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Abstract

This paper presents a theoretical concept of “Technology
Ownership” and outlines five dimensions that are relevant in
the context of technology investment decisions: “Technology
Investment Scope”, “Technology Investment Breadth/Variety”,
“Technology Investment Depth”, “Technology Investment
Exclusivity”, and “Technology Investment Earliness”. These
dimensions and a resulting “Technology Ownership Score”
are measured and applied in an empirical study to analyse
almost 2,000 Al investments and acquisitions of 64 large
digital and media companies over the past 23 years (from 2000
to 2023). The study examines the transformative role of Al in
the media industry, emphasizing the ownership of Al
technologies as a key factor influencing future market
structures and competitiveness. The study concentrates on the
strategic actions of leading digital and media companies, their
investments and acquisitions in the field of Al, and the
distribution of power through technological ownership
structures. Five patterns of “AI-Technology Ownership” can
be observed among leading digital and media companies. Most
important: While the major digital conglomerates, notably
Alphabet, Microsoft and Amazon, dominate the field of Al
technology, it is becoming evident that legacy media outlets are
becoming increasingly reliant on these digital corporations
due to the growing influence of Al.

Technology Ownership, Artificial Intelligence, Technology Investments, Technology
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1. Introduction

Artificial Intelligence (Al in the following) and its applications are profoundly transforming
every stage of the media value chain (eMarketer, 2018; PricewaterhouseCoopers, 2024),
impacting sectors such as journalism, press and print media, the book market, film and
cinema, broadcasting, the music industry, digital media and online services, the advertising
market, and the gaming industry (Agrawal et al., 2019; Chan-Olmsted, 2019; Gentzkow, 2018).
Al has driven incremental productivity gains and cost efficiencies through platformisation,
content personalisation, and process automation (de-Lima-Santos & Ceron, 2021; Dijck et al.,
2018). However, these developments are only a prelude to more radical changes that will
fundamentally reshape how media companies operate and the products or services they
deliver. Moreover, Al is expected to disrupt media markets, transforming competitive
landscapes and business models (Horska, 2020; Trattner et al., 2022).

As a result, the debate has shifted from the question of whether Al technologies should
be adopted to a more pressing focus on how they can be effectively integrated into existing
operations to foster business innovation (Chan-Olmsted, 2019; J. Lee et al., 2019). This shift is
driven by the unprecedented speed and dynamism of Al developments, which have rapidly
outpaced earlier expectations and intensified the need for strategic integration (Marinchak et
al., 2018; OECD, 2020). This intensifies the question of who will dominate future media
markets, particularly as Al emerges as the fundamental technology with exceptional
disruptive potential for the media industry.

In today’s digital environment, the ability to control key technologies—a concept we refer
to as “Technology Ownership”—is central. This control extends to a number of areas, such as
the setting of standards, control over patents and technology licenses, and the role of
gatekeepers and digital intermediaries, which are becoming increasingly influential through
their dominance in the field of Al (Eisenbeis & Ciepluch, 2023; Gawer & Cusumano, 2014;
Kenney & Zysman, 2016). This creates a double dependency: both companies and institutions
are forced to acquire technologies and applications from these gatekeepers and pay for
licenses and patents to use them (Dolata, 2017), or they become completely dependent on
them, which raises questions about the distribution of power and control over key
technological resources (Leung, 2019; Verdegem, 2021).

This issue becomes more urgent when considering that since the rise of the new economy
around the year 2000—driven on the one hand by the GAFAM companies (Wiedemann
& Dielmann, 2020) and on the other by the start-up boom in the digital economy—investing
in technology companies and start-ups or acquisitions and buyouts, has become a key part of
the competitive strategy portfolio (Dolata, 2017). This is also the case with regard to Al

In light of the two observations outlined above, namely the growing significance of Al in
the media landscape and the crucial role of strategic and successful corporate alignment
through investments and acquisitions, it is worth examining the extent to which media
companies have access to Al technologies. This inquiry does not concern the extent to which
media companies utilize Al technologies and applications. Instead, it focuses on the extent to
which media companies own Al assets (including companies or start-ups that develop Al
technologies and/or applications or that own Al-related rights and patents) in terms of “Al-
Technology Ownership” (Asija et al., 2024).

The article is based on the assumption that a high degree of “Al-Technology Ownership”
will be a decisive factor in the development and shape of the media world of the future.

The following questions (one conceptual and one empirical) will be addressed:

e How can technological power and impact (“Technology Ownership”) be measured?
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e What strategic patterns of “Al-Technology Ownership” can be observed among
leading digital and media companies, based on differences in breadth, depth,
exclusivity, and earliness of investment?

2. Theoretical Background

2.1. The role of Al in the media industry

Al is transforming the media industry at all stages of the value chain (Chan-Olmsted, 2019;
Dijck et al., 2018; Napoli, 2014). It is anticipated that forthcoming technological developments
will reinforce the function of AI in the media industry’s production, distribution and
interaction strategies, thereby further optimising operational processes and improving
interaction with the audience. A study by the McKinsey Global Institute (2018) suggests that
Al could contribute up to $150 billion to global GDP by 2030, with significant impacts in the
media sector. The current applications of Al include recommendation engines, such as those
employed by Netflix and YouTube, which are responsible for over 70% of user engagement
(Covington et al., 2016; Gomez-Uribe & Hunt, 2016). The advent of “Generative AI” tools is
transforming content creation and business models, creating new avenues for revenue
generation in the global entertainment and media sector (PricewaterhouseCoopers, 2024).
“Natural Language Processing” (NLP) supports content personalization through the analysis
of sentiment and the identification of trends (Eisenbeis & Ciepluch, 2021). The automation of
subtitling and transcription through “Speech Recognition” technology enhances accessibility
for podcasts and videos on streaming platforms such as Spotify.

Furthermore, studies have indicated that AI has the potential to transform creativity,
intellectual property rights, and targeted advertising through “Predictive Analytics”, thus
establishing it as an essential element in the evolution of the industry (Davenport & Mittal,
2023; Giinther et al., 2017; Trattner et al., 2022). Extensive analyses, including those conducted
by Chan-Olmsted (2019), Napoli (2014), and van Dijck, Poell, and de Waal (Dijck et al., 2018),
highlight the potential of Al to enhance efficiency, personalisation, and profitability while
reshaping media ecosystems.

2.2. “Technology Ownership” as a competitive strategy

In the context of the media ownership discussion, a central element of media economics
and communications research, the role of technology is discussed from different
perspectives—without using the term “Technology Ownership” explicitly. Winseck (2008)
identifies technology as one of the three critical drivers of consolidation. Doyle (2014)
emphasises the influence of technological change on media ownership patterns, examining
the impact of technology on ownership regulations. Ultimately, the state of technology is
presented as a crucial determinant in the relationship between media empire-building and
media pluralism. Harrison and Woods (2007) examine the potential implications of media
ownership concentration through mergers and acquisitions. They highlight concerns about
the emergence of technological monopolies and the adverse effects on technological
progress.

The term “Technology Ownership” is used in very different ways: In the academic debate,
it usually refers to the question on availability and ownership of technical equipment of
households (consumers) with/or the adoption and ownership of devices (Bender et al., 2014;
Buzzetto-More & Sweal-Guy, 2007; Kamin & Lang, 2016). The term “Technology Ownership”
is also used in the context of companies’ sustainable energy infrastructure and the question
of the extent to which companies (should) build and operate this energy infrastructure
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themselves. A similar discussion exists with regard to the question of cloud infrastructure
(Gonzenbach et al., 2014; Shad & Chanduka, 2017). In these contexts, however, it is always
more a question of make-or-buy (efficiency versus costs). However, this is already close to
what is meant by “Technology Ownership” in the context of this article: The question of the
ability to control, influence and dominate technologies and, as a consequence, markets.

In this context, “Technology Ownership” is understood as a strategic positioning in one
(or more) technology areas/fields. The goal behind this strategic positioning is to establish a
sustainable competitive advantage in the relevant technology fields, as well as a superior
position in the company’s own core business. In some cases, this may also extend to related
or unrelated (vertical and horizontal as well as lateral) markets. The aforementioned
strategies serve to enhance strategic strength, which facilitates the development of strategic
capabilities and the establishment of strategic market barriers against competitors (in the
broadest sense) through strategic actions (Scholz, 1987, 2000). Strategies in the context of
“Technology Ownership” are often discussed in regard to acquisitions: Eisenbeis and
Ciepluch (2023) reflect on the strategic instrument of technology acquisitions of GAFAM in
general, Asija et al. (2024), Caviggioli et al. (2017), Wright et al. (2002), and Ziedonis (2004) deal
in particular with the strategies in connection with the acquisition of technology patents via
company acquisitions.

The high relevance or even necessity of positioning oneself in the media markets (and
therefore in the communication and information markets) in a technologically optimised
competitive strategy is not new. In information and technology economics, the question of
technology and communication standards, corresponding competition (standard wars) and
positioning in this field has been discussed since the very beginning (Shapiro & Varian,
2010)—not least due to the (indirect) network effects and lock-in effects in these markets.
Corresponding strategies have also already been published albeit without using the term
“Technology Ownership” (Dolata, 2017; Wiedemann & Dielmann, 2020).

2.3. Key dimensions of “Technology Ownership”

In order to establish and expand the concept of “Technology Ownership”, five key dimensions
(Eisenbeis, 2022; Kim et al., 2019) appear relevant as strategic fields of decision and action: (1)
scope of the technology portfolio, (2) breadth/variety of the technology portfolio, (3) depth of
technology assets in the portfolio, (4) exclusivity of the technology investment portfolio, and
(5) speed of technology investment and acquisition activities. The following section will
provide a more detailed explanation of these five key dimensions.

The (1) scope of the technology portfolio can be defined as the total number of assets of a
company engaging with applications from the technological field. This refers to external
investments and acquisitions in the respective technologies. A high scope of acquisitions and
investments in a technology field not only provides short-term operational advantages, but
also contributes to the long-term protection of market position and the enhancement of
innovative power. Particularly large companies investing in and acquiring relevant
technologies are experiencing faster revenue and business growth (Babina et al., 2024; Rubab,
2023).

The (2) breadth/variety of the technology portfolio can be understood as the
diversification of the technology portfolio. On the one hand, this is related to the degree of
variety, specifically whether the technology portfolio is concentrated on a limited number of
technologies or whether it encompasses a diverse range of technological fields. Stirling (2007)
refers to this aspect as the number of different categories within a system (how many types
of things are there?). On the other hand, this is related to the balance, which examines the
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distribution of elements among these categories (how much of each type is there?) (Stirling,
2007). Technological diversification functions as a key issue for technology and risk
management (Booz et al., 1985), as it influences important factors like resource allocation,
sustainability and therefore the continued existence of the company (Garcia-Vega, 2006; Lin
et al., 2006). In particular, the diversification of a company’s activities within a technology
sub-field, is perceived as a competitive advantage, as the practice of coherent diversification,
whereby technologies are closely related, has been linked to enhanced labour productivity
(Pugliese et al., 2019). Moreover, such diversification reduces reliance on a single technology,
providing a buffer against market volatility or the failure of a specific technological direction
(Eisenbeis, 2022; Markides & Williamson, 1996).

In addition to the scope and breadth/variety of a technology portfolio, the (3) depth of the
technology assets within the portfolio is also a relevant dimension for the concept of
“Technology Ownership”. It refers to the extent to which a company is investing in or
acquiring a specific sub-technology, demonstrating the distribution of these activities within
the overall technology portfolio. This dimension is closely related to the scope dimension, as
it not only analyses whether activities are being carried out in this technology, but also the
extent to which a company is investing (financial) resources in it. Therefore, the depth
indicates the direction of diversification (van Kranenburg et al., 2004). Substantial investment
and acquisition of specific technology assets enables companies to develop a high level of
expertise in related areas, thereby ensuring the robustness and scalability of technology
dependent applications. Such a “deep” technology portfolio allows companies to leverage
synergies across related technologies, fostering innovation and operational efficiency (Lin &
Chen, 2005; Ramanujam & Varadarajan, 1989).

Moreover, another crucial aspect of “Technology Ownership” is the (4) exclusivity of the
entire technology portfolio and the individual assets. This dimension indicates the degree to
which companies have secured access to specific technology assets and is related to the
degree of autonomy of technology investments and, consequently, the respective ownership
structure. The question of autonomy in technology investments concerns the selection of a
cooperative or competitive approach. In many cases, collaboration in its various forms (such
as strategic alliances, joint ventures, technology consortia or alliances) appears to be the most
reasonable course of action. The competitive approach, exemplified by mergers and
acquisitions, offers clear advantages despite its financial risks. Unlike the cooperative
approach, which requires complex coordination and shared control, the competitive
approach ensures exclusive access to resources, technologies and markets. This full control
allows companies to implement strategies independently and exploit opportunities without
negotiating compromises, making it a compelling option for companies seeking autonomy
and strategic clarity. Exclusive technology assets offer significant competitive advantages for
companies, enhancing decision-making processes and providing businesses with superior
tools in the current market environment (Alferyev & Khusainova, 2020).

And last, the (5) speed of investment and acquisition activity related to specific technology
assets describes the timing of technology adoption activities of a company relative to its
competitors. The question thus arises as to the optimal timing for investing in or acquiring
new technologies. A proactive behaviour involves taking early action to shape future
outcomes, often positioning the company as a pioneer or first mover (Scholz, 2000; Sjurts,
2005). A number of strategic approaches have been developed for the analysis of companies
according to their adoption timing in new technologies and the associated competitive
advantages (Chan-Olmsted, 2006; Miles & Snow, 1978; Rogers, 2003). A leading position can
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result in the attainment of a sustainable competitive advantages as technological leadership,
patent advantages, higher product quality, and broader product lines (Gilbert & Birnbaum -
More, 1996; Gomez-Villanueva & Ramirez-Solis, 2013; Lieberman & Montgomery, 1988). Early
technology adoption can enhance innovation capabilities and outcomes for businesses
(Nafizah et al., 2024), as leading companies are engaged in the process of upskilling their
employees to develop, interpret and improve systems. This is being done with the aim of
implementing the technology across a range of functions to improve efficiency and
effectiveness (Davenport & Mittal, 2023).

3. Methodology

In light of the aforementioned background and formulated research questions, the article
examines the technology acquisitions and investments (from 2000 o 2023) of the 100 largest
digital and media companies (Institut fiir Medien- und Kommunikationspolitik, 2024) with
regard to Al technologies. The technology acquisitions and investments are based on data
from the Crunchbase platform (www.crunchbase.com), which has gained prominence in
recent years as a valuable resource for business and management research (Dalle et al., 2017;
Den Besten, 2020; Zbikowski & Antosiuk, 2021). In this study “acquisition” is used to describe
an activity in which a digital and media company purchases a start-up or company from the
Al field. Similarly, the term “investment” is used to describe an activity in which at least one
digital and media company investin a start-up or company from the Al field. The final sample
includes almost 2,000 (1,937) investments and acquisitions made by 64 digital and media
companies from the aforementioned top 100 (only 64 of the 100 companies made investments
and acquisitions in the defined Al technologies).

The selection of Al technologies included in this study is based on two criteria. First, it
draws on the industry group “Artificial Intelligence” as defined by Crunchbase, which
encompasses start-ups and companies working on the simulation of human intelligence in
machines. Second, additional technologies were included that are widely recognised in
academic and industry contexts as belonging to the broader category of Al. This combined
approach ensures that the selection reflects both platform-specific classifications and general
definitions of artificial intelligence. Based on these criteria, the following 14 Al technologies
were considered: “(General) Artificial Intelligence”, “Autonomous Vehicles”, “Computer
Vision”, “Facial Recognition”, “Generative AI”, “Image Recognition”, “Intelligent Systems”,
“Machine Learning”, “Natural Language Processing”, “Predictive Analytics”, “Robotic Process
Automation”, “Speech Recognition”, “Text Analytics”, and “Virtual Assistant”.

To answer the first research question regarding the “Al-Technology Ownership” in the
digital and media industry, the aforementioned five key dimensions are analysed, from which
an overall “Al-Technology Ownership Score” is developed, that is to say, the extent to which
one has control and influence over Al technology (development), which is a key factor in this
context:

The first dimension (scope of the Al technology portfolio) is determined based on the
total number of Al technology acquisitions and investments of the examined 64 digital and
media companies. The number of activities within Al technologies was used as the basis for
classifying the companies on a five-point logarithmic scale, with 1 representing a low scope
and 5 representing a high scope. This scale represents the “Al-Technology Investment Scope”.

To measure the second dimension (breadth/variety of the Al technology portfolio), the
number of different AI technologies that a digital and media company added to its Al
technology portfolio through investments or acquisitions indicates the diversity of its
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technology investment portfolio. Given that 14 Al technologies have been defined, it is possible
for companies to invest in or acquire up to 14 Al technologies. In order to create the “Al-
Technology Ownership Score”, the range from 1 to 14 was converted to a scale from 1 to 5, with
1 being equivalent to a low and 5 to a high variety of technologies in a company’s portfolio.
This scale represents the “Al-Technology Investment Breadth/Variety”.

The third dimension (depth of AI technology assets in the portfolio) is measured by the
total number of investments and acquisitions in the respective Al technologies divided by the
number of different AI technologies in order to ascertain the average depth.

The resulting values were then mapped onto a logarithmic five-point scale to determine
the “Al-Technology Ownership Score”. Accordingly, a value of 1 represents companies that
invest in or acquire only a minimal amount of individual AI technologies, whereas a value of 5
corresponds to companies with substantial investment or acquisition activity across their
portfolio. This scale represents the “Al-Technology Investment Depth”.

The fourth dimension (exclusivity of the entire portfolio and the individual AI technology
assets) refers to the degree of autonomy in the Al technology investment activities. To capture
this aspect, a multi-stage approach was applied to operationalise and quantify the exclusivity
of investments and acquisitions: (a) The number of investors involved in each investment
round was quantified and categorised with values ranging from 1 to 4, whereas 1 representing
a low number of involved investors and 4 indicating a high number of involved investors. (b)
These values were aggregated for each company and technology, and divided by the number
of investments to obtain average investment exclusivity scores. (¢c) The number of acquisitions
per Al technology was then multiplied by 5, as 5 represents the highest possible value of
exclusivity and as acquisitions represent the highest level of exclusivity. (d) These acquisition -
based scores were combined with the average investment values and normalised (divided by
the number of acquisitions plus one). (e) Finally, an average exclusivily value per company
across all Al technologies was calculated by summing up the exclusivity values of the
respective Al technologies and dividing by the number of technologies covered. As a result,
the company-wide exclusivity value corresponds to a scale of 1 to 5. A value of 1 indicates low
exclusivity and a value of 5 indicates high exclusivity. This scale represents the “Al-
Technology Investment Exclusivity”.

The fifth dimension (speed of investment and acquisition activity related to Al technology
assets) is determined by the timing of a digital and media company’s investment or acquisition
in a technology relative to the first investment or acquisition in that technology within the top
64 digital and media companies analysed. This difference is measured in years. On this basis,
the digital and media companies are classified according to Chan-Olmsted’s (2006) typology
of media technology adoption, which in turn draws on Rogers’ model (2003) of a normally
distributed adoption curve. Based on this distribution, digital and media companies were
assigned a score between 1 and 5, depending on the time period for first activity in the
respective Al technology, with a high score corresponding to very fast activity in Al technology
and low scores corresponding to very slow activity. The mean of these scores was then
calculated for each company, resulting in the “AI-Technology Investment Earliness”.

Finally, the “AI-Technology Ownership Score” is derived by combining the measures of
the five dimensions into a single score on a scale of 1 to 5, with 1 representing a low “Al-
Technology Ownership Score” and 5 representing a high “Al-Technology Ownership Score”.

In order to answer the second research question regarding the patterns or clusters of Al
technology investment and acquisition strategies, a hierarchical cluster analysis (Ward’s
method) was conducted in order to identify patterns. The formation of such clusters enables
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the grouping of companies that display analogous behavioural patterns across the dimensions
within a cluster, while simultaneously distinguishing themselves from the other clusters.
Consequently, each cluster is characterised by a distinct mean value for each of the five
dimensions.

4. Analysis and Results

4.1. Which of the major digital and media companies have a high “Al-Technology
Ownership Score”?

An examination of the “AI-Technology Ownership Score” (Table 1) indicates which companies
are the current and future leaders in Al technology and markets, as well as those with the
most extensive involvement in this field. The highest “AI-Technology Ownership Score” is
held by Alphabet (TOS: 4.55) and Microsoft (TOS: 4.52), while the third-ranked Amazon (TOS:
3.92) is situated at a considerable distance behind the top two. A further analysis of the
companies in the top 10 reveals a predominance of the large digital conglomerates.
Furthermore, other notable corporations such as Bloomberg, Sony, and Comcast are also
included within the top 10, although they exhibit a notable discrepancy to the third position.
Occupying the 14" and 15" position, the so-called “legacy media” companies Bertelsmann and
Axel Springer appear to have undergone a transformation of their traditional core businesses,
or of being in the process of such a transformation while they seem to be very active in the
field of AIL. Other companies classified as “legacy media”, such as Walt Disney, Warner Music
Group, Pearson, and Warner Bros. Discovery, rank only at mid-level, while News Corp. and
Universal Music Group are positioned among the lowest tiers of the rankings. The cases of
Spotify and Netflix illustrate that not all new digital corporations are assuming leading roles
in “AI-Technology Ownership”.

Table 1. Results “Al-Technology Ownership Score” (TOS) and five dimensions (“Scope”,
“Breadth/Variety”, “Depth”, “Exclusivity”, “Earliness”)

Al-Technology  Al-Technology Al-Technology
Investment Investment Investment Al-Technology
Scope Breadth/ Variety  Al-Technology Exclusivity ~ Al-Technology Ownership
(1=low scope,  (1=low variety, Investment (1=low Investment Score
5=high scope;  5=high variety; Depth exclusivity, Earliness (1=very low
absolute values absolutevalues  (1=low depth, 5=high (1=very late, TOS, 5=very
Digital and Media Company in brackets) inbrackets)  5=high depth) exclusivity) 5=very early) high TOS)
1 Alphabet 5(675) 5(13) 5 3.77 4 4.55
2 Microsoft 5(282) 5(13) 5 3.60 4 4.52
3 Amazon 4(126) 5(13) 4 3.58 3 3.92
4 Bloomberg 4(98) 4(10) 4 2.10 4 3.62
5 Alibaba Group 4(76) 4(9) 4 2.87 3 3.57
6 Sony 4(67) 4(10) 3 2.29 4 3.46
7  Tencent 4(105) 4(17) 4 224 3 3.45
8 Baidu 4(84) 4(11) 3 2.83 3 3.37
9 Apple 3(33) 4(9) 2 4.71 3 3.34
10 Comcast 4(67) 4(9) 3 222 3 324
11 Meta 3(25) 4(9) 2 4.01 3 3.20
12 Verizon Media 3(16) 2(5) 2 495 4 3.19
13 Bertelsmann 4 (50) 3(8) 3 217 3 3.03
14 Axel Springer 3(14) 3(6) 2 3.33 3 2.87
15 Thomson Reuters 3(16) 3(6) 2 3.13 3 2.83
16 S&P Global 3(15) 2(5) 2 3.82 3 2.76
17 RELX 3(17) 2(5) 2 2.39 4 2.68
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18 Hearst Communications 3(25) 2(4) 3 2.07 3 2.61
19 Electronic Arts 1(1) 1(1) 1 5.00 5 2.60
20 X (formerly Twitter) 2(10) 2(5) 2 3.55 3 2.51
21 Nielsen 2(6) 2 (5) 1 4.47 3 2.49
22 The Walt Disney Company 2(10) 2 (3) 2 3.14 3 243
23 ByteDance 3(21) 2(4) 2 3.10 2 2.42
24 Nintendo 1(1) 1(1) 1 4.00 5 2.40
25 Warner Music Group 3(13) 2(3) 2 2.33 2 227
26 FactSet 2(5) 1(2) 2 4.25 2 2.25
27 Holtzbrinck Publishing Group 1(2) 2(3) 1 4.00 3 2.20
28 Pearson 2 (5) 2 (3) 1 3.67 2 213
29 Warner Bros. Discovery 1(2) 1(2) 1 3.50 4 2.10
30 Snap 2(5) 1(2) 2 412 1 2.02
31 1TV 1(1) 1(1) 1 3.00 4 2.00
32 McGraw-Hill Education 1(1) 1(1) 1 5.00 2 2.00
33 MFE - MediaForEurope 1(1) 1(1) 1 2.00 5 2.00
34 Nexon 1(1) 1(1) 1 3.00 4 2.00
35 Roblox 1(2) 1(2) 1 5.00 2 2.00
36 Wolters Kluwer 1(2) 1(2) 1 5.00 2 2.00
37 Kuaishou Technology 2 (5) 2 (3) 1 2.89 2 1.98
38 Bonnier 2 (5) 1(1) 2 2.80 2 1.96
39 Access Industries 2(7) 2(3) 2 1.67 2 1.93
40 NetEase 2(5) 2(5) 1 2.20 2 1.84
41 Advance 1(2) 1(2) 1 3.00 3 1.80
42 Charter Communications 1(1) 1(1) 1 4.00 2 1.80
43 Pinterest 1(3) 1(2) 1 4.00 2 1.80
44 Qurate Retail 1(1) 2(3) 1 2.00 3 1.80
45 Rogers Communications 1(1) 1(1) 1 2.00 4 1.80
46 Sega Sammy Holdings Inc. 1(1) 1(2) 1 3.00 3 1.80
47 Sinclair Broadcast 1(2) 1(1) 1 4.00 2 1.80
48 Spotify 1(2) 1(2) 1 5.00 1 1.80
49 Liberty Media 2(6) 2 (4) 1 1.75 2 1.75
50 Quebecor 1(3) 1(2) 1 3.00 2 1.60
51 TV Asahi 1(1) 1(1) 1 3.00 2 1.60
52 37 Interactive Entertainment 1(3) 1(2) 1 275 2 1.55
53 News Corp. 1(3) 1(2) 1 2.50 2 1.50
54 Nikkei 1(2) 1(1) 1 3.50 1 1.50
55 Hubert Burda Media 1(2) 2(4) 1 1.25 2 1.45
56 IAC 1(2) 1(2) 1 3.00 1 1.40
57 TBS Holdings 1(2) 1(1) 1 3.00 1 1.40
58 TF1 Group 1(1) 1(1) 1 2.00 2 1.40
59 Bilibili 1(2) 1(1) 1 2.50 1 1.30
60 iHeartMedia 1(1) 1(1) 1 2.00 1 1.20
61 Informa 1(1) 1(1) 1 2.00 1 1.20
62 Universal Music Group 1(1) 1(1) 1 1.00 2 1.20
63 Netflix 1(2) 1(1) 1 1.50 1 1.10
64 Square Enix 1(2) 1(2) 1 1.50 1 1.10
Source: own elaboration.
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4.2. How do these large digital and media companies position themselves in terms of “Al-
Technology Ownership”?

In the case of Microsoft and Alphabet, it can be observed that both companies achieve the
highest values in four of the five dimensions (Table 2) of the “AI-Technology Ownership Score”
(“AI-Technology Investment Scope”; “Al-Technology Investment Breadth/Variety”, “Al-
Technology Investment Depth”, “Al-Technology Investment Exclusivity”, “Al-Technology
Investment Earliness”). They account for the vast majority of investment activities
(investments and acquisitions), with Alphabet reaching a particularly elevated value (675
investment activities). Furthermore, they encompass 13 of the 14 examined Al technologies
and demonstrate a consistently high level of technological depth in these 13 Al technologies
through their investment activities. The two digital conglomerates are even in a position to
adopt Al technologies at a slower pace than other companies, without compromising their
leading position.

A comparative analysis of the examined companies reveals significant discrepancies in
their approaches to Al technology investments. While Nielsen, ByteDance and The Walt Disney
Company have a similar “Al-Technology Ownership Score”, their performance differs
markedly across the five considered dimensions.

In order to gain a nuanced understanding, it is advisable to compare the dimensions “Al-
Technology Investment Breadth/Variety” and “Al-Technology Investment Depth” on the one
hand, and “Al-Technology Investment Exclusivity” and “Al-Technology Investment Earliness”
on the other. While the first view, when considered in combination with the “Al-Technology
Investment Scope”, allows for a differentiated examination of a company’s Al investment
portfolio (Figure 1), the second view (Figure 2) facilitates an understanding of the companies’
actions with respect to their objective of potentially excluding competitors (i.e., acting rapidly
and securing exclusive rights). Similarly, as seen before, the behaviour of the companies varies
significantly across the different dimensions.

Examples: While Alphabet and Microsoft demonstrate high levels of investment
breadth/variety and depth, others like Apple and Meta focus on fewer technologies with lower
investment intensity. It is exactly the opposite with Warner Music Group and especially with
News Corporation and Universal Music Group. These companies’-technology investment
portfolio is neither broad nor deep. Having a broad range of different Al technologies in the
portfolio (very diversified portfolio) plus being very deep into all these technologies at the
same time means: leading the technology field.

There are also substantial differences with respect to investment exclusivity and
earliness. Companies such as Alphabet, Microsoft and Bloomberg tend to act very early. But
unlike Microsoft and Apple, Bloomberg is much less exclusive in its investment behaviour.
Others like Universal Music Group are investing more reactive (late) and with a non-exclusive
approach (via joint investments/as part of an investment consortium). Being fast/early plus
exclusive means: Buying all available assets, letting others almost no chance to participate
and/or to take action.

The occurrence of different behaviours in terms of the Al technology investment and
portfolio raises the question of whether patterns can be identified in the strategic behaviour
of the examined companies.
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Figure 1. Matrix/Portfolio “Al-Technology Investment Breadth/Variety” and "Al-Technology
Investment Depth”, selected cases (size of the bubbles represents “Al-Technology Investment
Scope”)
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Figure 2. Matrix/Portfolio “Al-Technology Investment Exclusivity” and “Al-Technology Investment
Earliness”, selected cases (size of the bubbles represents “Al-Technology Investment Scope”)
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4.3. Are there any patterns or clusters of Al technology investment/acquisition strategies

The application of a hierarchical cluster analysis (using Ward’s method and the Elbow
criterion to determine the optimal number of clusters) resulted in the identification of five
clusters, which proved to be both useful and reasonable. The five clusters, along with their
respective mean values for the five dimensions used to describe them, are presented in Table
2. Additionally, the table lists the number of cases and the companies assigned to each cluster.
Table 2. Results cluster analysis (cluster mean values across “Scope”, “Breadth/Variety”, “Depth”,

nou nou

“Exclusivity”, “Earliness”, “Technology Ownership Score”) and cluster assignment of the
companies

Al-

Al- Technology Al- Al- Al- Al-
Technology Investment Technology Technology Technology Technology
Investment Breadth Investment Investment Investment Ownership N°of
Cluster Scope [Variety Depth  Exclusivity Earliness Score (TOS) Cases Companies
Cluster 1 4.67 5.00 4.67 3.65 3.67 4.07 3 Alphabet, Amazon, Microsoft
Cluster 2 3.78 3.89 311 2.83 3.22 3.43 9 Alibaba Group, Apple, Baidu,
Bertelsmann, Bloomberg,
Comcast, Meta, Sony,
Tencent
Cluster 3 2.50 2.14 1.79 2.86 2.71 2.46 14 Access Industries, Axel
Springer, ByteDance, Hearst
Communications, Hubert
Burda Media, Liberty Media,
NetEase, Nielsen, RELX, S&P
Global, Thomson Reuters,
Verizon Media, Warner Music
Group, X
Cluster 4 1.00 1.00 1.00 3.21 4.43 2.04 7 Electronic Arts, ITV, MFE -

MediaForEurope, Nexon,
Nintendo, Rogers
Communications, Warner
Bros. Discovery

Cluster 5 1.19 1.16 1.13 3.17 1.84 1.63 31 37 Interactive Entertainment,
Advance, Bilibili, Bonnier,
Charter Communications,
FactSet, Holtzbrinck
Publishing Group, IAC,
iHeartMedia, Informa,
Kuaishou Technology,
McGraw-Hill Education,
Netflix, News Corp., Nikkei,
Pearson, Pinterest, Quebecor,
Qurate Retail, Roblox, Sega
Sammy Holdings Inc.,
Sinclair Broadcast, Snap,
Spotify, Square Enix, TBS
Holdings, TF1 Group, The
Walt Disney Company, TV
Asahi, Universal Music
Group, Wolters Kluwer

Source: own elaboration.

The clusters are visualised in Figure 3, which allows to identify a clear differentiation between
them. They can be interpreted and characterised based on their respective attributes in the
five dimensions (“Scope”, “Breadth/Variety”, “Depth”, “Exclusivity”, “Earliness”):
e C(luster 1 is characterised by the highest values in “Scope”, “Breadth/Variety”, and
“Depth”, as well as in “Exclusivity”—and the companies assigned to the cluster are

acting comparably early with their technology investments. In sum, this behaviour is
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resulting in the highest “Al-Technology Ownership Score”. The cluster can therefore
be described as “Technology Leaders,” with the associated companies heavily
investing in Al technologies, possessing the power to shape AI technology and
markets, and undoubtedly having a transformational impact on the further
development of the technology. A total of three companies are assigned to this cluster.
The considerable market influence of the organisations within this cluster is apparent
from both the elevated number of investment activities they perform (as indicated by
“Scope”) and the elevated “Al-Technology Investment Exclusivity”. Consequently,
competitors are not only excluded from AI technologies by the substantial quantities
of acquired Al technologies, but in the majority of cases also because this occurs
frequently through acquisitions and even in the case of investments quite exclusively,
with a minimum number of other investors.

e (luster 2 is characterised by a high number of Al investment activities. A broad variety
across many Al technologies with simultaneous depth in all of these technologies is
recognisable. In terms of “Scope”, “Breadth/Variety” and “Depth”, the cluster is
situated right behind the “Technology Leaders”. In terms of earliness the companies
assigned to this cluster are second or even third movers. The mean value of the “Al-
Technology Ownership Score” for this cluster is also second to the “Technology
Leaders” cluster. It can therefore be characterised as “Endeavoured Second Players”
cluster, with the associated companies actively and selectively investing in Al
technologies in order to catch up with the leading companies, while having the
opportunity to achieve a transformative impact on the further development of the
technology. A total of nine companies are assigned to this cluster.

e Cluster 3 is characterised by a low to moderate number of Al investment activities. A
selective, focused investment behaviour on individual Al technologies is visible. The
cluster can therefore be described as “Selective Followers”, with the associated
companies focusing on a few Al technology fields. A total of 14 companies are assigned
to this cluster.

e Cluster 4 is characterised by an extremely low number of investments activities and
an extremely selective and focused Al investment behaviour (investment portfolio
neither broad nor deep). It is noteworthy that the companies in this cluster are active
at a very early stage and very rapidly— with the highest value in “Al-Technology
Investment Earliness—among their few Al investment activities. The cluster can
therefore be characterised as “Selective First Adaptors”, with the associated
companies exhibiting a highly selective investment approach and a low level of
commitment to Al investments. A total of seven companies are included in this cluster.

e C(luster 5 is characterised by a very low number of Al investment activities, and very
low measures in “Breadth/Variety” and “Depth” of the Al investment portfolio
(comparable with cluster 4). But the companies in cluster 5 show up with the slowest
response of all clusters in terms of “Earliness”. The mean value of the “Al-Technology
Ownership Score” here is the lowest of all clusters. The cluster can therefore be
labelled and described as “Focussed Laggards”, with the associated companies hardly
investing in any of the Al technology fields and in most cases showing no influence on
the further development of the technology. A total of 31 companies are assigned to this
cluster.

217

ISSN 2386-7876 — © 2026 Communication & Society, 39(1), 205-224



Eisenbeis, U., Ciepluch, M., & Simoes, D.
Who Owns the Technology of the Future? An Analysis of Investment and Acquisition Strategies in Artificial
Intelligence Technologies of Large Digital and Media Conglomerates

Figure 3. Radar chart to visualise the five clusters (with values for “Scope”, “Breadth/Variety”,
“Depth”, “Exclusivity”, “Earliness” and “Technology Ownership Score”)
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Source: own elaboration.

5. Limitations and Discussion

The study offers valuable insights but is subject to several limitations. First, the data is drawn
from Crunchbase, which, although extensive, may not capture all investment activities,
particularly those that remain undisclosed. Nonetheless, the inclusion of a large volume
(almost 2,000) of investment activities in this study helps to mitigate this limitation. Second,
in the end, the study only included data from 64 large digital and media companies, which at
first glance appears to be a comparatively small sample. Again, the almost 2,000 investment
activities should mitigate this limitation. Third, the categorization of technologies in (General)
“Artificial Intelligence” and “Machine Learning” is quite broad, leaving the specific
applications of these technologies unclear. Fourth, the perspective of “Technology
Ownership” adopted here only considers the external purchase of various technology assets
(e.g. technology systems, technology applications, technology expertise, technology patents).
It does not take into account the fact that companies can also develop technology assets based
on their own R&D activities. In the case under consideration here, these are in particular the
large digital corporations that can also develop the relevant expertise, applications and
systems internally. Thus, there might be substantial activities with strong market influence
not recognised by the “Technology Ownership Score”. However, since the in-house
development of AI know-how and assets generally takes longer than investments or
acquisitions, and only the large digital corporations are likely to be in a position to do so
anyway, results and consequences might remain the same: Legacy media will be affected by
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an “Al-technology dependency”—in other words, they will be dependent on the leading digital
and Al players (Eder & Sjovaag, 2025). Fifth, the absence of more detailed data on investment
and acquisition volumes and other characteristics of the investment or acquisition object
(e.g. number of patents hold by the acquired company, market share of the acquired company)
limits the ability to draw more precise conclusions about the relevance of individual Al assets
and thus cannot be considered within the five dimensions of the “Technology Ownership
Score”. Sixth, the behaviour of companies is considered and analysed over a period of 23 years,
and as such is seen as a constant strategy. Of course, it is clear that over such a long period,
there have been various strategy changes with regard to Al. Seventh, it remains to be seen
whether low scores in the “Al-Technology Investment Scope” (i.e. a very low number of
investments and/or acquisitions) generally lead to lower scores in other four dimensions and
thus also in the “Al-Technology Ownership Score”. It would therefore be necessary to
examine the extent to which the dimensions are truly independent of one another.

Despite the limitations mentioned, the article provides a range of interesting and helpful
insights, both conceptually and descriptively-empirically.

It is not surprising that Alphabet and Microsoft have the highest “Al-Technology
Ownership Scores”. However, other results (e.g. Bloomberg or Comcast) suggest that the “Al-
Technology Ownership Score”, together with its five dimensions, does indeed provide a
differentiated picture of companies’ technology investment behaviour. In addition, the five
differentiated clusters can be used to describe patterns in companies’ behaviour with regard
to Al investment activities.

Two aspects in particular can be identified as insights for the future of the media
industry: (1) The large digital corporations (GAFAM) also play a dominant role in the field of
Al. Not only do these companies often invest in AI companies and start-ups, they also
frequently acquire them, leaving hardly any opportunities for other companies. In addition,
they usually do this very exclusively, i.e. without involving other companies. Clearly, they
don’t even have to be the fastest/earliest to invest and/or acquire. This leads to the result that
Dolata (2017) has already formulated: The GAFAM corporations pursue (in the technology
sector, and now proven here in particular also in Al) an aggressive acquisition strategy with
which they prevent (others from) competition. (2) The concern that “legacy media” companies
cannot afford to play along with digital conglomerates in the field of Al has been substantiated.
In order to remain competitive within their own core business, they will be reliant on the
large digital conglomerates. What has already begun in the online and social media world will
be further intensified by Al

In light of these findings, first, it is necessary to determine which assets are still
possessed by “legacy media”. It would appear that their most significant asset at this time is
content or rather the production of new content, given its importance for the further
development and training of Al systems. However, it is unclear whether this will ultimately
prove a strong asset for traditional media companies, or whether they will become dependent
on large digital conglomerates to a greater extent than is currently the case.

Even though the results of this study are mainly descriptive in nature, this study provides
other companies orientation for their day-to-day practice in making technology investment
decisions. Based on the behaviour of 64 digital and media companies described here,
managers and technology decision-makers can develop their own positioning for their
company. This is particularly possible using the five dimensions presented (“Technology
Investment Scope”, “Technology Investment Breadth/Variety”, “Technology Investment
Depth”, “Technology Investment Exclusivity”, “Technology Investment Earliness”).
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For the scientific community, the concept of “Technology Ownership” can enhance the
discussion in fields like technology management, technology portfolio management, risk
management and media management in general. Both the conceptual considerations and the
analysis and its results have created a basis for further research: the concept of “Technology
Ownership” and the five dimensions can be refined and expanded. The exploratory study can
be the basis for further empirical studies to test hypotheses.

It would be particularly attractive to examine if and how the “Technology Ownership
Score” and its five dimensions affect several measures of corporate success.

In light of the contributions to practice and science, as well as the potential for future
research, the “Technology Ownership Score” offers a promising and valuable perspective on
the discourse regarding the influence of technology on media ownership.
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