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Platform Ecosystems, Bottlenecks, and M&A Activity: Implications for Platform
Regulation

Abstract

An increasing number of firms are part of a platform ecosystem, and this directly impacts their
ability to create and capture value. In these ecosystems, various actors - notably the platform itself
but also other actors - can gain control over strategic bottlenecks that govern how others may create
and capture value. Control over key bottlenecks comes with significant possibilities to exert market
power, and therefore there is a growing interest in how to best regulate platform firms as well as
other powerful ecosystem actors. We examine the evolution of the console gaming industry from
1990 onwards, studying the shift in bottlenecks and the resulting shifts in ecosystem
interdependencies and strategic acquisition patterns. Within this context we see bottlenecks shift,
from platforms, to distributors, towards platforms again, and onto tool developers. These dynamics
provide important insights into market power in platform ecosystems and digital markets more
broadly, and in turn have implications for regulation. We contribute an evolutionary perspective
that provides a framework for thinking about the shifting of bottlenecks and interdependencies
within platform ecosystems and its consequences.

Keywords: Acquisitions, bottlenecks, ecosystem evolution, platforms, regulation



1. Introduction

An increasingly important topic for academics, managers, and policy makers is the growing market
power of a small number of digital firms. Those firms often control a platform and are regarded as
“gatekeepers.” Through their control over the technological infrastructure (i.e., the platform) that
others depend on (e.g., complementors), platform firms possess a strategic bottleneck (Baldwin,
2015) that they can leverage to exercise substantial control over the ecosystem and possibly to
extract excessive rents from others. Bottlenecks are firm-controlled conduits for value creation and
capture for which there are essentially no equally viable alternatives (Baldwin, 2015; Jacobides,
Knudsen, and Augier, 2006). However, in many ecosystems, there might be multiple strategic
bottlenecks at the same time (Kapoor, 2018), not necessarily limited to the platform itself. Strategic
bottlenecks may also shift over time due to strategic actions of other firms (Jacobides et al., 2006)
or through broader technological change affecting the ecosystem (Indukaev, Karhu and
Gustafssson, 2023; Mclintyre and Srinivasan, 2017). In this paper, we adopt a longitudinal and
evolutionary view of a commonly studied context of platform ecosystems, the console gaming
industry. We describe the nature of the core platforms and their ecosystems that forged a strategic
bottleneck in the early days of the industry. We then go on to describe how, over time, different
strategic bottlenecks emerged, as different actors in the ecosystem vied for power. We document
how different actors influenced this shift as well as adapted through it. Finally, we document how
these shifts impacted the strategic activities of firms, influencing a shift in acquisition strategies as
well as how firms changed the nature of the products they were offering. In turn, we discuss
implications for regulators and policy makers, outlining how our approach can be complementary
to existing and proposed approaches to platform regulation.

The prevalent view of platform ecosystems is one of “winner-take-all” dynamics
(Cennamo, 2021): A single platform firm by and large dominates an entire market and dictates the
terms of participation and access to its ecosystem. While in practice we certainly do see platform
firms with vast amounts of market power, it is often challenging to define and document, let alone

measure, how they harm customers, complementors, or others (Carlton, 2007; Khan, 2017, 2019).



New regulatory perspectives have emerged aimed specifically at platform organizations
(Mclntyre, Srinivasan, Afuah, Gawer, Kretschmer, 2021). So-called ecosystem theories of harm,
for instance, hail from network economics to evaluate the potential ex-post harmful effects of
strategic actions (e.g., M&A\) at the ecosystem-level, that is, beyond the scope of a single market
or industry (Caffara, Elliot, and Galleotti, 2023a, 2023b). Simultaneously, ex-ante regulatory
frameworks, such as the European Union’s Digital Markets Act (DMA) (European Commission,
2023), provide prescriptions concerning what desirable behavior by major platform firms should
look like. One of the challenges of platform regulation is that platforms underpin a broader
ecosystem and that the nature of interdependencies in ecosystems change over time, as do the
specific strategic bottlenecks in the ecosystem and the actors that control them (Baldwin, 2015;
Jacobides, Cennamo, and Gawer, 2024; Jacobides and Tae, 2015).

While many platform firms attempt to consolidate the control over strategic bottlenecks in
their ecosystems, other actors challenge their position, circumvent them, and otherwise
disintermediate the relationship between platform, complementor, and customer (Gu and Zhu,
2021; Waldfogel and Reimers, 2015). Over time, strategic bottlenecks and the control over them
will therefore likely shift to different parts of the ecosystem, which has happened in other large,
modular systems such as the PC platform ecosystem (Baldwin and Clark, 2000) or in broader
“industry architectures” (Jacobides et al., 2006). Those dynamics affect the relative market power
that ensues to different ecosystem actors at specific points in time and might even affect the
functioning of the ecosystem as a whole (Jacobides et al., 2024).

In this paper, we illustrate this shifting of bottlenecks and its implications in the console
gaming context between 1990 and 2023. We develop a theoretical framework that helps explain
specific dynamics common within digital contexts: a) how competition over bottlenecks leads to
episodes of consolidation and the reconfiguration of interdependencies in ecosystems, b) how
bottlenecks shift over time and how new bottlenecks emerge, ¢) how firms use acquisitions to
enhance their own market power and limit the market power of competitors, and d) how a view of

regulating platforms may benefit from taking those dynamics into account. Over a thirty-year



period, we describe how control over strategic bottlenecks in the console gaming context shifted
from console owners, to large publishers, back to console owners again, and ultimately to the tool
developers that penetrated the technology stack of game developers. We demonstrate how different
actors grew and shrunk in influence and how this impacted the relative structure of and
interdependencies in the ecosystems. At the same time, we demonstrate how acquisitions were
used by firms to gain and retain market power and control of strategic bottlenecks, and how, with
the shifting power between different types of actors in the ecosystem, the acquisition activity has
also shifted, both in terms of the acquirers as well as the acquired firms.

2. Background: Platforms, Bottlenecks, and M&A

2.1. Bottlenecks and Power

In constellations of organizations (e.g., ecosystems, value chains), bottlenecks determine and
shape the extent to which different firms can create and capture value (Baldwin, 2015). The term
“bottleneck” refers to a point in a system that limits the output or performance of the entire system
(Jacobides et al., 2006; Kapoor, 2018), for which there are no or only inferior alternatives at the
present time (Baldwin, 2015). We rely on the distinction by Baldwin (2015) between technical and
strategic bottlenecks. Technical bottlenecks arise from a technical limitation in a system (e.g. a
method of production with a fixed output, a key raw input that is available in limited quantities),
hence representing limitations in value creation. By contrast, strategic bottlenecks arise from one
or a few market actor(s) controlling such a technical solution (i.e., a technical bottleneck), and as
such mainly relate to value capture. Market actors with control over strategic bottlenecks have
elevated opportunities to exert market power and capture superior value, as they possess a VRIN
(valuable, rare, imperfectly imitable and non-substitutable) resource and have the power of
limiting access to part (i.e., the strategic bottleneck) of a system (Baldwin, 2015). As such,
technical bottlenecks usually represent a problem and an asset to overcome the problem (i.e.,
solution). In the case of strategic bottlenecks, there is an actor with control over some form of asset

that allows value creation and capture with no equally viable alternatives. In the rest of the paper,



we will be referring to strategic bottlenecks when we use the term bottleneck, using an explicit
reference to technical bottlenecks otherwise.

Strategic bottlenecks emerge in many contexts (Burton and Galvin, 2022; Jacobides and Tae,
2015). In fact, within any ecosystem, multiple bottlenecks may emerge at the same time (Kapoor,
2018). However, because bottlenecks create the opportunity for specific market actors to exert
considerable power, the existence of bottlenecks might also be conducive to market failures
(Jacobides et al., 2024). They therefore attract the scrutiny of regulators and policy makers.

2.2. Platforms, Ecosystems, and Bottlenecks

Platforms facilitate interactions in two-sided markets, usually between complementors (e.g., app
developers in the case of Apple iOS, sellers in the case of Amazon) and customers (e.g., iPhone
users in the case of i0S, buyers in the case of Amazon) (Parker and Van Alstyne, 2005). For
customers, platforms create value by providing an infrastructure to discover and access a wide
range of complementors and their products that would otherwise have been difficult for them to
identify. For complementors, the key value proposition of platforms is that they provide
instantaneous reach to a large volume of customers, which they would otherwise have a difficult
time to reach or not be able to reach at all. In addition, innovation platforms such as iOS or
Salesforce also constitute the very foundation upon which complementors build and innovate their
products (Cusumano, Gawer, and Yoffie, 2019). Those complementors leverage platforms as
extensible codebases to develop their products by incorporating and extending existing platform
functionality, usually using standardized interfaces (Gawer, 2014; Tiwana, Konsynski, and Bush,
2010; Van der Geest and VVan Angeren, 2023). As such, complementors mostly co-specialize with
the platform (Cennamo, Ozalp, and Kretschmer, 2018).

In this way, platforms underpin constellations of organizations that collectively create and
capture value: platform ecosystems (Mclintyre et al., 2021; Parker, Van Alstyne, and Jiang, 2017).
Ecosystems are “sets of actors with varying degrees of multilateral complementarities that are not
fully hierarchically controlled” (Jacobides, Cennamo, and Gawer, 2018, p. 2264). Platform

ecosystems naturally constitute the complementors that co-specialize with the platform and



contribute to its value proposition. Aside from contributing to a joint value proposition,
complementors are jointly interdependent as they for instance share knowledge (Zhang, Li, and
Tong, 2022) or build on each other’s technologies (Agarwal and Kapoor, 2023). Moreover,
platform ecosystems may include a multitude of other actors as well. For example, the Android
platform ecosystem encompasses mobile handset manufacturers, such as Xiaomi, Samsung, and
Oppo, and producers of complementary technologies that are leveraged by complementors for
platform-specific development, such as software development kits (SDKSs). Platform ecosystems
thus span or endogenously cross industry boundaries (Gawer, 2021), and address industry-wide
challenges by coordinating interdependent relationships and enabling collaborative value creation
(Jacobides et al., 2024). To achieve this, platform ecosystems leverage governance — which is akin
to private regulation (Boudreau and Hagiu, 2009) - to motivate actors to co-specialize with the
platform, ensure alignment among different actors, and compete successfully (Tiwana et al. 2010).

Many of the canonical examples of bottlenecks from the literature, such as Apple, Google,
and Microsoft, are platform firms (e.g., Albers, Gibb, Stabenow, and Daft, 2024; Baldwin, 2015;
Jacobides & Tae, 2015). The foundational characteristics of the platform business model make
platforms particularly prone to becoming bottlenecks. Platforms derive value from network effects
(Parker and Van Alstyne, 2005), which consequently means they benefit enormously from
increased scale and scope. The markets in which platforms operate are therefore prone to tipping
and “winner-takes-all” dynamics (Cennamo, 2021). Moreover, given the structure of a platform
with a stable core and a variable periphery (Baldwin and Woodard, 2009; Gawer, 2014), there are
few alternatives to the platform itself, but there are many alternatives for any complementary
product in the periphery. The combination of low substitutability at the core (i.e., the platform)
and high mobility at the periphery (i.e., complementary products) enables the platform owner to
capture high value while leaving complementors with limited alternatives (i.e., the “architectural
advantage” as outlined in Jacobides et al. (2006)).

The literature on platforms - even if not always directly speaking in terms of bottlenecks -

focuses on many of those issues (e.g., Cutolo and Kenney 2021, Rahman, Karunakaran, and



Cameron, 2024). Rietveld, Ploog, and Nieborg (2020), for instance, observe from a study of four
platforms that platform owners tend to shift their focus from overall value creation at the level of
the ecosystem towards their own value capture as their platforms mature. Similarly, Zhu and Liu’s
(2018) study of Amazon’s product introduction decisions on the Amazon Marketplace provide a
telling example of how a platform owner’s advantaged data position might govern their decisions
of what complementor product spaces (not) to enter. From the emerging line of studies on platform
disintermediation (i.e., conducting transactions outside the scope of the platform) by
complementors (Gu and Zhu, 2021; Waldfogel and Reimer, 2015), it also becomes clear that
platforms often have a profound interest in actively limiting complementors’ attempts of bypassing
the platform. The private governance of platforms — despite initially intended to propel value
creation and capture for a multitude of actors in the ecosystem — may eventually engender
functional and distributional failures, requiring internal and external regulation to work in tandem
to avoid adverse consequences for some (Jacobides et al., 2024; Koo, 2024; Rahman et al., 2024).
2.3. Technological Change, Ecosystem Evolution, and Shifting Bottlenecks

Platform ecosystems are dynamic structures. They evolve over time through changes in technology
(e.g., the creation or change of digital interfaces), business models, or customer preferences
(Gawer, 2021; Jacobides et al., 2006; Mclintyre and Srinivasan, 2017), among others. This
evolutionary process is mainly driven by firms searching for new opportunities in value creation
and value capture and may either purposely or inadvertently shift the bottlenecks in the ecosystem
as a result (Duguid, 2010; Jacobides et al., 2006).

For example, consider the rise of online video streaming providers such as Netflix. Online
video streaming mainly arose as a way for large television studios to license library content (i.e.,
older movies and television shows) that they could no longer feature on television. Television has
been the primary bottleneck in the industry for a long time. Production companies depend on
television channels to gain access to consumers (subscribers). Those television channels are owned
by a handful of companies that could extract lucrative rents as a result. However, with the rising

popularity of online video streaming, viewer patterns have changed. Demand for streaming content



increased, while the appetite for traditional television content declined considerably. As a result,
the bottleneck in this context has shifted away from distribution (i.e. television) towards the
ownership of unique content, as can be seen from the proliferation of streaming platforms by
Amazon, Apple, Disney and others.

What is evident from this example is not only that bottlenecks will shift over time, but also
that the shifting of bottlenecks is often a consequence of deliberate strategic moves. In most cases,
such shifting moves are led by large firms, or “kingpins” (Jacobides and Tae, 2015). These firms
do not necessarily have to be a platform firm themselves, they may be other dominant actors (not
currently) from the ecosystem (Hannah and Eisenhardt, 2018; Jacobides et al., 2006). In some
cases, the shifting of bottlenecks may also be due to complementors vying to gain a position of
strategic bottleneck in the ecosystem (Adner and Lieberman, 2021; Jacobides et al., 2024).

In either case, the typical play of the actors involved is to try and shift (or create) a strategic
bottleneck by changing the co-specialized multilateral interdependence patterns in the ecosystem.
For example, when standardized interfaces and tools to ease platform-specific development for
complementors are introduced (e.g., in mobile apps and video gaming), they can fundamentally
affect how much co-specialized investments complementors make in a certain platform (Cennamo
etal., 2018). Standardized interfaces and tools effectively “commoditize” the underlying platform
(Adner and Lieberman, 2021), shifting the dependence of complementors to these interfaces and
tools while away from the platform, hence providing a strategic bottleneck for the tool provider
instead of the platform.

2.4. Mergers and Acquisitions

Platform owners also take their own strategic actions to try and maintain or even strengthen the
position of their platforms as a bottleneck. Among different strategic actions that platform firms
undertake, mergers and acquisitions (M&A) are a common means for platform companies to gain
control over different parts of the ecosystem. This is exemplified by high profile acquisitions such

as Facebook’s acquisition of Instagram or Microsoft’s recent acquisition of Activision-Blizzard.



By 2020, the large platform companies Facebook, Amazon, Apple, Google and Microsoft had
made over 850 acquisitions (Parker et al., 2021).

A number of recent papers have sought to better understand the acquisitions by platform
companies (Affeldt and Kesler, 2021; Miric, Pagani and El Sawy, 2021; Parker, Petropoulos, and
Van Alstyne, 2021; Staub, Haki, Aier, Winter, and Magan, 2021). From this emerging line of
research, several interesting insights have already emerged. For instance, Miric et al. (2021)
observe that platform firms tend to move towards acquiring complementors as their platforms
mature. They argue that this is because those complementors have considerable bargaining power
and represent substantial value for the platform, while the platform owner has limited power over
them. Cutolo and Kenney (2021) make a related argument. They argue that complementors benefit
most from participation in the earlier life stages of a platform ecosystem. As platforms mature and
grow, complementors do not only confront greater competition, but also face greater risk and
uncertainty from being acquired or pressured by the platform. Similar issues have been
documented with Google and Amazon moving into markets of complementors on their platform
(Wen and Zhu, 2019; Zhu and Liu, 2018).

Importantly, platform firms also acquire a large number of firms that are not (yet) part of
their platform ecosystems. Ozalp, Ozcan, Dinckol, Zachariadis, and Gawer (2022) explore how
platform companies leverage their existing user base, resources and capabilities, and data to move
and expand into new and highly regulated domains such as healthcare and education. Acquisitions
are often central to those strategies (e.g., Amazon acquiring PillPack in order to establish itself in
the medical industry). Similarly, recent papers have hinted at how acquisitions of platform firms
have increasingly begun to focus on the middleware layer, which provides platform-generic and
platform-specific technologies and development tools for use by complementors (Indukaev et al.,
2023). Much of this M&A activity stems from platform firms integrating other parts of the
ecosystem, adapting to (or initiating) shifts in interdependencies and boundaries of the platform

ecosystem (Gawer, 2021).



In addition to platform companies, many other companies within the ecosystem compete for
bottlenecks and market power, often growing their influence through acquisitions (Wang, Yue,
Rajagopalan, and Wu, 2024). Prominent examples include large game publishers acquiring other
developers and larger developer companies acquiring smaller studios to gain a greater share of the
developer marketplace. While such acquisitions have been scarcely explored in earlier studies
(except for Wang et al., 2024), they interact with platform strategies and shape how platforms
make strategic acquisitions and grow.

3. Ecosystem Bottlenecks and their Evolution in the Console Video Game Industry

We illustrate the shifting of bottlenecks using the console video game industry from 1990 to 2023.
The console video game setting has been used in a vast number of empirical platform studies for
several reasons: The industry and its boundaries are well defined, the roles of platforms and
complementors are clearly delineated, data about products and firms is readily available, and
performance of complementary products and platforms can easily be measured (Corts and
Lederman, 2009; Cennamo and Santalo, 2013; Ozalp, Eggers, and Malerba, 2022; Rietveld and
Eggers, 2018). Console video games have been the most widely used empirical setting in platform
research so far (Rietveld and Schilling, 2021).

3.1. The Console Gaming Ecosystems

The console video game setting centers around multiple console-based gaming ecosystems. In
those ecosystems, there are three “major” actors (developers, publishers, and the console owner),
along with several supporting actors (tool providers, and distributors and physical retailers).
Developers and publishers together represent the supply side responsible for the creation of games.
Developers are the firms that are the creators of games. They are responsible for designing,
programming/producing them. Developers can be independent (not owned by any other parent
company) or may be owned by a large publisher or console owner. In later sections, we describe
the evolution of these ownership structures further. Publishers are companies that finance
developers’ projects and handle much of the marketing and distribution of games. Most publisher

firms are larger entities that work with multiple developers. Publishers may also own their own
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developer studios. Publishers typically have substantial influence over the game development
process, as they are the funders of the gaming project and potentially provide the developer with
proprietary tools (e.g. Frostbite Game Engine by Electronic Arts).

Console owners, like Microsoft (Xbox) or Sony (PlayStation), provide the hardware that the
games developed by publishers and developers are released and played on (i.e., the platform).
Importantly, the console firms make licensing agreements with publishers wishing to release their
games on their platforms for a set licensing and royalty fee, and also provide the developer with
tools (i.e., standardized development toolkits), documentation, and other components enabling the
developer to build a game for a specific platform (Ozalp et al., 2018). There often is vertical
integration from console owners up to publishers and developers. Many console owners have their
own game publisher and developer subsidiaries that create (historically exclusive) content for their
platforms (e.g. Microsoft Game Studios, PlayStation Studios). This allows console owners to
ensure that their platforms have high quality games or even exclusive superstar titles (e.g. Halo for
Xbox), while also potentially capturing the sales from those titles.

The supporting actors in console-gaming ecosystems are not traditionally seen as having a
major role of bargaining power, but through the evolution of the ecosystems (as we will describe)
they did rise to prominence or fell to obscurity. Hence, it is important to introduce those actors as
well. Tool providers create game development tools (also called “middleware”), such as game
engines that can be used to create certain fundamental aspects of a game with relative ease (e.g.
player movement, object physics, graphics rendering). Tool providers are third-party companies
(e.g. Epic Games or Unity Software) that license their technology (i.e., the tool) to various game
developers. Finally, physical distributors and retailers were the primary way that games reached
consumers prior to the wide feasibility of digitally downloading DVD-sized or Blu-Ray-sized
games in the 2010s. Table 1 summarizes actors in the gaming console ecosystems.

---- Insert Table 1 about here ---
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3.2. Console Gaming Ecosystems in 1990-2000

The console gaming ecosystems in 1990 mainly centered around the platforms of two players:
Nintendo and Sega. Nintendo introduced the Super Nintendo Entertainment System; Sega
launched the Sega Genesis (Mega Drive outside North America). Nintendo had gained a prominent
position already through the launch of its earlier console (Nintendo Entertainment System), which
had been the primary bottleneck in this industry. For consumers to gain access to and play console
games, Nintendo’s console was the primary system, while game developers had to license the
rights to release their products from Nintendo, subject to strict conditions, such as not being able
to publish games in competing consoles (Evans, Hagiu, and Schmalensee, 2009). The competition
introduced by Sega provided publishers and developers with an alternative platform to release their
games, while also offering consumers more options for console gaming. However, both platforms
held great sway because these consoles used gaming cartridges, for which the console owners
controlled manufacturing. Console owners required publishers to manufacture gaming cartridges
through them, capturing additional profits from game publishers (and developers) in the process.
Evidently, in this period the bottleneck was very much the platform.

The arrival of CD-ROM technology allowed for magnitudes of more data to be stored,
enabling the creation of more complex and immersive games. The production of CDs was also
much cheaper compared to cartridges. The introduction of CD-ROM-based gaming consoles in
the mid-1990s (3DO in 1993, Sony PlayStation in 1995, and Sega Saturn in 1995) meant that
console owners no longer held the same control over the manufacturing process of games as they
did before. The only exception to this was Nintendo that held onto cartridges with its Nintendo 64,
although it faced challenges due to limited storage of cartridges (Ozalp et al., 2018). The diffusion
of CDs helped publishers in two ways that provided them opportunities to grow. First, the lower
costs of producing CDs allowed publishers to sell more games as price reductions could be (partly)
passed over to consumers. Second, because the growing PC (gaming) market also relied on CDs,
publishers could focus exclusively on CDs. This growth opportunity presented two technical

bottlenecks for publishers to overcome in order to become a strategic bottleneck and increase their
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influence and market power: scaling up distribution as well as the supply of variety of games. In
response, publishers acquired distributors (and small publishers that acted as distributors) as well
as developers, essentially starting the initial consolidation of publishers (the acquisition patterns
are described and illustrated in more depth in Section 3.5).

The period from the 1990 - 2000 started with platforms being the biggest strategic
bottlenecks in this ecosystem, but with the introduction of CDs in the new generation of consoles
in the mid-90s, publishers themselves took advantage of the technical bottlenecks they saw, which
were the distribution and development of higher volumes (and varieties) of games. This put them
on the path of controlling new strategic bottlenecks.

3.3. Console Gaming Ecosystems in 2000-2013

The years 2000 and 2001 represented a fundamental shift with the release of Sony PlayStation 2
(2000), Microsoft Xbox (2001), and Nintendo GameCube (2001). Prior to the introduction of these
consoles, there was a plethora of different consoles and their associated ecosystems (consoles by
Sega, Nintendo, Atari, 3DO). PlayStation 2, Xbox, and GameCube had much greater computing
power and graphical capabilities allowing for the creation of more elaborate games. Xbox also
allowed more PC publishers and developers to join the console market due to its shared technical
architecture with the PC.

The radical shift in the computing and graphical capabilities of the new consoles created
opportunities for larger publishers that could fund “blockbuster games”, games which were much
larger, more elaborate, and more expansive than those sold by others. This established a domain
where large publishers were virtually unchallenged by smaller players, leading to the development
of large-scale franchises (e.g., Call of Duty) or breakout titles that evolved into such franchises
(e.g., Grand Theft Auto I11). The market power of publishers was further amplified by their control
over distribution channels and strong presence in the limited shelf space at physical retailers, as
well as by leveraging large marketing budgets (Takahashi, 2009), and a collection of in-house

development studios.
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Another important development that started around this time was the introduction of official
licensing programs that allowed third-party tool developers to offer their tools for game
development for specific consoles (i.e., game engines). These tools were central to cross-platform
game development, which reduced the degree of co-specialization of developers to a single console
(Miric, Ozalp, and Yilmaz, 2023) and made multi-homing easier.

As game development costs rose, publishers of large budget games adopted one of two
strategic approaches. They either multihomed their games across multiple consoles, spreading the
fixed costs of development across the user bases of each console (Corts and Lederman, 2009), or
capitalized on console owners’ desire to secure blockbuster titles through timed or perpetual
exclusivity. In exchange, publishers received monetary and marketing support from the console
owners (Cennamo and Santalo, 2013). Those dynamics led to further consolidation of publishers
through the acquisition of independent developers and a focus on developing large budget games
with blockbuster-style launches that aimed to build a brand or franchise around a particular game.

The strategic bottleneck in this period shifted fully to game publishers, and particularly to a
small number of very large publishers (Electronic Arts, Activision, Ubisoft, and Take Two).
Although console owners had their own “first-party” games, their overall influence had decreased
during this period. Figure la shows the increasing share of yearly game sales revenues by the
largest four publishers during this period and the decreasing share of yearly game sales revenues
by console owners’ games. Figure 1b shows the increasing consolidation of developers under
publishers. By the end of this period, around 60 percent of games were developed by a publisher-
owned developer.

---- Insert Figure 1 about here —
3.4. Console Gaming Ecosystems from 2013 onwards
In the first two episodes, key actors (i.e., console owners and publishers) held a strategic bottleneck
position because of challenges in distribution and consumer access (e.g., limited shelf space at
retailers, the manufacturing of cartridges) and unique technological functionality offered by the

console and the consequent co-specialization required by developers to leverage this functionality.
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Through strategic actions of actors - particularly by console owners and tool makers - as well as
broader technological change, more recently bottlenecks shifted away from publishers again
towards other actors.

By the time the eighth generation of consoles was released in 2013 (Sony PlayStation 4
and Microsoft Xbox One, with Nintendo Switch following later), console owners had started
displacing physical retailers by establishing their own online game stores. Right before the start of
the 2010s, console owners introduced programs aiming specifically to onboard small developers
to their marketplaces (e.g., ID@Xbox) - both to increase the game variety on their consoles and to
reduce their dependence on major publishers. This made sense at that time since those games were
smaller and could therefore more easily be delivered digitally. By 2013, however, major releases
started to be offered through console owners’ marketplaces as well, with physical retailers
increasingly losing sales as a consequence. By relying on the console owners’ digital marketplaces,
publishers were able to cut on costs previously paid to physical retailers, but doing so meant a
decrease in the relative advantage of major publishers compared to smaller publishers and other
actors, as major publishers essentially gave up their previously superior position in terms of
distribution. Console owners also introduced subscription-based memberships that were required
for playing multiplayer games, but that also included additional free games or other discounts. As
such, they took over even more of the direct interaction with consumers.

Beyond console owners taking over much of the direct relationship with consumers, the
eighth generation consoles also brought about a technological shift. For the first time, console
architectures were no longer based on unique, highly customized chipsets that usually required
custom programming approaches and hence high co-specialization by game developers (Cennamo
et al., 2018). Instead, the gaming consoles used chipsets that were not far away from PC
(PlayStation and Xbox) or mobile (Switch) architectures.

As the relative benefits of co-specialization decreased, tool makers benefitted as well. Two
tool makers grew to dominance: Unity Software (Unity Engine) and Epic Games (Unreal Engine).

More and more game developers started using game engines. By using such tools, developers
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could focus on creating novel storylines, content, and characters, while the basic technology for
the product was provided by the game engine (Miric et al., 2023). This led to a democratization of
game development on mobile platforms and PC. However, most importantly for the context of
console gaming, the diffusion of low-cost development tools led to a large influx of games by
smaller players, a development that was only propelled further by the growth of digital game
distribution. Smaller providers in many ways brought greater richness and diversity in games to
consoles. However, their increased influx also shifted the bottleneck towards console owners (once
again) and tool developers, while publishers started to lose their bottleneck position. If a platform
could attract a wide range of developers and provide them with development tools, it could “let a
thousand flowers bloom” (Boudreau, 2012), threatening the model of game sales being driven by
blockbuster games. This eventually came true to some extent. From Figure 1a, a decrease of major
publishers’ share in game sales revenues is visible in this period, while console owners’ games
revenues increased. However, as tool makers essentially operate a duopoly, the strategic bottleneck
shifted to game engines as well. Many game developers have become crucially dependent on game
engines in their day-to-day development activities. Game engines have even found applications
beyond gaming in digital animation, architecture, and movie development, among other uses,
further scaling the power of tool makers. Figure 2a visualizes the consistent increase in the third-
party game engine adoption in console games. The number reaches 50% for the sample of console
games released in 2018. Figure 2b visualizes multihoming (games released for more than one
console) by publishers over time.

--- Insert Figure 2 about here ---
3.5. Ecosystem Evolution, Shifting Bottlenecks, and M&As as a Strategic Tool to Adapt
Shifting Bottlenecks
The evolution of the console gaming context from 1990 onwards highlights how the roles of
different actors and their control over bottlenecks changed. Bottlenecks shifted with evolving
technologies, driven by changes in the costs and specifics of data storage, distribution, and game

development, as well as by strategic moves from various actors. In the early 90s, console owners
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hold control over the fundamental bottleneck. They controlled both the console as well as the
distribution and production of game cartridges. With the distribution of CDs, a wider range of
actors could create and distribute game cartridges. Game publishers that consolidated to gain
market power in the distribution market benefited by gaining control of the major bottleneck.
Following the introduction of Xbox and PlayStation in 2000, large publishers leveraged their scale
to create high-quality “blockbuster” games that fully leveraged the enhanced functionality of
consoles. Control over bottlenecks thus shifted to publishers who built highly lucrative franchises
that could convince consumers to adopt a console. From 2013 onwards, the diffusion of the internet
and digital distribution through platforms along with the broad diffusion of third-party game
development tools allowed many smaller developers to enter. This led to a shift in bottlenecks
towards console owners, who controlled digital marketplaces, and tool makers whose game
engines lowered the costs of development and attracted product creators. We summarize those
changes in Table 2.
--- Insert Table 2 about here ---

Strategic actions by the different actors in this context, and especially acquisitions, were in good
part conducive to the changes we observed. Figure 3 plots the number of acquisitions in the console
gaming context broken out by acquired (3a) and acquiring actor type (3b). Looking at Figure 3a,
in line with the periods we identified, one can see the projections of the shifting bottlenecks in
acquisition activity. Considering the period before 2010s, for instance, it is easy to see how
distributors were acquired (by publishers) as well as other publishers right around the year 2000.
These publishers were acquired by other publishers for their distributional role, especially in
expanding to or growing in new geographies. In addition, Figure 3a shows that a high number of
developers were acquired between 2000 until the economic crisis in 2008. Combining this
observation with Figure 3b allows us to concur that these acquisitions were mostly made by
publishers - in line with our story for the period until 2013: The number of acquisitions by
publishers peaks in 2000, and remains relatively high until 2010. Turning our attention to the

period starting in 2013, we can observe from Figure 3b that acquisition activity by both platform
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owners and tool developers markedly increased. Platform owners made large acquisitions in this
period. They acquired large publishers with numerous development studios under them (e.g.,
ZeniMax and Activision-Blizzard acquisitions by Microsoft in 2021 and 2023, respectively) as
well as major developers costing a few billion dollars (e.g., Sony’s acquisition of Bungie Software
in 2022). Meanwhile, the acquisition activity of tool developers was on the rise as well, whom
mainly acquired other technology and tool providers, which can be also observed in the increased
tool developer acquisitions around 2020 in Figure 3a. Finally, we also observe publisher
acquisition activity in the period starting in 2013 is again increasing. This increase is due to
publishers’ increasing acquisitions to diversify to the mobile gaming space and also shows how
their acquisitions contrast with those of platform owners. 2013 onwards, publishers acquired 47
developers, of which 25 were mobile game developers, whereas platform owners acquired 90
developers, of which only 12 were mobile game developers. Likewise, publishers acquired 6
publishers 2013 onwards, of which 5 were mobile game publishers, whereas platform owners
acquired 4 publishers of only 1 was a mobile publisher. These patterns further show that platform
owners increasingly consolidated content for their platforms (and beyond, with PCs), whereas
publishers diversified to mobile space.
--- Insert Figure 3 about here ---

4. Theoretical Insights and Learnings

Above, we reviewed the evolution of the console gaming industry and attempted to describe: a)
the structure of console gaming ecosystems, b) how platform owners controlled the initial
bottlenecks, c) how those bottlenecks and the control over them shifted over time, and d) how
strategic acquisitions were leveraged by actors vying to position themselves to those shifting
bottlenecks. This evolution of the console gaming industry speaks to our theoretical understanding
of how bottlenecks play a key role in shaping an ecosystem and can allow actors to exert market
power, affecting value creation and value capture dynamics within the ecosystem. These findings
have implications for our understanding of a wide range of theories related to platform ecosystems

and competition, as well as regarding platform regulation.
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4.1. Shifting Ecosystem Interdependencies and its Implications for Understanding
Bottlenecks and Market Power

In nascent industries, the emergence and evolution of bottlenecks are often unpredictable (Hannah
and Eisenhardt, 2018). Our examination of the console gaming industry highlights key factors that
have influenced the development and shifting of bottlenecks within console ecosystems. A
recurring theme in these shifts is the reconfiguration of the interdependence structure among
ecosystem actors. Such interdependencies are fundamental to ecosystems (Jacobides et al., 2018,
2024) and play a crucial role in determining how value is created and captured. Understanding
these evolving interdependencies is essential to analyzing the movement of bottlenecks. Moreover,
this approach emphasizes the need to consider multilateral relationships among actors—especially
in the context of platform regulation—moving beyond the bilateral dependencies central to
transaction cost economics that have historically shaped our understanding of these dynamics
(Aversa and Hueller, 2023; Jacobides et al., 2006).

To elaborate, the first shift in the console gaming industry came from the diffusion of
consoles based on CD-ROM technology, which affected the links between console owners and
publishers. With this shift, console owners no longer controlled the manufacturing of cartridges
for game storage, making publishers less dependent on console owners and enabling them to
capture more value. Publishers sought to acquire distributors and smaller publishers (mostly for
distribution), aiming to maximize reach and get shelf space in physical retail locations. All this
meant that part of console owners' strong relationship to consumers was being challenged by
publishers with a strong link to retailers. In the following period, the bottleneck position of
publishers was further consolidated by a combination of pursuing high budget “blockbuster”
games, acquiring most of the available independent developers in the market, a strong position in
physical retail (with high budget marketing), and increasing multihoming or rather pursuing
exclusivity deals with console owners. This combination of factors allowed major publishers to
reduce the influx of new entrants in the publishing space, increasing value capture on the one hand

(Jacobides et al., 2006) while on the other hand becoming less replaceable by console owners (e.g.,
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Electronic Arts decided not to release any games for Sega’s Dreamcast, contributing to the
eventual demise of the console (Ozalp et al., 2018)). In this period, tool developers also started to
ramp up adoption, which had important ramifications for the co-specialization links between the
console owners and developers in the longer run. Specifically, the increasing usage of tools by
developers reduced their co-specialization needs, for example leading Sony to decide to move
away from highly customized architectures after the PlayStation 3 (Cennamo et al., 2018). This
started changing the dependence structure for developers.

In the final period, multiple factors shifted the bottleneck again towards platforms and tool
developers. The widespread availability of high speed internet for large digital downloads allowed
console owners’ digital marketplaces to flourish while reducing the role of physical retailers (and
traditional distribution channels of publishers) year over year. At the same time, console owners
had been supporting smaller developers, who were greatly empowered by tool developers as well
as by self-publishing programs of console owners, which helped change the links between
developers and publishers by creating an alternative to major publishers. Simultaneously, console
owners rekindled their relationship with consumers through their digital storefronts and by selling
subscriptions for multiplayer gaming. It is also in this period that tool developers became an
increasingly fundamental part of console ecosystems. Many developers started to change their co-
specialization patterns - instead of specializing in individual custom technologies of different
consoles, they started to build their gaming development processes around game engines. These
developments have naturally conferred more market power to tool developers, who at this point
have become virtually indispensable to many developers.

Beyond the importance of interdependencies in ecosystems, from the console video game
context we can also see how firm strategies shifted towards accruing and controlling key assets
(Baldwin, 2015). For instance, once platforms became relatively dominant, in the form of
Microsoft’s Xbox (360 and One) and Sony’s PlayStation (3 and 4), they sought to compete with
each other by developing proprietary and highly valuable titles, and also to limit the bargaining

power of game developers. Publishers sought to partially counteract this via diversification, to
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offering versions of their products that could be accessed on any device (any console, PC, mobile,
etc.), as was also reflected in publishers’ acquisition patterns from 2013 onwards.

4.2. Implications for Understanding and Scrutinizing Strategic Acquisitions

As our review of the evolution of the console gaming industry highlights, acquisitions are often
used within platform ecosystems to defend or shift bottlenecks. Our observations inform the debate
regarding the regulation of acquisitions by platform companies (e.g., Parker et al. 2021). The
acquisitions by platform companies tend to focus on upstream markets, such that they acquire
either tool developers that enable complementors (e.g., developers, publishers; Miric et al., 2021)
or complementors themselves (Wen and Zhu, 2019). Since platform owners can become
bottlenecks, which might cause distributional failures (Jacobides et al., 2024), such acquisitions
have drawn considerable scrutiny. Our findings directly advocate for the importance of
scrutinizing such acquisitions by platform firms using an ecosystem lens. However, the shifting of
bottlenecks within the platform ecosystem highlights the need to scrutinize acquisitions by other
actors in the ecosystem with equal rigor. As our illustrations from the game console industry
suggests, the bottleneck and associated market power may even shift towards complementors
affecting the ecosystem’s value creation (functional failures) and value capture (distributional
failures). To illustrate, even though platforms such as PlayStation and Xbox are institutionally
considered to be the bottleneck in the console video game industry, Microsoft acquiring
Activision-Blizzard may not be key in shaping the console gaming industry per se. Rather, the
acquisition may shape the relative market power of game developers more broadly. The acquisition
of Activision-Blizzard gives Microsoft a more important advantage over other game developers
than the advantage it may provide in the console gaming context. Relatedly, consider how Epic
Games is able to challenge platform owners across segments of the broader gaming sector,
including console owners, PC gaming stores, and mobile platforms, taking actions akin to
commoditizing underlying platforms (Adner and Lieberman, 2021), such as pioneering “cross-

play” across any platform — including competing consoles, through which players of the same

21



game can play with each other regardless of the platform they use. As such, these highlight the
intricate battles for bottlenecks and reshuffling of the interdependencies among ecosystem actors.
This is where so-called “ecosystem theories of harm” may prove useful. This new theory of
harm builds on insights from network economics to evaluate how the collection of assets and
capabilities owned by an actor (for now usually a major platform) can be leveraged to
fundamentally change existing markets or the target market of the acquirer. The main aim here is
to capture seemingly unrelated acquisitions that may eventually have strong synergies for the
acquirer that could eventually harm consumers (Caffara et al., 2023a; for an example in healthcare
and education see Ozalp et al., 2022). However, an important challenge for the effective
deployment of ecosystem theories of harm is being able to trace and outline a collection of
capabilities for antitrust purposes (Caffara et al., 2023b). This requires assessing not only the
network of capabilities, products, and assets of the acquirer, but also delving into the industry or
ecosystem architecture - including rules, roles, and relationships of division of labor (Jacobides
and Lianos, 2021). Our observations from the console gaming context underscore the importance
of such an exercise. Our approach of looking at the changing interdependencies and shifting
bottlenecks in platform ecosystems provides one way of making tangible the current situation and
possible consequences at the ecosystem-level. As such, we hope our illustrations are useful to the
further development and application of ecosystem theories of harm. Important to emphasize in this
regard is that our approach can be leveraged across ecosystems. Multilateral interdependencies are
central to the very existence of ecosystems (Jacobides et al., 2024). While each ecosystem will
have its own set of actors and evolutionary trajectory, which requires contextual knowledge, the
fundamental idea of changing interdependencies and bottlenecks in ecosystems should be
applicable.
4.3. Implications for Regulation of Platforms
More broadly, our observations also hold implications for how we think about competition policy
and platform regulation. Much of the recent debate in platform regulation and resulting regulatory

frameworks have come down to regulating specific platforms and their owners (e.g. Microsoft or
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Sony in our context). Platforms are institutionally considered as the main bottleneck that could
potentially harm consumers the most, with a focus on fairness and distributional issues around
value capture (Jacobides et al., 2024). As a result, there is growing regulatory momentum toward
prescribing ex-ante guidelines for the desirable behavior of platform owners, aiming to prevent
adverse outcomes. The proposed Open Apps Market Act (OAMA\) in the U.S. targets Apple and
Google and their mobile operating systems. The Digital Markets Act (DMA) in Europe designates
a number of dominant platforms across various areas such as search, operating systems, and
intermediation. Asia has also witnessed a number of regulatory initiatives that are similar in
approach (see e.g., Rong, Sokol, Zhou, and Zhu, 2024 for China).

Our primary insight from the console gaming context is that bottlenecks naturally shift,
possibly multiple times, as the ecosystem evolves. Consequently, regulation of platforms (or
perhaps more aptly bottlenecks) per definition becomes a moving target. With a view on the long-
term sustainability of regulatory frameworks, there could thus be advantages to devising regulation
targeted at an evolving pool of firms that meets certain criteria. The European Union for instance
designates gatekeepers under the DMA on an ongoing basis based on a number of predefined
thresholds (i.e., the scale and sustaining of net turnover in the European Economic Area and the
number of monthly users) (European Commission, 2023). It is conceivable that, over time, both
the firms that fall under the scope of such regulation, as well as criteria used for inclusion, change.

Importantly, we highlight that there are situations in which actors, other than platform
owners, might have considerable market power and control over bottlenecks, to the extent that
functional or distributional failures could ensue (Jacobides et al., 2024). Yet, those cases are not
covered under current ex-ante platform regulation. In September 2023, Unity, a tool developer,
announced the unilateral introduction of a runtime fee for their game engine, implying that game
developers would have to start paying for the engine based on their ex-post realized game
performance (i.e., player counts). The introduction of such a payment scheme could introduce
substantial uncertainty on the part of game developers, which would be hard, if not impossible, for

them to circumvent because of technological lock-ins (i.e., because of a bottleneck). Consequently,
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developers would likely have to factor those projected costs into the pricing of their games to the
ultimate detriment of consumers. Yet, despite its evident market power and potential adverse
consequences, Unity would fall outside the scope of the DMA, simply because it is not a direct
gatekeeper towards consumers. For this reason, the European Federation of Game Developers
released a statement appealing the European Commission to include game engines under the DMA
(EGDF, 2023). Eventually Unity has taken back its runtime fee decision in September 2024.

Another key takeaway from our observations is the critical importance of considering
ecosystem interdependencies. Bottleneck shifts are inherently tied to a reshuffling of
interdependencies among ecosystem actors. Effective platform regulation requires adopting an
ecosystem-wide perspective to understand how these interdependencies influence value creation,
value capture, and consumer welfare. Such an approach aligns with the very purpose of platform
ecosystems—to internalize externalities that would otherwise remain uncoordinated (Jacobides et
al., 2024)—and could also enhance existing regulatory frameworks by mitigating unintended
consequences. For instance, recently it was reported that DMA negatively impacted hotel
reservations through the changes it made to its Google Search and Google Maps. These changes
have not only reduced Google Hotel’s market share, but also reduced direct reservations (Delgado,
2024). This demonstrates how complex interdependencies, such as those between accommodation
providers and search traffic, can yield unforeseen regulatory outcomes.

An increased emphasis on the ecosystem-level in regulation also introduces intriguing new
challenges. Ecosystems, such as those forming around platforms, are deliberately crafted by a
private actor that sets the rules of engagement and incentivizes certain behaviors (Jacobides et al.,
2024; Tiwana et al., 2010). Those actors act as “private regulators” (Boudreau and Hagiu, 2009).
Yet, the actors in the ecosystem, the governing actor included, are also subject to external
regulation (Koo, 2024). This raises interesting questions about the conditions under which internal

and external regulation are aligned, and what happens when they are not.
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5. Conclusion

Platforms draw considerable attention from regulators, as they often constitute bottlenecks.
However, as the case of the console video game context suggests, bottlenecks are not static and
therefore market power within the platform ecosystem shifts over time. As technological shifts
occur and firms vie for dominance, bottlenecks can shift and different companies in the ecosystem
can gain market power. This has implications in that it rearranges ecosystem interdependencies. It
also affects firm strategies, including pushing firms to make certain strategic acquisitions, shifting
the extent to which firms develop exclusive products or to commit themselves exclusively to a
single platform. When studying and understanding platforms and their surrounding ecosystems, as
well as when devising regulatory frameworks, it is therefore important to consider the structure
and interdependencies in the ecosystem at that point in time and understand the strategies of firms

with reference to their position in the ecosystem in order to make inferences about the future.
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Figure 1. Share of Total Yearly Game Sales Revenues by Big 4 Publishers and Console Owners and Share of Titles released by

Inhouse Studios

Panel A. Market Share (% of Total Sales Revenues) by Big 4 Panel B. Share of (% of All Titles) released by Inhouse Studios
Publishers and Console Owners. (Studios Owned by Publisher Companies)
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Figure 2. Third-party Game Engine Usage and Multihoming Share Over Time

Panel A. Share of Titles Using Third-party Game Engines
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Figure 3. Acquisition Patterns over Time

Panel A. Number of Acquisitions by Type of Acquired Firm

Panel B. Number of Acquisitions by Tvype of Acquiring Firm
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Table 1. Actors in the Console Gaming Ecosystems

Tool Makers

Game Developers

Publishers

Console owners

Physical Retailers and
Distributors

Provide tools that enable
the basic functionality and
can be used across game
development settings.

Examples:

- Unity (Unity Software)
- Unreal Engine (Epic
Games)

Create game
designs and coding
game functionality.

Examples:
- From Software
- Rockstar Games

Provide funding and
handle distribution of
games. Often have
multiple games.

Examples:

- Electronic Arts

- TakeTwo Interactive
- Ubisoft

- Activision Blizzard

Develop and provide the
key hardware that games
are developed for and
users play their games with

Examples:
- Nintendo (Switch)
- Sony (PlayStation)

Physical Retailers: Acted as
the final store to sell games
(whether by console owner
or publishers) to consumers

Examples:
- GameStop
- Walmart

Distributors: Distributed
games to physical retailers

Both of these actors are
replaced by console owners’
digital markets over time
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Table 2. Periods in the Evolution of the Console Gaming Industry

Time Actor at the Summary Market Conditions
Period Strategic
Bottleneck
1990 - Platform Owners Controlling Production, Need for co-specialization Early on little alternatives for publishers
2000 and developers, alternatives come by as
time passes and CD technology helps
expand the market and increase margins.
2000 - Publishers, Launch of technologically advanced consoles and Strong position of Xbox and PlayStation
2013 especially in the growth of the console market. Large publishers early in the period. Growth of the
latter half of the benefiting from their economies of scale and scope to gaming market. Consolidation of
period. consolidate the market. publishers over the period.
Tool developers
steadily increasing
in usage, not at a
bottleneck yet.
2013 - Platforms and Tool Many independent developers and a growing number | Rise of lower cost development tools and
Current developers of mid-sized publishers. Platform owners benefiting indie game industry. Platform owners

from online distribution via their own digital markets.
Tool developers expand to multiple activities and
increasingly become bottlenecks.

and tool makers benefiting from
changes, whereas publishers face
decreasing value capture.
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