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Multiple competing platforms have become a common market phenomenon in the digital era.
Examples include operating systems such as Windows, iOS and Ubuntu, video game consoles,
and wireless cellular networks that have adhered to different wireless frequencies. A distinctive
feature of these markets is that the platforms have their own “ecosystems” of competing firms
that develop software or devices for the users while this software and devices are not compatible
across the platforms. Historically, we have observed a spectrum of outcomes for these markets from
market tipping to one single platform to the coexistense of several dominant platforms in a likely
equilibrium.

While basic Economic theory indicates serious advantages of the market competition for the
social welfare, in the context of competing platforms where each platform creates a market for
innovation the answer to this question is not straighforward. The difference in the technological or
software standard leads to the incompatibility of the platforms and generates barriers to transition
the products developed for one platform to another platform. In the context of markets for inno-
vation, such barriers can foster the production of better quality products. At the same time, the
co-existence of multiple platforms can potentially hurt market efficiency by dispersing consumer
demand away from the most innovative producers.

In the proposed work, we aim to study empirically the role of compatibility of technological
standards on the quality and variety of the market product mix. The set of objectives that are
of our central interest include the analysis of counterfactual adherence to common standards on
efficiency and consumer welfare and the empirical analysis of market tipping on market structure
and firm behavior. The answers to these questions, especially from the empirical perspective, are
largely unclear, despite substantial existing literature (e.g. Farrell and Saloner (1985), Farrell and
Saloner (1986), Chou and Shy (1990), Church and Gandal (1992b), Church and Gandal (1992a),
Boudreau (2010), Scotchmer (2004), Casadesus-Masanell and Llanes (2015)).

We propose to shed the new light on these important questions by studying a highly innovative

two-sided market with incompatible platforms — the market for mobile applications (a.k.a. “apps”).



The market for mobile apps has become extremely popular over the past few years, and it repre-
sents a dramatic showcase of innovations in a highly competitive marketplace. The app market is
dominated by two major players, Apple App Store and Google Play, which distribute mobile apps
for two competing and incompatible operating systems: i0S and Android. Each platform has over
one million highly heterogeneous apps and they are developed by a large number of independently
operating developers. Because iOS and Android operating systems are incompatible, the apps are
not portable between the two platforms without a substantial change in the source code. In addi-
tion, unlike iOS, Android is an open source platform, which leads to less standardization among its
apps as well as more flexibility for the developers. Furthermore, the entry threshold of the Google
app store is very low, while the Apple app store sets a very strict screening process for new apps.

These features — the incompatibility between the two platforms and the differences in their
characteristics — are likely key determinants of the developers’ pre-entry innovation decisions, such
as which apps to develop, whether to multi-home or single-home, which platform to enter (in
case of single-homing), and whether to introduce the new apps on the platforms simultaneously
or sequentially (in case of multi-homing), as well as their post-entry innovation decisions, such as
frequency of updates and development of sequel or complementary apps.

In the proposed research, we will examine these issues empirically. We have access to a unique
dataset containing comprehensive information on Apple and Google app stores. The data cover
the entire universe of apps on both platforms for two years on a daily basis.

Our proposed work will also have a methodological component. Since the markets that we
propose to study involve thousands of competitors, we plan to take advantage of modern Machine
Learning methods for empirical analysis of best responses and payoffs. These methods have already
been shown to have good performance in the context of market demand estimation (see Bajari et al.
(2015)). Given that the answers to our policy questions require counterfactual market analysis, we
need to have efficient methods for computing market equilibria. While commonly used equilibrium
computation frameworks from the Industrial Organization literature do not perform well with
more than 10 competitors, we aim to rely on new results on equilibrium approximation from the
Computer Science literature that proved to be highly efficient and scalable in the context of auction

markets, e.g. Hoy et al. (2015).
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