-digitalized sectors have incentives to innovate and adopt digital
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technologies in order to compete more efficiently with their market digital newcomers, to the
benefit of consumers. On the other hand, it is still hard for them to compete with platforms that
have both superior knowledge (data) and can take the advantage of their already established digital
network.
The 2019 UK Report of the Digital Competition Expert Panel, by combining data from different
sources (e.g., StatCounter, Comscore, Plum Consulting) concludes that concentration is
particularly prominent in the following digital markets:
•

Online search, which is dominated by Google, with some competition from Microsoft
Bing,

•

Social media, dominated by Facebook and the services its owns, with some competition
from Twitter and Snapchat,

•

Digital advertising, dominated by Google and Facebook,

•

Mobile app downloads, which is a duopoly between Apple and Google,

•

Commerce through online marketplaces, where Amazon is a dominant platform, with some
competition from eBay.

Empirical evidence suggests that the trend of increasing market power is not only a characteristic
of digital markets, but of the economy as a whole. Loecker et al. (2020) study the evolution of
market power for the U.S. economy since the 1950s. Based on firm-level data, they find that, while
market power was more or less stable between 1955 and 1980, there has been a steady rise in
market power since 1980, from 21% above cost to 61% above cost in 2016. In the same spirit,
Diez et al. (2018) study the evolution of mark-ups of publicly traded firms in 74 economies from
1980-2016 conclude that mark-ups have increased by an average of 39 percent since 1980.
The observed rise in market power since 1980 can be attributed to several factors. Most relevant
to this chapter are the following:
•

Lack of competition: higher concentration could reflect a decline in market
competitiveness (Gutierrez and Philippon 2017).

•

Towards efficient production: Differences in productivity between firms may lead to a
reallocation of demand toward the highest-productivity firms as goods become more
substitutable (Autor et al. 2019).

•

Increasing information intensity: The composition of economic output is moving toward
products and services that are delivered digitally instead of physically (Barefoot et al. 2019,
McAfee and Brynjolfsson 2008).
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The empirical trends are particularly prominent for digital markets according to Calligaris et al.
(2018). In particular, they assign an index of digital intensity to each sector which is based on
sectoral tangible and intangible ICT investment, purchases of intermediate ICT goods and services
and use of robots. They find that the increase in mark-ups from 2001-03 to 2013-14 is larger for
the average firm in a digital-intensive sector than the average firm in the pool of nonintensivedigital sectors. So, there is a positive correlation between mark-ups and digitalized sectors which
is stronger over time.
However, such findings should be viewed with some caution. First, how to measure markups is a
topic of a current debate. For example, Philippon (2019) does not find an increase in mark-ups and
concentration in the EU. He only points out a sharp increase of concentration in the U.S. markets.
At the same time, Traina (2018) criticizes the way that markups are measured in the abovementioned literature. Hall (2018) finds no evidence that mega-firm-intensive sectors have higher
price/marginal cost markups, but he reports some evidence that markups grew in sectors with rising
mega-firm intensity. The implications of increasing markups are also under debate. One
implication is that this trend captures the increase in market concentration. But, it may instead refer
to higher production efficiency, namely, declining marginal costs, especially in technology related
or information intensive markets, which lead to increasing markups without necessarily any
increase in prices. Our take on this is that the increase in concentration, especially in U.S. markets,
has been large enough that it is difficult to ignore. But, specific sectoral dimensions of this trend
require further research to reach concrete policy implications.

3. Market Power in Digital Markets: Main Theories of
Harm

Market power that is gained through an efficient competitive process is good news because it
implies efficiency in the production process and high quality products and services. The winner of
the competition for a given market is expected to be the most efficient firm to serve the market.
When a dominant position is associated with maximization of efficiency in production and value
creation should be welcome. This is the reason why competition law does not consider a dominant
market position to be anticompetitive or illegal. It only focuses on the cases in which market power
is abused to protect or increase dominance by i) distorting allocative efficiency: whether the
created value is distributed in a fair way among market participants or the dominant firm abuses
its power in the expense of its competitors, external producers and consumers; ii) reducing
dynamic efficiency: whether dominant platforms’ strategies artificially raise barriers to its
competitors or external suppliers to become more efficient and further increase the value creation
to the benefit of consumers.
The theories of harm associated with market power and anticompetitive conduct have to do with
three key market variables: price, quality, and innovation. High prices, low quality, and low
investment on innovation that are not supported by the competitive equilibrium can lead to
8
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inefficiencies and harm consumers. Below, we provide the main theories of harm associated with
digital platforms. Examining the validity of these theories in practice requires a case-by-case
analysis.

Excessive prices
On the relationship between platforms and external producers, the economic literature has
analyzed how market power and network externalities can lead to harmful pricing strategies by
platforms. They can be inclined to offer low or zero prices and high-quality services to consumers
and charge excessive prices to the other side (e.g., advertisers, external producers). That in turn
means that the other side will incur a higher cost to reach consumers and that will be reflected in
the final prices of their products and services with negative implications for consumer welfare.
Armstrong (2006) defines this as a competitive bottleneck: A platform, by attracting one side,
exploits its market power over the other side by charging a monopoly price as it becomes the only
channel that facilitates interaction between the two side. In this way, the platform gets the highest
share of value creation while it becomes more difficult for competing platforms to stay in the
business because they lack access to the most valuable side (consumers).
The question is, when is it less likely for the competitive bottleneck to arise as an equilibrium?
The degree of multihoming at the platform level is an important factor. When at least some of the
consumers simultaneously visit more than one platform, the competitive bottleneck equilibrium is
less likely to arise (Beleflamme and Peitz, 2019, Bakos and Halaburda, 2020).
A particular strategy in the case of online marketplaces that has been found to be anticompetitive
by multiple competition authorities in Europeiii is the most-favored (or price parity) clause
(Ezrachi, 2015, Petropoulos, 2018). Under such (often long-term) contractual agreements, external
suppliers commit to charge a price on the platform that is not higher than prices charged on other
platforms (and retailers in general) where they supply products and services. Edelman and Wright
(2015) show that when price parity clauses are defined too broadly, they have the potential of
undermining the dynamics of competition and reducing consumer welfare. This can occur in two
ways: i) Price parity clauses may limit competition between platforms on the level of the
commissions they charge to suppliers. This can potentially lead to a higher commission charge to
external producers and eventually to higher prices being charged to final consumers; ii) they may
hinder entry into the market because they effectively lock all prices at the same level. For example,
in the OFT’s case against Expedia and Booking.com, the small online travel agency Skoosh.com
complained that the clause raised barriers to entry and harmed Skoosh’s ability to build a presence
in the market, to the detriment of competition.
On the relationship between platforms, and digital firms in general, two classical problems of
antitrust can become relevant: Price discrimination and algorithmic (tacit) collusion. On the
former, digital firms, with data collection and analysis, can approximate with great accuracy their
consumers’ willingness to pay and employ personalized pricing strategies that leave them with
only a moderate surplus (this is what Ezrachi and Stucke 2016 call behavioral price
discrimination).
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Algorithmic systems employed by digital firms to set prices for consumers can observe in real time
not only demand conditions but also the pricing strategies of their competitors. In a repeated game
theoretic approach this can lead to a very stable tacit collusive price equilibrium which by
definition is above the competitive level. The high stability of collusion in this case is achieved
because any deviation from the collusive equilibrium by one firm is immediately observed by the
others which can react by adjusting prices to punish the deviator (in line with the grim-trigger
strategies of Friedman, 1971). Calvano et al. (2018) provide an experiment with pricing algorithms
and run computer simulations which show that algorithms consistently learn to change prices
above the competitive levels even when they do not communicate with each other. What is
particularly challenging in this case is that tacit collusion is not illegal according to competition
law. In practice, without the existence of hard evidence to prove conspiracy it is very hard to block
such strategies.
It should be noted that, despite the intensive discussion in the antitrust community over the risk of
collusive prices, only one antitrust case involving algorithmic pricing has been opened so far. It
involves the adoption of specific pricing algorithms by online firms for the sale of certain posters
sold through Amazon Marketplace in the United States, with the goal of coordinating changes to
their respective prices. The case ended with a guilty plea.iv
The European Commission’s e-commerce sector inquiry found that price monitoring software is
extensively used and can generate competition constraints:
•
•

Retailers use software to monitor the prices of their competitors, and the majority of them
consequently adjust their own prices to those of their competitors.
Manufacturers use software monitoring practices to detect whether their retailers comply
with the prices they recommend.

These practices imply that, indeed, firms learn about price fluctuations in their competitors’
product in real time, frequently before such fluctuations are observed by potential consumers that
shop online.
Pricing with algorithms that can observe prices of competitors at real time resembles the case of
immediate-response oligopoly markets. A well known example of such a market is the one of for
commercial U.S. airline bookings that led to the 1994 airline tariff publishing case (see
Borenstein’s chapter in Kowka and White, 1999). U.S. airlines set up a central clearinghouse for
the distribution of fare change information. On a daily basis, airlines sent new fare information to
this clearinghouse as well as old fares to be removed and existing fares to be changed for given
routes. In response to that, the clearinghouse produced a compilation of all industry fare change
information and sent that computer file, which included thousands of fare changes, to a list of
recipients (major airlines and computer reservation systems). A usual practice was that airlines
pre-announced fares before implementation. This allowed competitors to observe how prices
would change and let them adjust their pricing behavior before price changes were implemented.
The remedy was to prevent airlines from pre-announcing fares.
Although the airline pricing structure resembles to some extent our case of competition with
algorithms, we note that the remedy imposed on the airlines would likely not be effective for
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algorithmic pricing, because, price changes are now observed in real time and are not preannounced. Any potential collusive equilibrium is therefore more likely to be tacit than explicit.

Inferior quality
By analyzing user data in real time, platforms can determine users’ emotional state and offer
targeted sales. This includes creating incentives for users to spend more time on a platform to the
exclusion of other activities. By “enticing” users to stay longer on a platform, the probability of
interaction between two sides of the platform increase. However, as this interaction might be the
product of an emotional manipulation, it can decrease consumer welfare (see final report from the
Stigler Committee on digital platforms 2019).
In addition, the analysis of users’ data can also lead to discrimination based on users’ personal
information (racial, ethnic origin, skin color, location), which can be perceived as leading to lower
quality for specific demographic groups.
A more recent theory of harm has to do with data privacy (Economides and Lianos, 2019). In the
Facebook/WhatsApp merger case, the European Commission emphasized that privacy policies
constitute a non-price parameter of competition. The degradation of privacy policies could lead to
a decrease in product quality. Since data collection and analysis is of vital importance in platform
business, in their efforts to increase their market power and to remain as necessary gate keepers of
their internet business, some platforms may be engaged in excessive data collection and
manipulation thus reducing data protection and quality of service. In the more recent German
Facebook case, for example, the Federal Cartel Office concluded that Facebook abused its market
power by pooling data from third-party apps (including its own WhatsApp and Instagram systems)
and that it expanded its online tracking to people who aren’t members of the platform through
Facebook ‘like’ or ‘share’ buttons.
It is important to understand that potential misuses of data that lead to lower quality of service may
endure even if competition in the platform level increases. This is because such misuses are, in
many cases, a hidden problem that is not observed by the users. This is analogous to security
software where users do not have the expertise to evaluate whether a security package works or
not (Anderson, 2001). In the latter case, firms can compete by cutting price but lowering costs via
hidden quality reductions (e.g., provide protection against fewer types of attacks). In a similar way,
when competition among platforms increases, this may result in lower (observable) prices for each
platform’s service, but it may also provide further incentives for a (unobserved) data exploitation
to recover some of the profit loss due to the increase of competition and lower price equilibrium.
Focusing on the relationship between platforms with their business users, the European
Commission (European Commission, 2018) has run a business survey which identified that
business users may receive inferior quality services by some platforms with whom they interact
(Figure 2). Some examples of typical responses by business users over the platforms’ provision of
quality issues that emerged from this survey are: sudden unilateral changed in the access terms and
conditions, favoring own services, delisting and suspension of accounts, and so on.
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Figure 2: Overview of inferior quality problems related to business users

Source: European Commission (2018)
Platforms have control over framing consumer choices, policies for goods supplied through the
platform, and technical standards. In many cases, they keep complete control over the user
relationship as well as platform access rules. They therefore have incentives to avoid the threat of
entry and disintermediation. Data can substantially help platforms to do that. They may not share
critical information with their trading partners that could potentially lead to the threat of
disintermediation, but this can also lead to forgone production efficiency gains. In some cases, this
implies that trading partners are forced to operate without clarity over market conditions. Platforms
may also provide complementary services by being present in the upstream market. Then, by
adjusting the access policy of their upstream competitors they can enjoy further benefits through
the promotion of their own upstream services to consumers. Strategies that platforms employ to
achieve that include: exclusive contracts, biased recommendations (e.g., European Commission’s
Google Shopping case), bunding and technical incompatibilities (e.g., European Commission’s
Google Android case and Intel case). Such practices that are related with the vertical structure of
digital markets can affect all the three key variables discussed above. The vertical integration of
big platforms that provide services to upstream markets can generate an incentive problem that
12
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hurts small upstream competitors and may even lead to market foreclosure with detrimental
welfare effects. However, as already discussed, the potential anticompetitive implications should
be analyzed in a case-by-case analysis, because they can also bring efficiency gains in trade and
production.

Reduced incentives for innovation
The implications of market power on innovation has been a topic of active debate in academia.
There is no consensus between endogenous growth models, agency models, and empirical
evidence on whether market power reinforces or discourages innovation. Literature has focused
on the impact of competition on firms' innovation incentives, defined as the difference in the profits
a firm earns when it innovates and when it does not. This "incentive-effect" of competition can be
either positive or negative. On the one hand, firms that operate in a competitive market have
incentives to innovate to escape from competition and enjoy higher market shares (the "escapecompetition" effect following Aghion et al. (2005), which is a slightly modified version of the
"replacement effect" of Arrow 1962). On the other hand, firms that enjoy monopoly rents have
higher incentives to innovate to protect their market position and discourage entry by potential
competitors (the Schumpeterian effect, based on the notion of "creative destruction" introduced by
Schumpeter, 1934). Most of the theoretical contributions have focused on the interaction between
these two opposing forces for different market structures and characteristics of innovation.
In the case of platforms, the theory of harm in investments on innovation focuses on the fact that
once the competition for the market phase has been completed and the winner has emerged, the
latter has incentives to engage in anticompetitive practices to limit the threat for successful entry
and innovation. But, by raising entry barriers, incentives for innovation decrease. Since innovation
is a way to improve a firm’s market position against its competitors, if the probability of entry by
competitors is reduced through other practices that rely on market power, then innovation is less
necessary to protect a market position.
But the story does not stop here. According to this theory of harm, incentives for innovation by
small firms are also hurt. It is difficult for start-ups to find funds and convince investors to trust
them in order to innovate if they compete (or try to enter) in a market with very established
platform or if they compete in a platform’s trading partner market but all the trading surplus is
appropriated by the platform. A venture capital firm will not want to invest in a start-up that
directly competes with a tech giant. It will also not want to invest in a start-up operating in a
vertical market whose surplus is appropriated by the platform.

Further Theories of Harm
Platforms have two critical sets of information, information over competitors’ offers in the
upstream market where they also have their own shop (vertical integration) and potential
competition by small firms that could potentially grow and become competitors. For the first set,
platforms may have incentives to engage in predatory pricing to force upstream competitors to exit
the market and at the same time expand their offerings and improve their quality to capture more
demand.
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For the second set, they may proceed with a “killer” acquisition so that they will not face the threat
of entry in the future. When a platform identifies a small entrant that is quite innovative and may
threaten its market position in the future, it may be inclined to acquire it, not because of the extra
value it will bring in the business, but because they want to avoid potential competition in the
future. In digital markets, especially the ones dominated by a big platform, merger activity is quite
intense. Big platforms frequently acquire smaller firms in the same or closely adjacent markets.
Since one of the merged entities is small and without significant market power, such mergers in
the most of cases escape the scrutiny of competition authorities. Such acquisitions can also have
detrimental effects for the whole digital ecosystem in terms of investments and innovation.
Kamepalli, Rajan and Zingales (2020) provide evidence that shows a decrease in investment in
startups by venture capitalists after major acquisitions by Facebook and Google.

4. Market Power in Digital Markets: Potential Solutions

In this section, we critically evaluate proposed solutions and we propose an avenue that could
potentially solve many of the associated problems.
In the center of our approach is data and its contribution to value creation. Data helps multi-sided
platforms to better profile their customers and offer them higher quality services. In addition,
through the aggregation of data, they can capture underlying trends in the ecosystem and further
improve quality, controlling for exogenous factors. We expect that the amount and variety of data
collected by platforms (which we will collectively call the size of the data sample) to be positively
related with value creation. Factors determining the relationship between data and value creation
the types of data collected given the considered application. Data is the key input in algorithmic
systems. It is of vital importance for training algorithms so that they become more efficient in their
tasks. The relationship between value creation and data also depends on the specific market and
the advancement of sectoral-specific applications of machine learning and artificial intelligence.
Bajari et al. (2019) look at the effect of increasing the size of data sample on accuracy in the context
of Amazon retail demand forecasting system. They feed their statistical models with data along
two dimensions: the number of products N in the same category and the number of periods T for
which a particular product has been on sale. They find that additional data on previous forecasts
and the subsequent realization of retail quantities improves the accuracy of retail forecasts for a
particular product although at a diminishing rate.
However, diminishing returns are not necessarily the case when we look at the impact of an
increase in the size of the data sample on the recommendation quality in a search engine
environment. Schaefer et al. (2018) illustrate that additional data from previous searches on the
same keyword tends to improve the quality of search results. If initial quality is not high, then the
increase in the size of the data sample can have a greater impact than diminishing returns might
suggest. Moreover, the study concludes that the type of data also matters. Personalized data is the
most valuable for the specific application. Closely tracking the activities of few users and
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accumulating their data over time may bring greater value than collecting non-personalized data
that covers a large number of users. We build on these insights as follows: Figure 3 presents an
example of an algorithm that performs a specific task and in which data exhibits sigmoid returns
to scale. The extra value of data depends on the size of the data sample already collected and
analyzed.
Figure 3: Value creation when data is used for a specific purpose

However, note that data can also be re-purposed, thus bringing additional value. For example, in
cases where algorithms wish to capture consumer preferences that shift frequently, the size of the
data sample can help firms to quickly identify these shifts and adjust their digital services
accordingly. Moreover, the data sample in one market, when it is sufficiently large, can be helpful
when entering a closely adjacent market. Overall, when data is used only in algorithmic systems
with a specific task, it is more likely to exhibit diminishing returns to scale. But, when it is used in
additional applications or in capturing dynamic trends, then it can also exhibit increasing returns
to scale. Further empirical research is needed to assess the exact magnitude of economies of scale
in such cases.

Proposed solutions
One of the most widely discussed solutions has to do with breaking up the big platforms. If the
break up is horizontal and involves breaking a monopoly platform to two (or more) within the
same market, then, as Figure 3 suggests, value created can decrease. Consider that the monopoly
platform before the break has accumulated a lot of training data and it is at point A. If the break
up has as an outcome the creation of two equivalent platforms at point B, then the new policy can
significantly decreased the value created.
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Consider now an alternative scenario: That the break up allows each of the firms to use the same
amount of data as before the break up (both platforms are at point A), thus “cloning” the platform.
Then, there is no loss of value in the short-run, but this equilibrium may be unstable in the longrun. Since both platforms offer the same services, under the presence of network externalities and
economies of scale, competition for the market ensues. The first platform that manages to increase
its users will start growing and, in the end, there might again be a dominant platform. Competition
between MySpace and Facebook was at one time very intense but Facebook emerged as the winner
and became a dominant platform in social networks. The growth of platforms such as Twitter and
LinkedIn can be explained by the fact that they offered sufficiently differentiated services and
found room to increase their market position. So, a horizontal break up may not work as intended
because it can lead to efficiency losses and may only reduce market power in the short-run.
We could also consider a vertical break up, similar to Senator E. Warren’s proposal. As already
discussed, many platforms have extended their operations along the vertical line. They not only
facilitate interactions between consumers and external producers but they also produce upstream
products and services themselves. Vertical integration in this case can provide an information
advantage for the platform’s upstream subsidiary over demand and the strategies of upstream
competitors. Vertical integration can generate extra value because the upstream provider has better
information about what consumers want and it can also solve the double marginalization problem.
Nevertheless, it may provide incentives for the platform to preferentially treat its own subsidiary
at the expense of external suppliers. A break up could remove such anticompetitive incentives.
But, it could also reduce the value creation from the production by the upstream subsidiary. What
we argue below is that a well-designed regulatory framework that eliminates the risk of
mistreatment of the external suppliers and facilitates a symmetric information sharing at the
upstream level could work better because at the same time value creation would not decrease and
a level playing field in the upstream market can be restored.
Some big tech platforms are present in multiple closely adjacent, parallel markets. A break up
could also occur by restricting each platform to operate in only one market. There are two
challenges with this approach. First, in some cases, it is very difficult to find a clear separating line
between different digital markets. Second, the data and information in one market can have a
strong positive spillover effect in another one that is closely related. Thus, a break up can again
lead to a reduction in the value creation.
Another solution that received extensive coverage is to treat data as labor (Posner and Weyl, 2018):
Data has an immense value for platforms. It can be used to train algorithms and improve products.
As a result, they argue that platforms should provide a fair payment to each individual for using
their data. In other words, the use of these platforms should be viewed as a labor contract for each
individual. This proposal calls for the formation of independent data labor unions which will
regulate the price individuals will be paid and will manage the transaction. Since individuals have
both limited time and attention, unions will need to solve the allocation problem by setting prices
in an appropriate way. Unions should also set lower prices (or zero prices) for small entrant
platforms to counterbalance network effects, data value effects, and economies to scale.
Obviously, direct monetary transfers to users could increase consumer surplus. In fact, in the case
of Facebook, in a static environment, Benzell and Collis (2019) find that this increase will be
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around 24%. But, there are a number of reasons that this approach may not work, at least, at the
current stage where a formal model for its implementation is missing. First, it is empirically unclear
whether the users of the platforms derive lower value than the value the platforms derive from
them. In the former case, any monetary transfers from platforms to consumers may have negative
dynamic effects on incentives for investments on innovation and improvement of services. So,
such transfers can be welfare reducing in the long-run. Second, it is very difficult to imagine the
formation of new state independent data unions that will have the power to impose the market
prices for data. History has shown that labor unions in many cases lack bargaining power
(especially in work provided through digital platforms) and that prices can only be restricted by
formal (state) regulatory intervention. As we argue below, it is the regulatory framework that will
be put in place that can be instrumental in incentivizing data sharing mechanisms with benefits for
individuals. Finally, we should not ignore that, in many applications, it is not the individual data
but its aggregation that significantly increases value creation.
There are also proposals that move away from competition by considering other instruments that
can apply. For example, taxation of digital platforms has been proposed as a way to redistribute in
a better way the value created in platform ecosystems. While such a tax can have important
redistributive implications, it does not seem so promising in solving the theories of harm associated
with market power. We also need to put in place other instruments that can lead us directly to a
more efficient dynamic market competition.

The way forward
Ourv main takeaway is that traditional antitrust intervention (typically taking place ex-post) will
be less effective in markets driven by network effects unless it is combined with a proper regulatory
framework (which is set ex-ante). Hence, instead of discussing whether antitrust should change its
legal standards and principles as proposed by the New Brandeis approach (as well as the consumer
welfare criterion as it has been suggested by legal scholars like Steinbaum and Stucke,
forthcoming) to address concerns of platform market power, we propose an alternative as follows.
The rest of this section is based on our forthcoming research where we develop the details of our
proposal (Parker, Petropoulos and Van Alstyne, 2020). In the remainder of this piece, we
summarize its main features.
Antitrust tools should focus on value creation before focusing on competition. The scope of
regulatory intervention should satisfy the following three criteria:
i)

Value creation from operation of a platform does not decrease because of the policy
intervention; in particular, interventions should not reduce network effects.

ii)

Allocative efficiency is based on distributing the value created in a fair way among
market participants e.g. through use of the Shapley Value. Fair and transparent rules
must govern the platform ecosystem.

iii)

Dynamic efficiency and competition ensure that incentives for market misconduct and
anticompetitive strategies such as artificial entry barriers are eliminated.
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This approach requires a harmonic relationship between antitrust and regulation with several
implications.
The first one has to do with the definition of the relevant market. It can become extremely difficult
to define the market, especially in the case of the provision of free goods. Free goods platforms
typically bundle complements so that interactions across search, mapping, email, and home
devices create network effects. Instead of examining markets, it may be better to focus on the
provision of the specific service and the value they generate to the digital ecosystem. In this way,
we can be more concrete in defining substitutable services and assess the level of competition for
each particular service.
In fact, Brynjolfsson and Collis (2019) provide a new methodology on how to assess the
substitutability of free goods in an incentive compatible way at the service level. They use digital
survey techniques to run massive online choice experiments examining the preferences of
hundreds of thousands of consumers. They estimate the consumer surplus for a great variety of
goods, including the ones that are offered at zero price. They find that the median compensation
Facebook users were willing to accept to give up the service for one month was $48. On this basis
they estimate that U.S. consumers have derived $231 billion in value from Facebook since 2004
(Brynjolfsson et al., 2019).
Such an experiment can be easily be extended by assessing what would have been the choice of a
user if one of the platforms would not have been available. Users’ choices in such a case can assess
the degree of substitutability between platforms. If such an approach is combined with an
assessment of the substitutability on the other side of the market (e.g., advertising), which typically
exhibits positive prices and where it is therefore easier to apply standard antitrust methodology,
we can get a more comprehensive picture over the competitive pressure for the provision of that
service.
On the side of antitrust and its only ex-ante instrument, merger control, authorities should develop
a more forward looking perspective when they evaluate merger cases, especially the ones that raise
the suspicion of a killer acquisition. For this they need to assess what the potential competition
effect is if the merger is not allowed. Would WhatsApp become a direct competitor of Facebook
if the merger was not allowed? If the answer is likely to be yes, then the merger may decrease
consumer welfare as it restricts potential competition that could lead to lower prices and higher
quality and therefore be prevented. But, in practice, it is very challenging to assess potential
competition. One avenue that can be helpful with this respect could be to measure the
substitutability of platforms’ services during the merger evaluation (which could based on the
methodology suggested in the previous paragraph). That can take place with the employment of
surveys and online questionnaires and experiments that ask users (through a design that satisfied
incentive compatibility) about what platforms would attract their attention if a specific platform
was no longer available. For the impact of the merger on concentration in the other side of the
market where positive prices are used to clear the market, traditional tools in merger simulation
can be applied. Hence, in this way we can assess the impact of a proposed merger. Closely
substitutable platforms can potentially lead to a competitive equilibrium with direct welfare
implications for the merger case.
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At the same time, we should strengthen ex-post evaluation of merger cases and be ready to impose
remedies that are contingent to specific future outcomes. If it becomes clear that the remedies
attached to the past approval of a merger do not have the desired effects, there should be flexibility
so that such remedies could be modified accordingly. It would be helpful if remedies are
periodically reviewed to assess whether they have the desired effect and are updated accordingly.
The specific targets in terms of the welfare impact of a merger should be clearly communicated at
the time of the approval of the merger. Remedies should be flexible to change in order to ensure
that the specific targets are reached, if needed. Last but not least, particular attention should be
paid to the details of the merger deal (e.g., price of the takeover), as it may signal strategic motives,
as well as at the impact of the merger on the incentives and ability of firms to innovate. Mergers
that are classified as killer acquisitions are more likely to have negative impact on innovation
(Kamepalli, Rajan and Zingales, 2020).
Regardless of the specific merger cases that are being evaluated, the option of well targeted market
surveys at different points of time could be very useful. They could provide a better understanding
of the substitutability between alternative options and how they evolve over time, even if they do
not operate in the same markets.
With respect to the second instrument of antitrust on price fixing agreements and tacit collusion,
the empirical challenge is that it is very difficult for the authorities to assess what the competitive
price is in real time. Algorithms have accurate information at any point of time on demand
conditions and the selling strategies of competitors.
The approach with respect to tacit collusion should have two dimensions: i) authorities need to be
more active in market data collection (prices, sales) to allow them to better estimate demand
conditions and assess whether prices are well above competitive levels. With this respect,
authorities may have to develop their own algorithms to resemble market conditions; ii) authorities
should also engage in a dialogue with the concerned firms as well as the platforms with which
these firms operate in order to find the best possible way to restore consumer welfare. This second
dimension follows in spirit the participative antitrust approach proposed by Tirole (2017). It is
unrealistic to expect that authorities will be able to get as good information about the market
conditions and characteristics as platforms have. Platforms, because of their position in the digital
ecosystem, have better chances to detect abnormal pricing behavior from their external producers
that suggest some form of tacit collusion. Even if authorities in the course of evaluating a given
case, get access to good quality market data, it will take a large amount of time to understand its
implications for the case. In the Google shopping case, the European Commission broke records
on the amount of data they collected and processed, but the case itself took more than 7 years for
the publication of the decision.vi So, the approach we propose here requires frequent interaction
between authorities and platforms that will lead to mutual recognition and understanding of the
firms’ strategies that do not reduce consumer welfare. During the COVID-19 pandemic crisis,
authorities were working closely with platformsvii to identify price gouging practices by online
sellers using their services. Such forms of cooperation can continue during normal times to assess
excessive, tacit collusive pricing.
A third instrument of competition law is that firms with dominant positions are restricted in the
market strategies they can adopt. Since antitrust intervention is ex-post in this case, antitrust has a
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limited ability to address successfully the associated theories of harm, even if authorities rely more
on interim measures.
While the above antitrust measures can be helpful, they are unlikely to be effective without further
policy intervention. What we suggest is a regulatory framework that will address the problem exante with respect to the principles of competition law that apply ex-post. Competition policy should
be viewed as a measure of last resort that is applied ex-post only when regulation does not have
the desired effect.
On the demand side it is important to ensure that multihoming is possible between platforms. A
first step to achieve this is to reduce the switching costs and ensure data portability. Experience
from banking services can inform how data portability might work. The Open Banking Initiative
allows consumers to obtain, and transmit their banking activity in a standardized and secure
fashion to regulated and approved third-party firms in UK (final report from the Stigler Committee
on digital platforms 2019). At the same time, open standards should be encouraged where
interoperability between different competing platforms is enforced.
Regulation on the supply side is also crucial. First, transparency needs to be enforced in the
platform environment so that external suppliers have access to all the necessary information that
they need for their efficient operation on the platform. The European Commission has recently
implemented regulation to improve transparency and establish trust in the platform ecosystem.
Second, platform access policies should follow the principle of non-discrimination (unless an
objective justification of no consumer harm over discriminatory policies in place can be provided)
in order to ensure the level playing field between external suppliers and platform’s upstream
subsidiaries.
As we argued above, data accumulation leads to higher value creation. The challenge we need to
address is that it also confers a competitive advantage. Big platforms with large amounts of data
generate high value and efficient services. But, that also makes it more difficult for smaller firms
to compete with them and provide alternative options to consumers. Ideally, what we want is to
both keep value creation at high levels while also encouraging small firms to compete more
effectively with high-tech giants. To do that, we need to design data sharing mechanisms that
enable small firms to get access to data. In this way, data will not only confer value to the market
leaders but also to their competitors, to the benefit of the whole ecosystem. Then we will be able
to keep value creation at high levels, while also increasing market competition, contributing to
allocative and dynamic efficiency.
The market design for data sharing can be challenging. Fortunately, regulators of financial services
like the PSD2 regulation in the EU have created one possible path. PSD2 explicitly empowers
account holders with the authority to share data, removing the financial institution's role as
gatekeeper. The motivation for this regulation is to reshape the financial sector in a way that small
fintech firms have sufficient room to grow and compete with established banking institutions. The
incumbents raised the possibility that such regulation would have the unintended consequence of
giving preferential access to large technology companies. Applying a similar regulation to other
sectors could level the playing field as the issue becomes more evident with the entry of big digital
platforms into the financial service sector that do not have to follow PSD2 regulations.
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Data sharing should take place without providing incentives for data exploitation. GDPR provides
a framework of rules for data sharing, but only in the case that data is related to an identified or
identifiable person (personal data). In principle, the consent of the user is required. However,
according to the Article 6(1)(f) of the GDPRviii, data sharing of personal data can be lawful without
user’s consent when: “processing is necessary for the purposes of the legitimate interests pursued
by the controller or by a third party, except where such interests are overridden by the interests of
fundamental rights and freedoms of data subject [user] which require protection of personal data.”
Namely, a consent is not required in a limited number of cases when the risks of data sharing are
small and potential usefulness of data sharing is high. So, with consent or without, the GDPR
provides an avenue that facilitates data sharing if that increases consumer welfare (as in our
proposal) when privacy risks are low.
It should be noted that anonymized data that is aggregated faces a lower risk of exploitation (Li et
al., 2017). While, in principle, the GDPR does not apply to anonymous datasets, research has
shown that anonymizing individual level personal data in such a way that individuals cannot be
re-identified is very difficult, especially, for rich datasets that include multidimensional
information (Montjoye et al., 2015). In cases where anonymity becomes a challenge, the
employment of methods such as homomorphic encryption or secure multiparty computation can
become helpful. Despite these concerns, we expect that the welfare benefits from data sharing are
going to be higher than the risks so long as those risks are appropriately managed.
To sum up, the way forward requires both specific innovations in the use of antitrust instruments,
as well as a regulatory intervention that will set the necessary standards for facilitating data sharing
between competitors. Given the global reach of digital platforms, this approach requires a base
level of coordination and collaboration at the international level. To see this, consider the following
example: In Europe, antitrust authorities adopt a more dynamic view in merger control, across the
lines illustrated above, but U.S. authorities continue to apply the same old-fashioned and
ineffective static framework. It is clear that this situation is not ideal for solving the market power
issues of digital platforms. Platforms can merge with their potential competitors in the U.S. market
and use their increased market power in the U.S. market in a way that provides them with a
competitive advantage even in the European market.
So, the proposed updates of antitrust tools require a platform of continuous exchange and
coordination between enforcement bodies and legislators. The International Competition Network
can be the nexus of coordination between antitrust authorities and practitioners among the
countries that are members. Despite its extensive global coverage, some major economies like the
Russian Federation and the People’s Republic of China are not members of this body. So,
additional discussions should take place between this network and the competition authorities that
participate in the BRICs association. Authorities can innovate by adopting practical new
techniques in the application of competition law in digital markets and coordinate on studying
specific markets through surveys and other tools. In terms of case law and legislative actions, when
needed, some further coordination and convergence will be particularly welcome, maybe through
extending interaction under the OECD umbrella on these issues.
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On our recommendations for data sharing mechanisms, we need to ensure the free flow of data
and minimize the cases of data localization. To achieve this, we need to make sure that strong
privacy protection is in place when data transfers take place. A promising avenue can be the
bilateral data transfer agreements between different jurisdictions under some common
characteristics and principles. For example, the EU-U.S. Privacy Shield dictates that Europeans
are protected according to the GDPR standards even when their data is transferred to the U.S.
Similar bilateral agreements have been signed with other countries that wish to have access to data
of European citizens. By building on such agreements and expanding their reach, we can solve
coordination problems in terms of privacy rules. Consequently, we can design flexible data sharing
mechanisms that solve market power problems that go beyond the borders of specific jurisdiction.
While, some base level of coordination across boundaries is important, jurisdictions should also
keep their freedom and flexibility to adjust specific rules to their own economic realities and
characteristics in a way that does not contradict the basic principles. Besides, we expect that such
flexibility will be critical for establishing the necessary common ground. From the lengthy reports
published from jurisdictions across the world, we see that they frequently identify the same market
competition challenges from the operation of digital platforms. So, why not also adopt, in
principle, common solutions?
A potential risk that may threaten this necessary coordination at the global scale is the industrial
policy goals of different countries and jurisdictions that are divergent. For example, the U.S., EU
and China are ambitious in their artificial intelligence strategies and are trying to increase their
prominence and influence. A particular dimension of this ambition is reflected in the industrial
strategies adopted in each of these three jurisdictions. Such strategies try often to influence the
way competition policy is applied (recall for example the intensive debate behind the AlstomSiemens merger case) and made it more lenient to protectionism motives. The new approach we
propose here requires both ex-ante regulation as well as ex-post competition policy measures to
be applied without any dependence on political or industrial policy motives. It is necessary to keep
the application of competition principles independent and consider them as the basis for any
industrial policies that come into force (see for example Petropoulos, 2019 on the harmonic
relationship between competition and industrial policy). Competition policy should not serve any
protectionism function. It should serve market efficiency and consumer welfare. Of course, we
recognize that suppressing national aspirations for the common good poses diplomatic challenges,
but that should not prevent us from establishing common goals.
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