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Abstract
In a recent trend in digitalization, many platform incumbents have steered their fo-
cus towards creating collectively shared persistent virtual frameworks known as 
‘metaverses’. Due to the emergence of digital platforms in the game industry over 
the last decade, the industry is now challenging the digital platform incumbents in 
metaverse development. Will the development unlock new data-driven markets, how 
will the landscape of digital platforms be reconfigured, and what are the strategic and 
policy implications for Finland and the European Union?
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Digital platforms – A gamechanger for the game 
industry
In the past decade, discussion has been vibrant regarding a new development in digi-
talization, a so-called ‘data economy’. In the discussion on the digital platform econ-
omy, however, it has long since been recognized that, at its core, digitalization has 
more to do with interactions than data itself. While data can certainly be valuable, 
mostly its value derives from enabling more productive interactions between parties, 
or better-informed decisions regarding those interactions, in one form or another. In 
this respect, few others have harnessed data to facilitate interactions as prominently 
as digital platforms in the platform economy (Still et al., 2017).

In the past decade or so, the game industry has undergone a significant transfor-
mation in how games are played, developed, and distributed due to the onset of dig-
ital platforms. During this time, distribution platforms, such as Google Play, Apple 
Store, and Steam have opened up an entirely new array of game industry markets. By 
offering significantly larger developer revenue shares than the former industry stan-
dards before platforms, and by enabling access to vastly larger target audiences, the 
platform giants have enabled smaller game studios to become more empowered in 
game content creation.

At the same time, platformization has also started taking hold of the game in-
dustry in other layers of the technology stack. With creations such as Quake Engine 
by id Software, Unreal Engine by Epic Games, and RenderWare by Criterion Soft-
ware, game houses started developing game engines independently from the game 
content already in the late 1990s. In this transformation, content creation—such as 
graphics, storyline and characters, and the game-specific rules and objectives—was 
separated from building the basic game infrastructure—such as the game physics, 
collision detection, graphics rendering, and networking. By licensing these infrastruc-
tural frameworks, or game engines, to other game studios as the foundation for new 
games, some studios were able to tap into an additional lucrative business-to-busi-
ness revenue stream, while providing other studios with more versatility in game de-
sign, lower development costs in development and lower barriers of entry into the 
game industry markets.

When the engine becomes the driver

Today, modern game engines can comprise some of the most elaborate and complex 
software ever written. Game engine developers are also targeting an increasingly vast 
range of hardware platforms and higher-level programming languages, further increas-
ing the decoupling of the different layers of the game industry technology stack. As 
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Figure 1
Number of projects listed in itch.io by game engine (thousands)

a consequence, from the perspective of digitalization, the facilitation of the interac-
tions is becoming more and more concentrated in the platform domain.

The game industry is not the first example of a setting where this kind of a de-
coupling and rebundling of the technology stack has occurred as a result of digital 
platforms. A decade ago in the mobile phone business, for example, the platformiza-
tion of the smart phone operating systems transformed the entire industry, leading 
to a significant change in the bottlenecks and the gate-keeping control points in the 
value chain. In only a few years, the operating system went from being the most im-
portant competitive differentiator between mobile phone manufacturers to becom-
ing almost a commoditized part of the industry’s technology stack (Kenney & Pon, 
2011; Pon, Seppälä, & Kenney, 2014).

Similarly, just as smart phone devices today are embedded into operating sys-
tems instead of vice versa, games are now being increasingly embedded into engines 
instead of engines being embedded into games. In fact, today the majority of game 
development takes place on top of the few most popular game engine platforms. Ac-
cording to Unity, for example, more than 50 percent of all games across mobile, PC 
and console domains now utilize the company’s game engine, and over 70 percent 
of the top 1000 mobile games are made on top of the Unity game engine (see Fig-
ures 1 and 2).1 On the game distribution platform Steam, which accounts for 75 % 
of the global market share of PC games, the two most popular game engines alone 
account for 39 % of the top 250 most popular games (see Figure 3). The figure is by 
no means insignificant, considering that one half of Steam’s global revenue can be 
attributed to the top 100 games alone (Zuckerman, 2020).

Figure 1 Number of projects listed in itch.io by game engine (thousands)

Sources: itch.io.



165Article 6 – The Little Engines That Could

0

10 000

20 000

30 000

40 000

50 000

2009 2011 2013 2015 2017 2019

Sources: Statista, Steam API data (authors’ estimate based on Steam depot files).

Figure 2
Total games released on Steam by game engine (cumulative)

Other

Unity

Unreal Engine

Figure 2 Total games released on Steam by game engine (cumulative)

Sources: Statista, Steam API data (authors’ estimate based on Steam depot files).

Sources: Steam API data (authors’ estimate based on Steam depot files).

Figure 3
Top 250 most popular Steam games by game engine (%)

Unity
21 %

Unreal Engine
18 %

Strictly
in-house or

game-specific
38 %

Other
proprietary

(licenseable)
19 %

Open source 2 % No data 2 %

Figure 3 Top 250 most popular Steam games by game engine (%)

Sources: Steam API data (authors’ estimate based on Steam depot files).



166 The Fifth Wave – BRIE-ETLA Collection of Articles

An industry aiming for serious growth
Game engines are a vivid example of how the platforms in the game industry can of-
fer new versatile ways of virtual interaction with data, in a significantly more real-
world-like manner than before. The platformization of game engines and their en-
hanced capability to facilitate virtual interactions have led to the rapid broadening of 
the scope of their applications in recent years. Instead of pure entertainment, game 
engines are now increasingly being licensed for non-entertainment purposes such 
as visualization, training, and scientific exploration in industrial, medical, and mili-
tary contexts in so-called serious games.

To name a few examples, in the construction industry, game engines are now be-
ing used to design and explore virtual building information models (BIM) in an in-
teractive real-time manner. As one example, in the aftermath of the fire of the No-
tre Dame cathedral in 2019, Ubisoft’s building information models and game engine 
were utilized to reconstruct the cathedral’s lost historic features. In medicine, game 
engines are used to train surgeons and to visualize molecular data in the development 
of new medicine (Gardner, 2018). Respectively, in telecommunications, game en-
gines are employed to simulate 5G wave propagation in real-time (Caulfield, 2021). 
Also, in the film industry, game engines are enabling new techniques of virtual pro-
duction where special effect can already be seen in real-time during principal pho-
tography (Lappalainen, 2021). For example, Disney’s new Star Wars series ‘Man-
dalorian’ was filmed and rendered by using Unreal Engine in this very manner (Ball, 
2020). The list of applications goes on and on.

Recently, the game industry has increasingly steered its focus towards creating 
something which, if realized, would enable even more versatile digital interactions. 
While still existing mostly at the level of a vision rather than reality, these so called 
metaverses are generally described as virtual frameworks that are collectively shared, 
persistent, synchronous, and interoperable. Comprising more than a mere virtual re-
ality, a metaverse should be understood as a much broader concept, something akin 
to system of systems, a comprehensive infrastructure not tied to any one application 
or any single individual provider (Ball, 2020).

In academia, systems of systems are typically characterized by five key properties, 
in the so called ‘Maier’s criteria’. Firstly, the individual systems must be operationally 
independent, so that if the system of systems is disassembled, the individual systems 
can still independently perform in a useful manner. Secondly, the individual systems 
must be managerially independent, meaning that they are mostly acquired and inte-
grated independently. Thirdly, the individual systems are geographically widely dis-
tributed, and can typically readily exchange information but not physical things, such 
as mass or energy. Fourthly, the system of systems must be capable of emergent be-
haviour, so that as a collective it can perform higher functions which do not reside 
in any of the individual systems. And lastly, the system of systems exhibits constant 
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evolutionary development where structure, function, and purpose are continuous-
ly added, modified, and removed over time (Boardman, Dimario, Sauser, & Verma, 
2006; Maier, 1998; Sage & Cuppan, 2001).

One idea behind the concept of a metaverse is that by building it to be physical-
ly based, i.e. accurately simulating the laws of physics, material properties, and oth-
er such aspects of our physical reality, the metaverse framework can be used for vir-
tually an unlimited scope of purposes in a much more interactive way than in earlier 
applications. By enabling persistent virtual data objects, digital entities can traverse 
between digital domains and migrate from one application and industry to another. 
Furthermore, the idea is that through augmented reality, metaverse objects can also 
be layered on top of our physical world where they can be interacted with just like 
any natural object (Caulfield, 2021).

Who weaves the fabric of the new reality?

Should the efforts towards building a system-of-systems-level metaverse platform be 
successful, the question that naturally follows is who will be the market-makers, the 
owners of the fabric of this new reality, and how will this affect the value capturing 
ability across industries and geographies?

Unity, the provider of the most popular game engine at the moment, has recent-
ly given indications of its plans to engage in metaverse development (Gabriele, 2020; 
VentureBeat, 2021; Parisi, 2021). Similarly, Epic Games has also expressed a desire to 
develop Fortnite, one of the most popular games based on its engine, into a metaverse 
platform (Ball, 2020). Many others affiliated with the game industry have also ex-
pressed similar goals. For example, the graphics hardware manufacturer NVIDIA re-
cently launched a new engine platform named Omniverse, which the company says is 
“aiming for universal interoperability” (nVidia, 2021). Facebook—more recently known 
as Meta—has voiced its desire to transform itself from a social network company into a 
metaverse company, with the help of its Oculus VR and Horizon virtual meeting space 
technologies (Newton, 2021). Amazon, Microsoft, Epic Games, and Valve have also all 
been increasing their capabilities and resources along a similar tangent (Ball, 2020).

Additionally, many of the incumbent digital platform giants of today, such as Goo-
gle, Apple, and Tencent, already possess strong monolithics which they could lever-
age for market dominance in the wake of the transformation of the game industry. 
For example, Google’s ecosystem already facilitates strong capabilities in streaming, 
live ops, and artificial intelligence—all of it supported by immense amounts of data. 
Similarly, Amazon has been systematically increasing its capabilities on all levels of 
the game industry’s technology stack, including the Luna Controller thin client gam-
ing hardware, the Lumberyard game engine, and Amazon Luna—a Netflix-style dis-
tribution platform for streaming games over the internet (See Figure 4).
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Sources: Authors.

By having a stake of ownership in the most prominent game engine providers, 
the Chinese platform giants have also been able to tap into the European and Amer-
ican markets through this horizontally expanding platform layer in the game indus-
try. For example, Tencent has formerly acquired 40 % of Epic Games, the provider 
of Unreal Engines (Kain, 2021).

While Western digital multi-sided platform giants have had the tendency to grow 
and evolve more vertically across the technology stack, the Chinese platform giants 
have more experience in building and expanding their platform businesses horizon-
tally across industries, through their so-called platform business group strategy (see 
e.g. Jia, Kenney, Mattila, & Seppälä, 2018). Whether the Western platforms will be 
able to adapt to this horizontal model efficiently remains an open question, and a 
factor in how the platform landscape may become reconfigured in the wake of the 
metaverse development.

How should Finland prepare?

Finland has a long history of successful video game development. In recent years, 
some Finnish game studios have arisen amongst some of the most important com-
panies for the Finnish economy in terms of GDP contribution (Ali-Yrkkö, Seppälä, 
& Mattila, 2016). In recent international comparisons, Finland has placed amongst 
the top three game developer countries in Europe by turnover, making it one of the 
most attractive game industry hubs in the world today (Neogames, 2019). In this re-

Source: Authors.

Figure 4
The game industry technology stack of Amazon
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gard, the increasing trend of platformization in the game industry and the metaverse 
development raise several considerations for Finnish business strategy and public 
innovation policy.

The vision of an interoperable system of systems is not entirely a new one to the 
industrial sector, of course. A similar idea has been baked into many earlier indus-
trial concepts, such as ‘internet of things’, ‘industrial internet’, ‘digital twin’, and so 
on (Porter & Heppelmann, 2014). Many problems have been identified in research 
that stand in the way of this development, as earlier efforts have struggled to estab-
lish wide-scale integration. (Tähtinen, 2018). In the light of these prior difficulties, 
one might ask, what separates the game industry platforms from earlier efforts to-
wards system-of-systems-level interoperability.

Despite the momentum, the concept of the so-called ‘data economy’ has so far re-
mained ambiguous in regard to its significance to most companies and industries, and 
the Finnish economy in large (Nikander, Mattila, & Seppälä, 2018; Tähtinen, 2018). 
One of the key considerations is whether the new wave of game industry platforms 
and the metaverse development can crystalize the concept the so-called ‘data econ-
omy’ and its significance to industries through their enhanced interaction and vir-
tual economies. By making the benefits more understandable through the increased 
capacity for real-world-like interaction, and by providing a complete workspace with 
a wide range of development tools and interfaces, the development could take a dif-
ferent trajectory from earlier attempts.

Furthermore, one of the key problems with enabling interoperability of industri-
al data has been the absence of a platform which could conveniently facilitate the in-
centive structure for providing data monetizing its use. The game industry’s expertise 
in building virtual economies puts it in a unique position to establish data product 
markets, potentially unlocking industrial data interoperability. For example, could 
the platformization of serious games provide a way for industrial companies to tap 
into game industry’s virtual economies? Can game industry platforms make contrac-
tual arrangements regarding data ownership and data governance easier than before? 
Could such a development provide an incentive for industrial players to defuse their 
horizontal barriers of data product interoperability?

From the perspective of innovation policy, it is important to understand the gen-
eral applicability of this new enhanced capability of facilitating interactions which 
game industry platforms and the metaverse development have to offer. As a conse-
quence, companies and policy makers alike should seek to increase their understand-
ing on which industries will be affected by this development in the near future, in 
what capacity, and under what kind of a timeframe.

Thirdly, if the game industry platforms and the metaverse development are suc-
cessful in system-of-systems-level integration across industries, one key consider-
ation is whether the game industry companies can challenge the current digital plat-
form incumbents, such as Google, Amazon, Facebook and Apple, as the providers of 
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the next generation of digital infrastructure. As discussed above, the digital platform 
incumbents have also been actively bolstering their capabilities in the game industry’s 
technology stack through mergers and acquisitions. From the standpoint of compe-
tition policy and antitrust, it is important to pay special attention to these types of 
acquisitions and consider how these capabilities are being fused into the service of-
ferings of the current incumbent platform giants.

As the game content creation has become increasingly separated from the de-
velopment of the game engines, smaller game studios have become more and more 
dependent on the game industry’s digital platforms. In order to protect the Finnish 
game industry and the Finnish national economy from falling victim to predatory in-
novation in this domain, careful consideration should be exercised on how to keep 
the next generation of digital infrastructure from slipping through the fingers of the 
Finnish innovation ecosystem. A key consideration for strategy and policy in this re-
gard is how the resources, the knowledge and the tools already present in the differ-
ent settings of this problem domain be leveraged against one another. Furthermore, 
companies and policy makers should seek to understand what kinds of resources, 
protocols, and regulative frameworks will be required to foster new businesses and 
industrial growth in these new digital infrastructures in the near future.



171Article 6 – The Little Engines That Could

References

Ali-Yrkkö, J., Seppälä, T., & Mattila, J. (2016). The Role of the Largest Companies and 
Their Value Chains in the Economy. Retrieved from http://pub.etla.fi/ETLA-Rapor-
tit-Reports-53.pdf

Ball, M. (2020). The Metaverse: What It Is, Where to Find it, Who Will Build It, 
and Fortnite. Blog post. https://www.matthewball.vc/all/themetaverse (Accessed 
4.11.2021).

Boardman, J., Dimario, M., Sauser, B., & Verma, D. (2006). System of Systems Char-
acteristics and Interoperability in Joint Command and Control. Ft. Belvoir, VA: 
2nd Annual System of Systems Engineering Conference.

Caulfield, B. (2021). What Is the Metaverse? NVIDIA Blog. Retrieved from https://
blogs.nvidia.com/blog/2021/08/10/what-is-the-metaverse/ (Accessed 4.11.2021).

Gabriele, M. (2020). Unity is Manifesting the Metaverse. The Generalist. https://
mariogabriele.medium.com/unity-is-manifesting-the-metaverse-b96d1639c95c 
(Accessed 4.11.2021).

Gardner, E. (2018). Unreal Engine: From Gaming to Ground-Breaking Cures. Phar-
ma Technology Focus 77(12). https://pharma.nridigital.com/pharma_dec18/un-
real_engine_from_gaming_to_ground_breaking_cures (Accessed 4.11.2021).

Jia, K., Kenney, M., Mattila, J., & Seppälä, T. (2018). The Application of Artificial Intel-
ligence at Chinese Digital Platform Giants: Baidu, Alibaba and Tencent.

Kain, E. (2021). ‘Fortnite’ Is Calling It Quits In China. Forbes. https://www.forbes.com/
sites/erikkain/2021/11/02/fortnite-is-calling-it-quits-in-china/ (Accessed 4.11.2021).

Kenney, M., & Pon, B. (2011). Structuring the Smartphone Industry: Is the Mobile In-
ternet OS Platform the Key? (SSRN). SSRN. https://doi.org/10.2139/ssrn.1851686

Lappalainen, E. (2021). Se toinen urahaave. HS Visio 20.8.2021. https://www.hs.fi/
visio/art-2000008188748.html (Accessed 4.11.2021).

Maier, M. W. (1998). Architecting Principles for Systems-of-Systems. Systems Engineer-
ing, 1(4), 267–284. https://doi.org/10.1002/(SICI)1520-6858(1998)1:4<267::AID-
SYS3>3.0.CO;2-D

Neogames Finland ry. (2019). The Game Industry of Finland Report 2018.
Newton, C. (2021). Mark in the Metaverse. Facebook’s CEO on why the social net-

work is becoming ‘a metaverse company’. The Verge podcasts. https://www.thev-
erge.com/22588022/mark-zuckerberg-facebook-ceo-metaverse-interview (Ac-
cessed 4.11.2021).

Endnote
1 https://unity.com/our-company



172 The Fifth Wave – BRIE-ETLA Collection of Articles

Nikander, P., Mattila, J., & Seppälä, T. (2018). Kehittymättömät datamarkkinat johta-
vat Internetin keskittymiseen. In Digibarometri 2018 (pp. 31–37). Helsinki.

nVidia (2021). Omniverse Platform Overview. https://docs.omniverse.nvidia.com/
plat_omniverse/plat_omniverse/overview.html (Accessed 4.11.2021).

Parisi, T. (2021). The Seven Rules of the Metaverse. Blog post. https://medium.
com/meta-verses/the-seven-rules-of-the-metaverse-7d4e06fa864c (Accessed 
11.11.2021).

Pon, B., Seppälä, T., & Kenney, M. (2014). Android and the demise of operating sys-
tem-based power: Firm strategy and platform control in the post-PC world. Tele-
communications Policy, 1–13. https://doi.org/10.1016/j.telpol.2014.05.001

Porter, M., & Heppelmann, J. (2014). How Smart, Connected Products are Trans-
forming Competition. Harvard Business Review.

Sage, A., & Cuppan, C. (2001). On the Systems Engineering and Management of 
Systems of Systems and Federations of Systems. Information-Knowledge-Systems 
Management, 2(4), 325–345.

Still, K., Seppänen, M., Seppälä, T., Suominen, A., Valkokari, K., & Korhonen, H. 
(2017). Alustatalous on vuorovaikutustaloutta. Helsinki: ETLA Economic Re-
search.

Tähtinen, T. (2018). How to Turn IIoT Software Solutions into Platforms: A Case 
Study of Three Existing Solutions. Aalto University. Retrieved from http://urn.fi/
URN:NBN:fi:aalto-201809034820

VentureBeat (2021). How Unity is positioning itself to democratize the metaverse. 
GamesBeat blog. https://venturebeat.com/2021/01/27/how-unity-is-positioning-it-
self-to-democratize-the-metaverse/ (Accessed 4.11.2021).

Zuckerman, A. (2020). 75 Steam Statistics: 2020/2021 Facts, Market Share & Data 
Analysis. CompareCamp. https://comparecamp.com/steam-statistics/ (Accessed 
4.11.2021)


