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Abstract
The healthcare industry has been slow to adopt new technologies and practices. However, digital and data-enabled innovations
diffuse the market, and the COVID-19 pandemic has recently emphasized the necessity of a fundamental digital transformation.
Available research indicates the relevance of digital platforms in this process but has not studied their economic impact to date. In
view of this research gap and the social and economic relevance of healthcare, we explore how digital platforms might affect
value creation in this market with a particular focus on Google, Apple, Facebook, Amazon, andMicrosoft (GAFAM).We rely on
value network analyses to examine how GAFAM platforms introduce new value-creating roles and mechanisms in healthcare
through their manifold products and services. Hereupon, we examine the GAFAM-impact on healthcare by scrutinizing the
facilitators, activities, and effects. Our analyses show how GAFAM platforms multifacetedly untie conventional relationships
and transform value creation structures in the healthcare market.

Keywords Digital platforms . Platform economy . Healthcaremarket . Digital health . GAFAM .Value network analysis

JEL classification I11 . L14 . L22 .M13

Introduction

Apple CEO Tim Cook predicted in 2019: “I believe, if you
zoom out into the future, and you look back, and you ask the
question, ‘What was Apple’s greatest contribution to man-
kind?’ it will be about health”, The other GAFAM (Google,

Apple, Facebook, Amazon,Microsoft) platforms have already
placed similarly visionary statements about healthcare. This
sector is not only relevant to GAFAM platforms, but also of
vital importance for both society and economy. Global spend-
ing on health amounted to US$ 7,8 trillion in 2017 and con-
tinues to rise, partly because of expensive digital technologies
(WHO 2019). Recently, the COVID-19 pandemic has yet
again elevated the importance of digital health solutions. As
a result, advanced digital and data-enabled technologies in-
creasingly diffuse the healthcare market, which undergoes a
costly and massive digital transformation (Agarwal et al.
2010; Lapāo 2019; Menvielle et al. 2017; Pousttchi et al.
2019).

Both academic and practical literature indicates that digital
platforms might decisively contribute to that transformation
(Chen 2019; Hermes et al. 2020; Zenooz and Fox 2019).
Digital platforms provide infrastructures to either facilitate
transaction or collaborative innovation among complementary
user groups (Hein et al. 2020). Big digital platforms have
concentrated enormous power and radically changed our
work, private and social lives. This particularly accounts for
Google, Apple, Facebook, Amazon, and Microsoft, as the
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most successful platforms and most valuable companies in the
world (van der Aalst et al. 2019). These players build upon
personal data that consumers produce with their services or
products, and employ these data to create personalized ser-
vices or offer pinpoint advertising space to other companies.
Health-related data might become another puzzle piece to
complete the big picture, and recent GAFAM activities and
statements underpin their ambitions strongly (Kimmell
2019b).

Available research has examined digital platforms from
various perspectives and disciplinary approaches (Abdelkafi
et al. 2019; Sutherland and Jarrahi 2018). However, there is
comparatively little knowledge and theoretical conceptualiza-
tion from a holistic standpoint on how and to what extent big
digital platforms redesign entire ecosystems and markets
(Asadullah et al. 2018; Hermes et al. 2020). In particular,
research has not studied the potential strategic economic and
technological impact of the big digital platforms on
healthcare. This is remarkable, given the economic and soci-
etal importance of healthcare and the tremendous weight of
platforms in other industries (Kenney and Zysman 2016). The
platform impact on healthcare has not become fully visible to
date, but European attempts to access Apple’s and Google’s
Bluetooth APIs to monitor COVID-19 infection chains have
recently revealed the platform-dependency even of entire
states (Vincent 2020). Stories like this typify the increasing
importance of digital health in general and of GAFAM plat-
forms in healthcare in particular, regardless of their potential
benefits or risks for patients, healthcare market incumbents,
and the society at large.

Against this background, we aim to explore the potential
economic impact of digital platforms in the vibrant healthcare
market. To limit the scope of our analysis, we focus on
GAFAM platforms to examine how they affect conventional
value creation structures in the healthcare market. Thus, this
study contributes to a deeper understanding of how big digital
platforms entangle entire markets. We approach our study
from a strategic management perspective and go beyond value
chains to analyze value creation through intersectoral value
networks with several value-adding parts that eventually cul-
minate into an overall value proposition in the form of final
goods or services for end-users (Bowman and Ambrosini,
2000; Mol et al. 2005; Pagani 2013).

At this, we rely on value network analyses of the healthcare
market to explore how GAFAM services and products induce
new value-creating roles and mechanisms in healthcare.
Hereupon, we examine the GAFAM-impact on healthcare
by scrutinizing the facilitators, activities, and effects. The rest
of this paper is structured as follows: Next, we provide back-
ground information on digital platforms in healthcare and our
methodical approach. Upon this, we conduct value network
analyses of both the conventional and platform-induced
healthcare market to analyze and discuss the GAFAM-

platform impact on healthcare. We conclude with practical
and theoretical implications of our contribution and provide
avenues for future research.

Background

Theories on digital platforms

To explore the potential impact of GAFAM platforms on the
healthcare market, we need to understand the nature of digital
platforms. Research on digital platforms has obtained broad
coverage in IS and Economics within the past decade (de
Reuver et al. 2018; Hagiu and Wright 2015; Sriram et al.
2015; Willing et al. 2017), as the progress of digital technol-
ogies has elevated the impact of platforms considerably
(Parker et al. 2016).

According to theory, all platforms exhibit two fundamental
characteristics: They facilitate (1) direct interaction between
two or more distinct sides of user groups by reducing transac-
tion costs. Hence, platforms can control the transaction’s key
terms, e.g., pricing of goods, or program language. All user
groups maintain an (2) affiliation with the platform. Hence,
they make platform-related investments to engage in the inter-
action (Hagiu and Wright 2015). These characteristics specif-
ically apply to big digital platforms like GAFAM that draw on
large user bases and enable interaction among several user
groups, which makes them capable of integrating (formerly
separated) markets both horizontally and vertically (Galloway
2018, p. 186; van der Aalst et al. 2019, p. 646). So far,
GAFAM platforms have largely exploited their power in con-
sumer markets (B2C) by connecting companies (e.g., product,
service, and content providers) with end-users. However, they
increasingly expand to business-to-business markets (B2B),
which are still rather fragmented (Dolata 2017; Hein et al.
2020), such as healthcare.

Existent theory holds two further platform-specific charac-
teristics: (3) Network effects, which arise from bringing to-
gether similar or complementary user groups (Parker and
van Alstyne 2005; Rochet and Tirole 2003). Thus, a plat-
form’s usefulness (and therefore value) is subject to the size
of relevant participants (Eisenmann et al. 2006; Shapiro and
Varian 1998). (4) Homing and switching costs incur for par-
ticipants due to platform affiliation (Armstrong 2006; Evans
et al. 2006; Kwon et al. 2017). Particularly in B2C, GAFAM
platforms have carried these effects to the extreme; many
companies and consumers are bound to these digital ecosys-
tems (Bender 2020). Especially consumers rely on digital de-
vices and channels, either to connect to the digital world
(Apple, Google), maintain social relationships (Facebook),
go shopping (Amazon), or be productive (Apple, Microsoft)
(Baumöl et al. 2016; Pousttchi and Dehnert 2018). It stands to
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reason that consumers might adopt such habits or ties as
patients.

Available research has yet conceptualized different types of
digital platforms. Gawer (2014) provides three classes
concerning a platform’s orientation and sphere of activity:
internal platforms (of one company and its sub-units),
supply-chain platforms (for assemblers and suppliers), and
industry platforms (of a platform owner and complementors).
While the first two types hold limited access and innovative
capabilities, the third type provides open interfaces for a po-
tentially unlimited pool of external capabilities. Google,
Apple, and Facebook represent this third type par excellence
(Gawer 2014). Other research differentiates digital platforms
by their purpose: transaction, innovation, integrated (or hy-
brid) (Abdelkafi et al. 2019; Evans and Gawer 2016). While
transaction platforms facilitate exchange between different
groups, innovation platforms serve as a foundation on top of
which groups can develop complementary or additional tech-
nologies, products or services. Integrated platforms combine
both features into a more powerful platform type. Depending
on the particular service, GAFAM platforms can be assigned
to all platform types, although their core services represent the
most powerful category of integrated platforms (Evans and
Gawer 2016).

Irrespective of the platform type, there are three building
blocks of digital platforms and their ecosystems: platform
owners and the degree of power centralization, platform
complementors with their contributions and autonomy, and
platform value-creating mechanisms for facilitating transac-
tions and innovation (Hein et al. 2020). Thus, GAFAM plat-
forms are reliant on complementary actors. This entails in
healthcare, among others, patients, physicians, hospitals, and
other service providers to create value. The fragmented
healthcare market consequently offers business and growth
opportunities to GAFAM platforms to leverage their value-
creating mechanisms. Especially, market-oriented research
exhibits that digital platforms have proven to provide success-
ful business models (Abdelkafi et al. 2019) which are able to
transform and burst formerly grown value chains, existing
competitive structures, and entire markets (Alt and
Zimmermann 2019; Pousttchi and Gleiss 2019).

Digital transformation and GAFAM in healthcare

The healthcare sector has moved into the digital world with
some delay. On an organizational level, healthcare providers
have been slow to adopt new technologies and have relied on
paper-based processes for a long time (Agarwal et al. 2010).
On a structural level, high costs, complex regulatory systems,
and missing standards have impeded digital progress (Otto
and Harst 2019). However, the healthcare sector faces an ex-
pensive and massive digital transformation (Burton-Jones
et al. 2020) owing to new digital technologies and personal

expectations (Menvielle et al. 2017; Safavi and Kalis 2020).
Most recently, the COVID-19 pandemic has stimulated the
need for digital health (Fagherazzi et al. 2020). The current
progress in both research and practice underpin this impres-
sion strongly (Agarwal et al. 2010; Raghupathi and Tan 2008;
Vogel et al. 2013; Wickramasinghe and Kirn 2013). Most of
all, digital technologies make the promise to improve efficien-
cy and communication, optimize or personalize medical treat-
ment, support decision-making, empower staff, or remove
boundaries, due to advances in data analytics and artificial
intelligence (AI), (medical) internet of things (IoT), mobile
health (mHealth) and virtualization (Dimitrov 2016; Gopal
et al. 2019; Raghupathi and Raghupathi 2014; Safavi and
Kalis 2020).

To date, the digital health ecosystem has several incumbent
players that develop information and medical technologies for
healthcare providers, including large companies like IBM,
Cerner, AllScripts, or athenahealth (Correa 2020). Around
these players, the market is quite scattered with thousands of
small, highly specialized firms and startups (Cohen et al.
2020). The segments for hospital information systems (HIS)
and electronic health records (EHR) are matured, and the big
incumbents seek new segments based on other health IT so-
lutions, especially in terms of networking, data analytics, and
virtual services (Dyrda 2020; Gregg 2015). Practical evidence
indicates that digital platforms might also play an important
part in the digital transformation in healthcare (Chen 2019;
Kuchler 2020; Pearl 2019; Zenooz and Fox 2019).

First, the market is highly fragmented, both on-demand and
supply side, with many potential user groups to intermediate
(e.g., healthcare providers, patients, insurers, digital health
solution providers). Digital platforms might facilitate interac-
tion among these user groups. Especially, GAFAM platforms
have proven to be efficient matchmakers. Second, the digital
transformation is just gathering speed, both government-
driven (top-down) and consumer-driven (bottom-up).
Governments might foster innovation platforms and the estab-
lishment of standards, and GAFAM platforms have proven
that they can comply with healthcare industry and regulatory
standards such as HIPAA (Health Insurance Portability and
Accountability Act) or FHIR (fast healthcare interoperability
resources) (Barbier-Feraud et al. 2016; Jindal 2019). Anyway,
it is difficult to offer digital-health solutions to patients with-
out employing the ecosystems and infrastructures of
GAFAM. What is more, they possess both the required tech-
nological and economic capabilities to occupy an important
part in this transformation process.

Third, digital health is a global growth market. There are
several incumbent health and medical IT companies (e.g.,
Cerner, Allscripts, Medtronic), but in view of the emergent
digital transformation, the claims are not staked and new
players might enter the market. GAFAM platforms consider
the healthcare market as a favorable opportunity for

851An apple a day – how the platform economy impacts value creation in the healthcare market



expanding their economic power and data pools (Chen 2019;
Kuchler 2020; Pearl 2019; Zenooz and Fox 2019). They are
already involved in healthcare in many ways. For instance,
Apple and Google have entered into a rare partnership to co-
develop a Bluetooth-based technology that facilitates contact
tracing during the COVID-19 pandemic, and Facebook and
Microsoft are initial members of the Public Health Tech
Initiative (PHTI) from the Consumer Technology
Association to explore digital solutions for future pandemics.
As a basis for further analysis, we aim to describe and examine
the actual business activities in healthcare of each GAFAM
platform separately.

Google (or its mother company Alphabet, respectively) has
gained its power basically from two platform ecosystems with
tremendous market shares: Google Search (92%) with its
compliant services (e.g., Maps, Mail, Analytics, Chrome),
and the mobile operating system (mOS) Android (76%) as
collaborative infrastructure for mobile devices and services
(StatCounter 2020a, b). Accordingly, Google has gained enor-
mous ICT capabilities, particularly in terms of intermediation,
marketing, IT service design and, most of all, data analytics
and AI (Galloway 2018). The healthcare market is seen to be
another growth area for Google to play off these assets (CB
Insights 2018; Google Health 2020). Today, Google has al-
ready several direct and indirect stakes in the healthcare mar-
ket by focusing on its ICT core competencies. Google with its
Search engine and Assistant is oftentimes the first contact
point for patients when gathering information about symp-
toms or looking for physicians (Drees 2019). The tools pro-
vide findings from content created by medical experts and
validated by Google (Gibbs 2015). Android OS (including
Google Play) provides smartphone users access to several
health-related mobile apps from third-party developers (and
vice versa). Plus, Google offers Android Things as OS foun-
dation for IoT devices and has recently launched Google Fit
which helps users to monitor their activity data and wellbeing
through connected wearables (e.g., Fitbit). All these services
may support Google to approach the healthcare market from
B2C.

In B2B, the company had initiated Google Health in 2008,
an electronic PHR (personal health record) platform, but
stopped this project in 2012 owing to a lack of demand and
regulatory issues. Instead, Google currently develops a new
EHR tool (Matthews 2020). Google also providesWorkspace
to healthcare providers, which is a cloud and groupware solu-
tion combining several tools for data management and collab-
oration. To support such solutions, Google bought Apigee in
2016 to provide APIs which are compatible with relevant
healthcare standards. Plus, the smart home portfolio of Nest
can help healthcare providers to observe their patients.
Furthermore, Google invested a lot of money in research-
oriented products and projects, such as Cloud Life Services,
a genome database and collaboration platform for life and data

science. Hence, Google laid the foundations to provide plat-
form services in the B2B healthcare market.

Among Alphabet’s subsidiaries, at least four projects are
already active in the healthcare sector: Verily Life Science
kickstarted a series of promising research projects from
smart contact lenses to reactive cutlery for Parkinson’s pa-
tients, Calico strives to unravel the mystery of human aging
processes, DeepMind develops AI systems for automated
diagnosis tools, and Wing shall revolutionize transportation
with drones, which also might convey pharmacies, specimen
or donor organs. So far, these activities might be rather of
symbolic importance but underline the strategic ambitions of
Google to play to their strengths and explore new business
opportunities.

Apple’s success primarily stems from providing an all-in-
one and well-matched digital ecosystem consisting of devices,
systems, and services (Galloway 2018). However, the con-
sumer electronics market approximates saturation, and new
revenue sources are sought (e.g., subscription services like
Apple One). The healthcare market offers three major oppor-
tunities for Apple: (1) selling more devices, (2) selling digital
health services, and (3) exploit new data sources (Coldewey
et al. 2020; Kimmell 2019a).

To date, Apple has several points of contact in healthcare.
From a B2C perspective, iOS users can download several
health-related apps from the App Store to their iPhones. The
Health App is already preinstalled and allows its users to track,
trace, and analyze their activity- and body-related data from
smartphones or wearable sensors, such as ECG data from the
AppleWatch. Plus, iOS users might ask Siri about their health-
related issues. Apple has also developed and introduced plat-
form solutions for B2B. This includes Health Records, a tool
for patients to share health data with healthcare providers.
This ecosystem is completed by HealthKit, a central reposito-
ry and framework for developers to manage and merge data
from multiple sources. Additionally, the software frameworks
ResearchKit and CareKit support the development of apps for
clinical studies and the monitoring of health-related data.
Mobile and smart devices like the iPad or HomePod could
support medical care staff or researchers. Apple even erected
two employee-exclusive health clinics close to the headquarter
in 2018, AC Wellness, which provide a suitable environment
for the development and testing of new devices or digital
health solutions.

Facebook is the predominant social media ecosystem in
the Western society. Thus, Facebook knows about the com-
munication and interests of billions of users. After the compa-
ny tried in vain to develop own mobile devices or launch an
own mobile operating system, it mainly concentrated on mar-
keting (Galloway 2018). However, the healthcare market
might be seen as a new playground to catch up with Google
or Apple. Here, Facebook particularly concentrates on ad-
vances in AI and virtualization.
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Facebook’s activity range in healthcare is comparatively
narrow but yet impactful. For instance, (especially chronically
ill) patients refer to social media such as Facebook or
WhatsApp to communicate with physicians or fellow sufferers
(Househ et al. 2014). Likewise, WhatsApp is widely used
among healthcare professionals in hospitals (De Benedictis
et al. 2019). Data from their social network services help
Facebook to promote AI-based projects (e.g., for suicide pre-
vention). The initiatives of Facebook’s AI research institute
FAIR include the fastMRI project with the NYU School of
Medicine to improve and accelerate radiological techniques.
In terms of virtualization, Facebook operates its Reality Labs
consisting of five research facilities to develop new solutions
based on virtual and augmented reality (VR/AR).
Exemplarily, the CTRL-kit provides a non-invasive neural in-
terface platform that allows for new types of human-computer
interaction (HCI). Moreover, the Oculus VR glasses have
proven useful for educational purposes in medicine and
surgery.

Amazon is the most successful marketplace platform in the
Western world (Galloway 2018), and while many companies
will not survive the COVID-19 pandemic, Amazon could
even capitalize on the crisis (Semuels 2020). And although
the marketplace platform generates the greater part of
Amazon’s revenue, its cloud solutions account for the big
profits (Chan 2020). Therefore, the healthcare market is not
only another marketplace for Amazon but also an opportunity
to demonstrate their capabilities in logistics and ICT (infra-
structure, cloud, data analytics).

Amazon captures the healthcare market from several
sides by exploiting its economic and technological capabil-
ities. First, Amazon offers its market-leading cloud solution
Amazon Web Service (AWS) to participants in healthcare
and provides the AWS tool Comprehend Medical, which
is a natural language processing (NLP) service to extract
relevant medical information from unstructured text.
Second, Amazon plays to its strengths in B2B and B2C
commerce as both Amazon Business and Amazon
Marketplace offer a broad range of medical devices and
products, and control the delivery processes (Amazon
Logistics).

Complementarily, Amazon launched Basic Care in 2017,
an own brand for over-the-counter (OTC) medicine, and ac-
quired PillPack in 2018, an online pharmacy which special-
ized in personalized, pre-sorted drug blisters. Third, Amazon
has successively expanded the Echo and Alexa Assistant eco-
system by health-related services and applications through
digital-health startup cooperations (e.g., Livongo). To explore
new horizons, Amazon has pursued the health insurance pro-
ject Haven, which was a joint venture with Berkshire
Hathaway and JPMorgan Chase. Moreover, Amazon has
launched a virtual medical clinic for employees in 2019,
Amazon Care.

Microsoft has its core assets in the provision of software
and cloud-based solutions (e.g., Windows, Office) for con-
sumers and companies, but is virtually non-existent in the
mobile world (Enderle 2019). Hence, the healthcare market
might be seen as an opportunity to gain ground on the other
big platforms (especially, Google and Apple). At this,
Microsoft strives to exploit its technological capabilities to
enhance public health. Microsoft’s initiative Healthcare
NExT focuses on the support of healthcare innovations with
AI and cloud computing, such as the Healthcare Bot for au-
tomated first-contact communication. The bot service is avail-
able via Microsoft’s Azure Cloud, which also complies with
FHIR.

Just like Google, Microsoft has recently shelved its PHR
platform HealthVault. Instead, the company provides its
patient-centered EHR solution ehCOS EHR but mainly focus-
es on bringing its collaboration services Microsoft 365 (incl.
Office) and Teams to the healthcare market. Concerning hard-
ware, the Surface line-up (incl. Windows and 365) shall ad-
dress the need for portability in healthcare. Additionally,
Microsoft has developed its HoloLens (i.e., AR glasses) with
several possible applications in healthcare such as real-time
ultrasound simulations or virtual training lessons for medical
staff.

Altogether, GAFAM platforms already pursue manifold
activities in healthcare, even though the market is highly reg-
ulated. Many activities do not appear to be platform-specific
or core-business related on their face. However, they help
GAFAMplatforms to collect data for providing and brokering
personalized services, and thus contribute to their overarching
strategies. Apart from that, the mere range and scope of
GAFAM activities give reason to analyze their impact on
the socially and economically important healthcare sector.
For one thing, they exhibit the necessary financial and tech-
nological capabilities to develop digital health solutions or
acquire those through mergers and acquisitions (M&A).
Particularly, this applies to (big) data analytics and AI, cloud
infrastructures and services, virtualization of products and ser-
vices, and new forms of HCI. For another thing, GAFAM
platforms can build upon their existing consumer relations
and proximity to capitalize on the patient-driven part of the
digital transformation in healthcare. Thus, they might throw a
bridge fromB2C to B2B. Figure 1 summarizes the healthcare-
related business activities from all five GAFAM platforms,
and illustrates in what sub- and cross-segments they are al-
ready active in healthcare.

Literature review: Digital platforms in healthcare

Big digital platforms, especially GAFAM, play a crucial role
in our everyday lives and have powerful implications for so-
ciety and economy (Alt and Zimmermann 2019; Kenney and
Zysman 2016; van der Aalst et al. 2019). However, in light of
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the ongoing massive digital transformation in healthcare and
the insinuated platform-related developments, comparatively
few contributions within IS have yet explored the potential
impact of digital platforms on the healthcare market.
Basically, available research on digital platforms explores
the phenomenon from three perspectives (Hein et al. 2020):
While the market-based perspective pays attention to the eco-
nomic dimension of digital platforms (Tan et al. 2015), the
technological perspective regards digital platforms as an ex-
tensible codebase of software-based systems providing a core
functionality with complementary modular services which in-
teroperate through shared interfaces (Tiwana et al. 2010). At
last, the user-centric perspective concerns platform govern-
ment mechanisms and actor relations.

From a market-based perspective, the demand side of
healthcare platforms can be broadly subdivided into three user
groups, i.e., patients, healthcare service providers, and payers.
Platforms do not only interconnect these three parties with
each other, but also with companies on the supply side which
offer products, services, or digital applications (Fürstenau and
Auschra 2016). Upon this, Fürstenau et al. (2019) developed a
platform management framework to understand the interde-
pendencies of a healthcare provider-led platform. The study
allows the inference that incumbent market players in
healthcare (e.g., hospitals or ICT providers) might struggle
to successfully provide digital platform solutions for the entire
healthcare sector, which affords big tech players a great op-
portunity to enter the market. Particularly, digital platforms
might successfully address two main problems in healthcare
– namely, high fragmentation and low innovation – by

enabling shared data repositories, interoperability, and the in-
tegration and innovation of new services (Fürstenau et al.
2019). Recently, Hermes et al. (2020) have investigated the
digital transformation of the healthcare industry by analyzing
1830 healthcare organizations. Their study revealed
technology-induced shifts in value creation in healthcare,
resulting in new market segments, roles, and value streams.
Digital platforms contribute to that shift, which gives reason to
explore the GAFAM impact in-depth and in greater detail.

From a technological perspective, the healthcare system
could profit from platform openness like no other industry,
both in a technical and semantic sense (Estrin and Sim
2010), which implies issues like interoperability of technical
standards as well as the provision of data from all stake-
holders. More specifically, Vesselkov et al. (2019) focused
on data production and consumption at mobile health plat-
forms. Important aspects include data scope, data sharing,
platform design, and platform governance, which all represent
core assets of GAFAM companies. Generally, there is a need
for technological progress in healthcare, particularly in terms
of information infrastructures and applications to facilitate
intra- and inter-organizational collaboration (Aanestad et al.
2019).

From a user-centric perspective, some contributions have
already addressed the emergence of large digital platforms in
the healthcare market. Gu and Hong (2019) explored the dis-
semination of health misinformation on social media apps. As
the use of online social networks affects health-related behav-
iors, this has a lasting impact on the wellbeing and health
status of their users (Durst et al. 2013). Kuebel et al. (2015)

Fig. 1 GAFAM activities in the healthcare market

854 A. Gleiss et al.



examined the adoption of smart home platforms and empha-
sized the importance of complementary assets like services,
infrastructures, or brand image. Further research is rather
patient-centric and levels out on the issues of PHRs, health
and fitness apps, social media use, or specialized platforms
which provide services for communication, information, diag-
nosis, or treatments (Bandyopadhyay et al. 2012; Huang et al.
2018; Kordzadeh and Warren 2017; Liu et al. 2020;
Schaarschmidt et al. 2017; Zhang et al. 2019).

Altogether, we find a vast amount of general literature on
the platform economy (Sutherland and Jarrahi 2018; Hein
et al. 2020), growing research interest in this area (Alt and
Zimmermann 2019), and the undeniable social, economic
and technological impact of (particularly) big digital platforms
(van der Aalst et al. 2019; Kenney and Zysman 2016). The
presented literature provides several opportunities for
GAFAM platforms to challenge the healthcare market (see
Table 1). However, there is yet surprisingly little research that
conceptualizes how digital platforms transfer and leverage
their genuine services, economic assets, and technological ca-
pabilities into the healthcare market. Such a holistic, strategic
view on the impact on entire markets and historically evolved
ecosystems is yet missing (Asadullah et al. 2018).

Methodology

We address the research gap and aim to examine how
GAFAMplatforms affect value creation in the healthcare mar-
ket. We rely on value network analysis, which is particularly
suitable to analyze digitalized, networked market structures
(Peppard and Rylander 2006) and the role of new entrants
within (Christensen and Rosenbloom 1995). At this, a value
network is a dynamic cluster of economic entities with distinct
tasks and responsibilities, which collaboratively co-produce
and deliver value for the end-consumer in terms of offerings

(Pagani 2013; Lusch and Vargo 2006). Such collaborative co-
production is represented by the exchange of such offerings
(i.e., value linkages). This market-oriented perspective of val-
ue networks refers to the transitional concept from goods- to
service-dominant logic that focuses on the successive value
delivery of services and offerings and their dynamic co-
production across value chains (Lusch and Vargo 2006).

Our research design follows three superordinate parts: (I)
Value network development and analysis of the conventional
healthcare market to depict the initial situation without
GAFAM platforms, (II) Value network development and
analysis of the extended platform-induced healthcare market
as systematic foundation for the illustration and examination
of the platform-induced implications, and (III) Systematic der-
ivation and analysis of the strategic impact of GAFAM plat-
forms on value creation in the healthcare market, culminating
into a GAFAM-impact framework (see Fig. 2).

Thus, part I and II imply the development of two value
networks as a proper foundation to contrastingly analyze the
GAFAM impact on the healthcare market. For the purpose of
an appropriate value network development and analysis, we
stick to the five-step process from Peppard and Rylander
(2006). First, this includes the (i) definition of the market
and its boundaries. In view of our research aim, we consider
the European and U.S. healthcare market. However, we dis-
regard the regulatory body to reduce complexity and enable
generalizability as national regulation is very specific.

Further steps of the value network analysis imply the (ii)
identification and definition of the network entities and (iii)
their value offerings. Here, we applied an exploratory,
qualitative-empirical approach to gain a deeper understanding
of the phenomenon from a market-based perspective (Myers
1997; Orlikowski and Baroudi 1991). Regarding the conven-
tional healthcare market, we initially conducted a literature
review on value creation and value networks in healthcare to
identify different entities like consumers, service or product

Table 1 GAFAM platform potentials in healthcare (literature review)

perspective GAFAM platform potentials in healthcare Reference

market - need to connect different stakeholders
- incumbents’ inability to provide meta-platforms
- high fragmentation & low innovation
- rise of new market segments & value streams

Fürstenau and Auschra 2016
Fürstenau et al. 2019
Fürstenau et al. 2019
Hermes et al. 2020

technology - need for openness & interoperability
- need for data & platform competences
- need for information infrastructures & applications

Estrin and Sim 2010
Vesselkov et al. 2019
Aanestad et al. 2019

user - increasing relevance of social media
- increased relevance of personal health (apps)
- diffusion of IoT and smart home technologies
- relevance of personal health records
- relevance of patient empowerment
- relevance of online communities
- relevance of digital services (e.g., consultation)

Gu and Hong 2019; Liu et al. 2020
Huang et al. 2018
Kuebel et al. 2015
Bandyopadhyay et al. 2012
Schaarschmidt et al. 2017
Kordzadeh and Warren 2017
Zhang et al. 2019
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providers, suppliers, and peripheral supporters (Basole and
Rouse 2008). We scanned scientific databases for the search
string “(health*) AND (value OR network)” . We
complemented this by a multiple case-study analysis to em-
pirically explore and contextualize further required entities
until theoretical saturation, i.e., further cases do not produce
further entities (Yin 2009). This includes the review of
healthcare-specific directories and reports, which we retrieved
through an online search. Regarding the platform-induced
healthcare market, we identified new entities and value offer-
ings from the GAFAM business activities in healthcare (as
presented previously in the background section). Here we rely
on information from the company websites, articles from
newspapers or magazines, and industry reports, which we
collected from extensive online research. In order to general-
ize and conceptualize our literature- and case-based findings
to network entities and their value offerings, we rely on
Mayring’s method of qualitative content analysis for inductive
category development (2000).

The final steps of the value network analysis consist of the
(iv) definition of the value linkages among the entities, and the
(v) construction of the value networks. Using our conceptual-
ized and categorized empirical findings, we apply a design-
science oriented approach to construct the two value net-
works. Based on practice- or theory-based insights, design
science research (DSR) allows the generation of new knowl-
edge through the design of novel artifacts such as models,
concepts, or constructs (Hevner et al. 2004; March and
Storey 2008; Vaishnavi et al. 2019). Following these princi-
ples, we apply a specific modeling method for the construc-
tion and representation of value networks. Our method basi-
cally rests upon e3-value, a systematic modeling approach to
illustrate and analyze the value linkages among actors in busi-
ness models (Gordijn et al. 2000) and multi-actor value

networks in digitalized service environments (Hotie and
Gordijn 2019). At this, value-adding activities are aggregated
and assigned to actors, and their exchanged value offerings
(e.g., data, money, product, service) are represented by value
flows (Pousttchi 2008; Gordijn et al. 2000). To provide more
generalizability, we employ an extended version of e3-value
(Pousttchi 2008). Given the dynamics of such complex mar-
kets, the entities within our value networks are not represented
by actual market actors but by generic roles, which provide
distinct value deliveries and aggregate several value-adding
activities for exchange with other roles. For the purpose of
analysis, actual market actors can be assigned to one or more
of such roles (Pousttchi 2008; Pousttchi and Hufenbach
2014). For reasons of generalization and specialization, simi-
lar roles can be aggregated to meta-roles. Table 2 presents the
notation elements.

Hence, our value networks fulfill the function of reference
models. Reference modeling allows the inductive or deductive
development of simplified or idealized system representations
(Wilde and Hess 2007). In this context, our value networks do
not represent a desired state, but support structuring and ori-
entation for the purpose of universal applicability (Becker and
Schütte 2004; Fettke and Loos 2007). Thus, both value net-
works can be considered as “abstract framework[s] for under-
standing significant relationships among the entities of some
environment” (OASIS 2020), as in our case, roles
representing entities within healthcare (Bernus 1999).

In order to assure the functional performance and suitabil-
ity of our artifacts (Kuechler and Vaishnavi 2012), the value
networks have been validated twofold: For one thing, we con-
ducted an interdisciplinary workshop with academic re-
searchers (from Informatics, BI, IS, Healthcare) at a digital
health congress in 2019, which was organized by two special
interest groups for digital health and mobile systems of the GI

Fig. 2 Research design
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(German Informatics Society). For another thing, we conduct-
ed workshops and discussions with healthcare practitioners
representing a broad range of healthcare actors: CIOs and
Heads of IT from hospitals (i.e., inpatient healthcare), the
board member of a regional association of statutory physicians
(i.e., outpatient healthcare), and managers from regional
healthcare cluster initiatives, health insurances, health-IT pro-
viders and health startups (i.e., peripheral healthcare actors).
In the course of these activities, our value networks have been
iteratively adjusted and refined.

These foundations support part III of our research process,
i.e., analyzing the potential impact of GAFAM on value cre-
ation in healthcare. Here, we rely on the usefulness of refer-
ence models to generate theoretical and practical relevance in
terms of description, explanation, and prediction (Fettke and
Loos 2004; vom Brocke 2007; Gregor 2006). In this regard,
the conventional healthcare market is of descriptive nature
representing the status quo based on empirically derived roles
from healthcare market actors. Contrastingly, the value net-
work of the platform-induced healthcare market is rather hy-
pothetical with an explanative and predictive nature, based on
empirically derived and integrated roles from GAFAM busi-
ness activities. Hence, the value networks aim to illustrate the
differences owing to platform-induced value-offerings.

In order to analyze the resulting impact, we employ our
reference models to systemize the GAFAM-related business
models and to conceptualize the platform-induced impact on
value creation in healthcare. Regarding the business models,
we systematically decompound the platform-induced roles
and value flows by employing the morphological analysis, a
highly systematic method to structure multi-dimensional
problems. It involves the identification and definition of the
investigated phenomenon’s essential characteristics and the
assignment of relevant instances to each characteristic. The
aggregate of all critical characteristics and instances is repre-
sented by a morphological box, which allows for further anal-
ysis, systematization, and comparison of complex phenomena
(Ritchey 2013; Zwicky 1966). Following these steps, we con-
densed the potential characteristics of GAFAM business
models in healthcare into a morphological box. Based on these
conceptual foundations, we analyze, theorize, and discuss the

actual GAFAM impact on the healthcare market (Gregor
2006). We illustrate our analytical key inferences which cul-
minate in a conceptual GAFAM-impact framework in
healthcare.

Value network of the conventional healthcare
market

Definition of conventional roles and value offerings

To conceive the impact of big digital platforms on value cre-
ation in healthcare, we need a basic understanding of how
value is usually created and delivered in the healthcaremarket.
Thus, we first develop the generic value network of the con-
ventional healthcare market. Following the guidelines from
Peppard and Rylander (2006), this entails the identification
and definition of relevant value-creating and value offering
entities in healthcare, and the value flows among them. The
artifacts are inductively developed through a qualitative con-
tent analysis of healthcare literature and cases (Mayring
2000). Given our value network’s function as a reference
model, the entities are represented by generic roles.

In a first approximation of value creation in healthcare, we
refer to the central relationship between the patient who re-
ceives a healthcare service (e.g., curative or preventive medi-
cal treatment or information) from a physician, clinic, or hos-
pital, which requires the role of a medical care service
provider (SP). If the patient is uninsured, the service is
charged to the patient’s account. If a healthcare service is
covered by health insurance, it is either charged directly to
the insurer’s account or reimbursable against receipt. Health
insurance might be offered, e.g., by a public or private health
insurance or maintenance organization from the employer,
which is why we combine the affiliated tasks to the role of
the payer. The payer usually defrays these expenses from
insurance premiums from the shared-risk community. Thus,
we basically find a triangle relationship between the patient
(as service recipient), the medical care SP (as service provid-
er), and the payer, which is common inmany developed coun-
tries (Fürstenau and Auschra 2016).

Table 2 Notation of role-based e3-value modeling technique

notation element description symbols

actor specific market player (e.g., person, company)

role symbolic market player with a distinct set of value deliveries

meta-role subsumption of roles with similarities (for reasons of simplification)

value flow 

(w/ value ports)
representation of the value linkages among roles and/or actors

actor

value flow
meta-role

role
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Since the patient is seen as a final service recipient in our
value networks, this entity is labeled as an actor. In view of the
actual healthcare market, the roles of the payer and the med-
ical care SP can be further partitioned. Depending on a pa-
tient’s insurance plan, healthcare treatment costs are either
paid by the insurance company directly to the medical care
SP (Direct Cost-Takeover Payer) or indirectly, i.e., the patient
goes in advance and requests a return from the insurance
(Reimbursement-Oriented Payer). This differentiation might
become important in the next years with regard to process
flexibility of reimbursing digital healthcare services (Gerke
et al. 2020).

In terms of the medical care SP, some healthcare services
are ambulant (i.e., often acute, sporadic, or routine) and can be
managed quickly (CDPH 2020; GoHealth 2017; Niemann
and Burghardt 2016), while others require overnight stays
and a longer treatment duration, which allows continuous
monitoring of the health status and provides the possibility
of immediate medical interventions. Hence, we differentiate
between an outpatient medical care SP (e.g., registered phy-
sicians, clinics, or urgent care centers) that administers the
ambulant medical care of day patients, and an inpatient med-
ical care SP (e.g., hospitals) that processes the inpatient med-
ical care of overnight patients who are either chronically ill or
seriously injured on a temporary basis. Figure 3 depicts the
value linkages among these roles through a value network
excerpt based on e3-value. The roles of the payer and medical
care SP are aggregated to meta roles to allow for generaliza-
tion and specialization.

Both of these medical care SP roles carry out direct and
indirect value-creating activities. Direct activities include
medical services such as (preventive) consultation, informa-
tion, diagnosis, and therapy, while indirect activities imply
tasks such as procurement, patient administration, or internal
logistics of patients and materials (Kawczynski and Taisch
2010; Myllärniemi and Helander 2012; Weissinger 2014).
Sometimes, chronically ill or seriously injured patients who

are incapable to live alone and need full-time care. The re-
quired role of an inpatient nursing care SP is usually assumed
by (special) care homes. Similarly, an outpatient nursing care
SP manages the ambulant nursing care of chronically ill peo-
ple who suffer from permanent minor diseases and run their
households, or seriously injured but convalescent patients. For
the purpose of generalization, medical care SP and nursing
care SP can be subsumed to a healthcare SP. Table 3 summa-
rizes the identified and defined healthcare-related roles.

Professional healthcare services often rely on pathology
tests from clinical specimens to obtain information about the
health status of a patient and make evidence-based diagnoses.
This requires further roles in the value network. For one thing,
the role of the medical laboratory SP, which administers the
tests and analyses, and a laboratory courier SP, which safely
conveys both the specimen and reports with test results (Pinna
et al. 2015; Walters and Jones 2001). Another important
logistics-oriented role is the patient transfer SP, which carries
patients under medical supervision from their homes or places
of accidents to a healthcare SP. Another important contribu-
tion to value creation in healthcare is the production and pro-
vision of pharmaceuticals and medical devices (Pitta and Laric
2004), which requires additional roles in our network.

Accordingly, medical devices need to be produced and
distributed, which involves five basic roles: medical device
manufacturer and medical device distributor. At the distribu-
tion of drugs, we need to differentiate between drugs, which
are subject to medical prescription, and those, which are ob-
tainable over the counter (OTC drugs). Hence, we distinguish
the roles of the prescription-drug distributor and the OTC-
drug distributor. Both drug types are produced by the drug
manufacturer. Since the shipping of pharmaceuticals is liable
to severe restrictions and regulations, we propose the apposi-
tion of a drug logistics SP. Additionally, healthcare relies on
continuous scientific progress and infrastructures, and there-
fore on the role of a pharmaceutical, biotechnological, medi-
cal, and technological research SP (see Table 4).

Fig. 3 Value network excerpt of the healthcare market
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In order to facilitate a comprehensive treatment across dif-
ferent healthcare SP (with different specializations), the pro-
vision of an adequate ICT infrastructure is crucial (Bharadwaj
et al. 2013; Kagermann 2015; Myreteg 2015). Hence, further
roles are required in the value network. On the side of the
healthcare service providers, this involves specialized health
information and administration systems which ideally (1) or-
chestrate and support internal processes and organization, (2)
allow the capture, import, storage and export of treatment
data, (3) provide specialized clinical or medical IT applica-
tions and (4) enable the exchange of information and commu-
nication data with other stakeholders in the value network
(Agarwal et al. 2010; Schlichter et al. 2014). For the provision
and maintenance of such systems and applications, we pro-
pose the role of the Health-IT SP, as conventional hospitals
run hundreds of IT systems and applications simultaneously.
As many of these applications are not operated on-premise
(Kaletsch and Sunyaev 2011; Schneider and Sunyaev 2015),
we propose the role of a cloud SP to flexibly hold required
storage and computing capacities available. For processes of
billing and communication between payers and medical care
SP, the market actors rely on EHRs that enable the storage of
patient-related data and their sharing among healthcare pro-
viders and insurance companies (Blechman et al. 2012;

Dehling and Sunyaev 2014). Thus, we introduce the role of
an EHR operator. Table 5 summarizes the identified and de-
veloped ICT infrastructure roles in healthcare.

Construction of the conventional healthcare market
value network

Based on the derived roles, we apply value flow analysis and
the extended e3-value modeling method to develop a refer-
ence model of the healthcare market value network. Thus, we
derive and define the relevant value linkages among the roles
which serve as foundation for the value flows, and therefore
the construction of the value network. The basic value ex-
change in healthcare is constituted by the value linkage be-
tween patient and medical care SP. Uninsured patients have to
bear such costs themselves. Insured patients can refer to their
payer which pays for the service (directly or by reimburse-
ment). Thus, we find several value linkages among the enti-
ties: For a proper, preventive or therapeutic, treatment, both
patient and medical care SP rely on supporting and peripheric
products and services. Patients demand drugs, medical de-
vices, transfer services, or information, which are either self-
paid or covered by the payer’s benefits (depending on the
healthcare service and the patient’s insurance status). A payer

Table 3 Healthcare-related roles

Meta- Role Value delivery Exemplary market actors

payer direct cost-takeover payer provision of insurance coverage (by direct
cost transfer)

health insurance firms,
like United Healthcare (USA),
Allianz (EU), or Achmea (EU)reimbursement-oriented payer provision of insurance coverage (claim approval based)

healthcare SP outpatient medical care SP provision of ambulant medical care (e.g., diagnosis) registered physicians

inpatient medical care SP provision of residential medical care (e.g., treatment) hospitals

outpatient nursing care SP provision of ambulant nursing care
(e.g., bathing services)

home-care companies

inpatient nursing care SP provision of residential nursing care
(e.g., bathing services)

care homes

Table 4 Healthcare-support roles

Role Description Exemplary market actors

medical laboratory SP provision of clinical (pathological) tests/analyses from specimens Alere (USA), SynLab (EU)

laboratory courier SP fast transfer of specimen and test results LabLogistics (USA), GO! (EU)

patient transfer SP emergency/safe transfer of patients from and to healthcare SP MTM (USA), Green Cross (EU)

drug manufacturer development and production of drugs and medicine Pfizer (USA), Roche (CHE)

prescription-drug distributor sales of prescription drugs to patients or healthcare SP pharmacies: Walgreens (USA)

OTC-drug distributor sales of OTC-drugs to patients or healthcare SP drug stores: dm, (EU)

drug logistics SP safe transfer of drugs and medicine to pharmacies or drugstores Kühne+Nagel, DHL (EU)

med. Device manufacturer development and production of medical devices MedTron (USA), Fresenius (EU)

med. Device distributor sales of medical devices McKesson, Vitality (USA)

research SP provision of research findings and infrastructures specialized R&D companies
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pools the risks of all patients and has to equalize all health
expenses with the total amount of insurance premiums.
Table 6 exhibits exemplary value linkages as foundation for
the value network.

Similarly, a medical care SP (e.g., hospital) demands
drugs for its value-adding activities (e.g., diagnosis, treat-
ment, and monitoring), which is bought at a drug distributor
(e.g., pharmacy). Additionally, the purchase and implemen-
tation of ICT components and services aim to support and
optimize the provision of healthcare services along the en-
tire healthcare cycle and from admission to dismission. To
operate the facility economically, a medical care SP needs
to factor in such costs to calculate the prices of their treat-
ment services or – if such prices are subject to regulation –
make their processes more profitable either way. Suppliers
of drugs, medical devices, or ICT solutions are reliant upon
upstream service or goods providers to create value
themselves.

Through carefully connecting all these value linkages by
value flows among the entities, we are able to construct a
resulting role-based value network of the conventional
healthcare market (see Fig. 4). Given its nature of a refer-
ence model, roles can be assigned to different real-world
market actors depending on the considered scenario. For
instance, a dentist (as outpatient medical care SP) could
treat the patient using an endodontics system from the com-
pany Dentsply Sirona (as medical device manufacturer).
Likewise, the value network can be used to analyze value
flows of an infected patient who is carried by a patient
transfer SP to the hospital (inpatient medical care SP),
where the patient undergoes a screening, while the speci-
mens are analyzed by an external medical laboratory SP. In
view of our research aim and our following sections, the
value network serves as foundation and starting point to
analyze platform-induced changes in value creation in the
healthcare market.

Extension to a platform-induced value
network

Derivation and definition of platform-induced roles

In order to explore and understand how the value network of
the healthcare market is affected by big digital platforms, we
analyze the GAFAM business activities in healthcare present-
ed in the background section. By means of a qualitative con-
tent analysis of the GAFAM business activities, we inductive-
ly derive and develop new platform-induced roles which af-
fect the conventional value exchange in various ways, and
thus value creation in the entire value network. As GAFAM
activities concern different tie points in the value network, we
sort and present these roles along with three inductively de-
veloped categories: patient, healthcare SP, and infrastructure.

Patient-healthcare related roles

Several products and services of GAFAM platforms aim at
directly fostering or supporting the patient’s healthcare pro-
cesses. Some systems offer fast and easy access to (qualified
or certified) health-related information or initial consultation
(either automated or face-to-face). For instance, Google
Search provides verified health content to certain health-
related search queries and helps patients to quickly find, con-
tact, or rate physicians in the vicinity. For such low-level and
sporadic patient support, we propose the role of a health ori-
entation SP which comprises activities such as the provision
of health-related information, health system orientation, auto-
mated initial consultancy, or patient steering.

Other applications support the patient more continuously
and provide services for data storing, monitoring, and analy-
sis. Apple Health App combines personal health-related data
from different apps to provide information on the individual
health status. Likewise, similar applications facilitate peer

Table 5 ICT infrastructure roles

Role Description Exemplary market actors

health-IT SP provision of specialized healthcare systems and applications Cerner (USA), Dedalus (EU)

cloud SP provision of flexible storage and computing capacities IBM (USA), Telekom (EU)

EHR operator storage, processing and transfer of clinical health records GE, Epic, AllScripts (USA)

Table 6 Excerpt of defined value linkages in the conventional healthcare market value network

From role/actor Value linkage To role/actor

patient service fee; data (e.g., health information, insurance proof) medical care SP

medical care SP medical treatment or health service patient

medical care SP treatment proof payer

payer fee/reimbursement for patient treatment medical care SP
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communication rooms for exchanging experiences, as e.g.,
Facebook theme groups. Such services empower the patient
to actively manage their health issues, which is why we pro-
pose the role of a health assistant SP. This role encompasses
the provision of patient (decision) support for monitoring,
analyzing, and sharing activity-related, physiologic, and med-
ical data or feelings. Such services often require active com-
mitment from the patient and demand their data for purposes
of further processing. Other services, like Amazon Care, pro-
vide (direct or brokered) access to professional medical con-
sultation from clinical staff. Such services more or less digi-
talize the traditional patient-physician relationship and have
various manifestations. Thus, we propose the role of a digital
health SP to provide medical services or content (either direct-
ly or brokered).

Likewise, Amazon enables patients to purchase both their
required drugs and medical devices online from various sup-
pliers, which is why we propose the roles of a B2C drug
marketplace and B2C medical device marketplace to facilitate
the provision of (brokered) drugs and medical devices, respec-
tively. Amazon complements these services by a fast and con-
venient delivery of medical supplies for patients (Prime Air),
which requires the role of a drug delivery SP. Table 7 sum-
marizes all newly generated healthcare-related roles.

Healthcare SP support roles

The GAFAM platforms do not only provide products and
services which target the patients. Many of their services rath-
er focus on supporting the work of the healthcare SP, and thus

Fig. 4 Conventional healthcare market value network
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on B2B. This requires further roles in the value network.
Some services aim to optimize, automate, and facilitate clini-
cal collaboration. For instance, Microsoft 365 has rolled out
several tools and applications to support clinical staff in their
daily tasks. To bundle such activities, we propose the role of a
groupware SP, which comprises the provision of application
systems with communication or collaboration tools for staff
from healthcare SP. Other platform services support the gov-
ernment and monitoring of the healthcare SP’s IT landscape.
For instance, Microsoft Azure Service Health provides a dash-
board to monitor and control service updates and outages,
planned maintenance, or issues from integrating other services
or applications. Thus, we propose the role of an IT Support
Solutions SP for the provision of application systems and tools
to monitor, govern, and safeguard the operation of the clinical
IT landscape.

Further platform services support clinical processes and
decisions through automated documentation, processing,
analysis, or sharing of data like, e.g., Amazon Comprehend
Medical, an NLP service to extract relevant medical informa-
tion from unstructured text. Such activities can be combined
to the role of a clinical support SP. Additionally, GAFAM
platforms provide holistic solutions for the provision of digital
storage, exchange, and archiving of the patient’s entire medi-
cal records across payers, healthcare SP, and indications. For
example, Apple Health Records enables hospitals to connect
their EHRs to the patients’mobile health apps for exchanging
and aggregating data. Thus, we introduce the role of a PHR
operator for the digital storage, exchange, and merging of a
patient’s entire medical records.

Besides supporting IT services, GAFAM platforms also
provide complementary technical devices based on advanced
technologies. This includes the development of AR or VR
glasses for improved diagnoses or surgery education, such
as Facebook’s Oculus or Microsoft’s HoloLens. For such ac-
tivities, we introduce the role of an advanced devices
provider. Likewise, GAFAM platforms can help streamline
the purchasing processes of healthcare SP. At this, new plat-
forms like Amazon Business for ordering medical devices
have risen recently, which requires the role of a B2B medical

device & drug marketplace to ensure the provision of
(brokered) medical devices and drugs for the healthcare SP’s
use. Table 8 summarizes the defined healthcare-support roles.

Infrastructure roles

GAFAM platforms comprise large technological capabilities
to provide digital services and maintain the underlying infra-
structures, especially in terms of data processing (Galloway
2018, p. 188; Petit 2016, p. 56). Hence, many platform-related
business activities in healthcare focus on offering digital ser-
vices, ecosystems, or infrastructures. In order to reach patients
nowadays, healthcare SP rely on mobile devices and environ-
ments. Hence, the provision of mOS and smart devices is
inevitable to bring services or content to the patient. Apple
(iOS) and Google (Android) virtually form a duopoly for
mOS, and thus have become a gatekeeper for any health-
related mobile service. Thus, we propose the role of an mOS
provider for the provision of digital infrastructure ecosystems
(including frameworks, apps, and app stores), and the role of a
smart device provider for the provision of connected cyber-
physical systems (e.g., smartphones, wearables, smart home
systems) with consumer interfaces to run the OS and corre-
sponding applications mainly developed by third parties. In
view of the IoT trend in healthcare, other data-collecting and
processing with distinct OS might emerge and extend this role
accordingly (e.g., Android Things, Nest).

However, mOS do not cover all patient-related data alone,
since other applications or services (e.g., Amazon
Marketplace, WhatsApp, or the Microsoft Healthcare Bot)
collect and process a number of further health-relevant data,
which need to be aggregated, stored, and prepared for further
circulation and analysis. This requires the role of a patient
data & relationship SP for patient communication and the
collection, storage, and preparation of patient-related commu-
nication data from various devices, systems, and applications.

Some services have specialized in the standardization and
harmonization of such data as well as the provision of suitable
interfaces to allow a sharing of information among different
stakeholders in the market. For instance, Apple Health App

Table 7 New healthcare-related roles

Role Value delivery Exemplary GAFAM activity

health orientation SP provision of health-related information, health system orientation, automated or personal
initial consultancy, and patient steering

Apple Health App, Google
Search, Facebook

health assistant SP provision of patient (decision) support for monitoring, analyzing, sharing activity-related,
physiologic, and medical data or feelings

Apple Health App, Facebook

digital health SP provision of (brokered) professional medical consultation/content Amazon Care

B2C drug marketplace provision of (brokered) drugs and medicine for patient’s use Amazon Marketplace

B2C medical device
marketplace

provision of (brokered) medical devices for patient’s use Amazon Marketplace

drug delivery SP provision of quick supply of (OTC or prescription) drugs Prime Air
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aggregates the patient health records frommultiple institutions
alongside their patient-generated data, which requires respec-
tive standardization procedures. Likewise, Microsoft provides
an API to manage health-related data with Azure services.
These activities require the role of a data processing & ex-
change SP. Many platform services comprehensively collect,
store, prepare, and process large amounts of clinical and med-
ical data sets for analytical purposes and rely on AI algo-
rithms. For instance, Facebook’s FAIR initiative aims at
supporting clinical IT solutions and processes with machine
learning. Hence, we propose the role of an AI support SP for
the provision of specialized health-related AI systems, appli-
cations, and algorithms. Table 9 summarizes all newly gener-
ated infrastructure roles.

Construction of the platform-induced value
network

The resulting platform-induced roles need to be thoughtfully
integrated into the healthcare market value network with

special regard to their relationships with other roles.
Therefore, we refer again to value flow analysis and the ex-
tended e3-value modeling method to develop the value net-
work of the platform-induced healthcare market based on the
defined roles and their value linkages. For instance, the mOS
provider gives patients access to their platform (and thus, to
various services from other providers). In return, a patient
transfers data and payment fees. Table 10 exhibits exemplary
value linkages within the value network of the platform-
induced healthcare market. Through carefully connecting all
these value linkages among the entities, we are able to con-
struct the resulting role-based value network of the platform-
induced healthcare market (see Fig. 5).

In the center, we find the patient who demands a healthcare
service. The ubiquity of digital technologies in general and
GAFAM platforms in particular enables new and more com-
plex patient pathways. If digitally empowered (through mOS
and smart devices), patients are given several opportunities
which neutralize the necessity of contacting healthcare SP
directly. New roles between this traditional relationship
evolve and do not only provide patient-oriented ecosystems

Table 8 New healthcare-support roles

Role Value delivery Exemplary GAFAM activity

PHR operator connector of digital storage, exchange and archiving of a patient’s entire medical
records across patients, payers, healthcare SP

Apple Health Records

clinical support SP provision of medical staff (decision) support through automated documentation,
processing, analysis, or sharing of data

Amazon Comprehend Medical

groupware SP provision of application systems with communication or collaboration tools for
staff from healthcare SP

Microsoft 365 & Teams

IT support solutions SP provision of application systems and tools to monitor, govern and safeguard the
operation of the clinical IT landscape

Microsoft Azure Service Health

advanced devices provider provision of advanced technological devices and applications for medical
or educational purposes, e.g., AR/VR

Facebook Oculus, Microsoft HoloLens

B2B medical device &
drug marketplace

provision of (brokered) medical devices for healthcare SP’s use Amazon Business

Table 9 New infrastructure roles

Role Value delivery Exemplary GAFAM activity

mOS provider provision of a data-processing infrastructure ecosystem, including frameworks,
apps, services, and app stores

Alexa, iOS, Android

smart device
provider

provision of connected cyber-physical systems with consumer interfaces,
e.g., smartphones, wearables, smart home systems

Alexa, iPhone, Apple Watch

patient data &
relationship SP

software-based patient communication interface and collection of
patient-related data

Alexa, iOS, Apple Health App, Microsoft
Healthcare Bot, Amazon Marketplace

data processing &
exchange SP

storage and standardization of patient data and API provision Alexa, iOS, Apple Health App, Microsoft Azure
API

clinical data
processing SP

collection, storage, preparation, and processing of large and cross-sectional
clinical or medical data sets for analytical purposes

Amazon Comprehend Medical, Facebook FAIR,
Microsoft Azure

AI support SP provision of specialized health-related AI systems, applications,
and algorithms

Amazon Comprehend Medical, Facebook FAIR,
Microsoft Healthcare Bot
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but also low-threshold orientation and access to information or
consultation, mostly in exchange for data and usage fees.
Conversely, healthcare SP (voluntarily or not) access these
platforms from the opposite side to get in touch with patients
or offer digital services themselves (e.g., telemedicine). From
a B2B perspective, GAFAM platforms offer fee-based ser-
vices for healthcare SP which facilitate the health-related
and administrative business activities (e.g., clinical support
SP, groupware provider, PHR operator). Consequently, the
products and services of GAFAM platforms orbit patients
and healthcare SP likewise, which breaks ground for a central
and intermediary position in the value network and enables
the successive connection to other value-creation segments in
the network (e.g., drug and medical device market platforms).
In combination with third-party developers and service or

content providers, GAFAM platforms might pursue full-
service approaches for patients (and for healthcare SP).
GAFAM platforms also supply relevant infrastructures, eco-
systems, and advanced services that lay the foundation for
comprehensive and interconnected products and services
(e.g., mOS provider, patient data aggregator, AI support SP).

GAFAM platforms are not limited to creating value in
healthcare by enabling transaction, but also provide informa-
tion and facilitate interaction among different stakeholders
(both B2B and B2C). As the value network analysis illus-
trates, data might play a key part in the GAFAM-related ac-
tions in the healthcare value network, especially in terms of
value collection, exchange, and analytics. On the one hand,
this enables platforms to provide various digital and data-
driven service types such as intermediation, content delivery,

Table 10 Excerpt of defined value linkages in the conventional healthcare market value network

From role/actor/segment Value linkage To role/actor

patient access/service fee; data mOS provider

mOS provider OS access and infrastructure; access to services and products patient

mOS provider access to patients and devices digital health SP

digital health SP access/commission fee mOS provider

Fig. 5 Platform-induced healthcare market value network
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or communication. On the other hand, GAFAM platforms can
support and facilitate physical service types along the entire
healthcare process cycle and for all kinds of healthcare ser-
vices from monitoring to therapy. Plus, GAFAM platforms
exploit their existing customer relationships, networks, and
ecosystems to interact with different user groups from differ-
ent market segments. Besides, their technological capabilities
allow for various kinds of customer and network interaction
from automated chats to face-to-face video calls.

Both patients and healthcare SP conduct value exchange
(data, money, services, products) with GAFAM platforms at
different tie points. Hence, value streams rise in frequency and
complexity, making data an important (or even decisive) com-
petitive factor. The defined value exchange linkages are rep-
resented through the value network of the platform-induced
healthcare market. With respect to our research aim, we em-
ploy this value network in the following sections to illustrate,
analyze, and discuss the platform impact on value creation in
healthcare.

Analysis of GAFAM impact on healthcare
value creation

Classification of GAFAM healthcare services

To analyze the platform-induced impact on the healthcare
market systematically, we first apply the morphological meth-
od. We conceptualize and typologize the business models of
the examined platform healthcare services and the substanti-
ated roles and value flows in the reference model. Thus, we
derive appropriate characteristics for classifying platform
healthcare service types and assign them to the three dimen-
sions of digital transformation, i.e., value creation model
(VCM), value proposition model (VPM), and customer inter-
action model (CIM) (Pousttchi 2017; Täuscher and Laudien
2018). While the VCM refers to a firm’s architecture and
processes that enable and ensure the value generation, the
VPM explains how the generated value can be offered and
transformed into revenues and profits, including its revenue
streams and sources. Complementarily, the CIM describes
how the generated value is sustainably delivered to the cus-
tomers, including the channels and segments (Abdelkafi and
Täuscher 2016; Johnson et al. 2008; Pousttchi 2017).

We first approach this structuring process deductively and
draw on available literature. While Osterwalder (2004) and
Pousttchi (2017) provide categorizing items of digital busi-
ness models in general, Täuscher and Laudien (2018) propose
distinct attributes of marketplace business models in particu-
lar, e.g., key activities, key value- proposition or key revenues.
Since big digital platforms in healthcare are not limited to
marketplaces, the derivation of further distinct characteristics
requires an iterative process with an interplay of inductive and

deductive elements. Thus, we grasp apparent features from the
collected GAFAM activities in order to reflect, refine and
substantiate those with available research on platform charac-
teristics and business models (Eurich et al. 2011; Fehrer et al.
2018; Hein et al. 2020; Parker et al. 2016) as well as processes
and market specifics in healthcare (Bergman et al. 2011) or
relevant stakeholders (Donaldson and Preston 1995). This
way, we derive and develop distinguishing characteristics
and their range of possible instances of platform-induced roles
in the healthcare market. The results are conceptualized to a
morphological box and subdivided into the three dimensions
of digital transformation (see Fig. 6).

Value proposition model Regarding in the VPM, we can de-
fine the service’s key value proposition, i.e., either enabling
transaction (e.g., B2C drug marketplace), facilitating interac-
tion (e.g., digital health SP), fostering innovation (e.g., mOS
provider), or providing information (e.g., health orientation
SP). Upon this, we can determine the platform service’s grasp-
able value delivery, which can be either physical or digital.
Physical value deliveries imply tangible products (e.g., medi-
cal devices, smart devices, pharmaceutical drugs) or intangi-
ble professional services (e.g., health consultation), while dig-
ital ones imply distinct digital services (e.g., cloud services),
brokering services (e.g., app store), bundling services (e.g.,
drug sales including delivery) or accessible content (i.e., stan-
dardized information like training videos) and context (i.e.,
personalized information like PHR). Although GAFAM plat-
forms conventionally focus on digital value deliveries, our
analyses reveal how they noticeably shift and connect to the
physical world in healthcare with their (medical) devices and
services, or hospitals and health insurance companies.

Further differentiation applies to the revenue model. At
this, revenue streams can be direct or indirect (depending on
who pays) and transaction-based (e.g., one-time fee) or recur-
ring (e.g., monthly fee). Remarkably, GAFAM platforms re-
ceive their revenues both directly from the users (i.e., patients
or hospitals) and indirectly from advertisers or insurances.
Revenue types depend on the product or service and can be
instantiated into commission, subscription, advertisi,ng and
sales. GAFAM platforms basically generate revenues from
brokering services (commission) and analyzing customer
preferences (advertising), advanced healthcare services might
be subject to subscription, especially in the context of B2B.
Moreover, each platform service can directly or indirectly be
assigned to a healthcare phase (i.e., prevention, treatment,
care, after-treatment, support) and a healthcare service type
(e.g., documentation, diagnosis, monitoring).

Value creation model In terms of the VCM, platforms gener-
ate value through leveraging network effects, same-side or
cross-side. For instance, the mOS provider creates both net-
work effect types by connecting patients both among
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themselves (same-side) and to digital health or healthcare SP
(cross-side) via access to portals for mobile applications.
Moreover, big digital platforms create value by exploiting
the power of (patient) data, which vary in their type, device,
origin, and handling.

Regarding the data type, GAFAM platforms collect and
process meta-data by their very nature, including information
on what applications consumers use when and where, or ex-
change with whom. Additionally, GAFAM platforms can
gather basic, communication, usage, and billing data from
consumers: Facebook with its social network and
WhatsApp, Apple with iOS and Google with Android (includ-
ing messenger, call, and mobile-payment services), Amazon
with Alexa and its marketplace, Microsoft with Windows.
Stepping into the healthcare market and capturing new roles
(e.g., health assistant SP), GAFAM platforms broaden and
diversify their data pools to lay the foundations for more ho-
listic big data approaches. To collect data (and process it on-
premise), the platforms rely on a distributed infrastructure of
device types, which they either provide themselves (e.g.,
Apple iPhones) or in cooperation (e.g., Google Android and
Samsung). Generally, such devices include smartphones, tab-
lets, or wearables. However, they increasingly provide medi-
cal devices or extract data from the same. The data can be
either entered into the devices by humans (i.e., patients or
staff) or generated automatically by the inherent applications.
Thus, the data origin varies. Depending on the role in the

value network (and therefore the required set of activities),
GAFAM platform services pursue different purposes of data
handling, e.g., the focus might be capturing and processing
data (mOS provider) or storing, transforming, and exchanging
data (patient data aggregator and data processing & exchange
SP). Consequently, value creation from GAFAM platforms is
highly reliant on the exploitation of data.

Customer interaction modelWith respect to the CIM, we can
specify the platform service’s customer segment (among busi-
ness, consumers, and administration) and market segment,
which can be close to the patient (healthcare) or at the periph-
ery (i.e., ICT, retail and logistics). While GAFAM platforms
have mainly arisen through their technological and data-
processing capabilities (Google, Apple, Facebook,
Microsoft) or logistic optimization (Amazon), our network
analyses exhibit that they successively delve into directly
healthcare-related activities from different corners in the value
network. Plus, they diffuse all customer segments likewise,
and therefore increasingly connect B2C and B2C.
Irrespective of who pays for a service, different user groups
might be involved and serviced. For instance, a telemedicine
service might be charged to the payer but used by patients and
physicians. Hence, several stakeholder types have to be taken
into consideration when offering a health-related service.User
interaction might also take place through different channels,
depending on the technical capabilities and contextual

Fig. 6 Classification of platform business models in healthcare
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requirements. For instance, a telemedical diagnosis service
might require a high-resolution video stream between patient
and physician, while a symptom checker might work chat-
based. GAFAM platforms have the technological capacities
to develop and offer such channels and services successfully,
also with regard to the required minimum user base.

Altogether, GAFAM platforms offer a broad range and
diversity of healthcare-related products and services to both
patients and healthcare SP. Plus, these services do not neces-
sarily constitute platform-specific value offerings. However,
all GAFAM platforms and their products and services either
rely or zero in on the collection, processing, analysis, or ex-
change of data.

Analysis and discussion on GAFAM impact in
healthcare

The value network analysis of the platform-induced
healthcare market reveals that GAFAM platforms affect value
creation in healthcare multifacetedly since they do not simply
extend the conventional value network from various tie points
but also raise its complexity through modularization.
Furthermore, our morphological analysis of the GAFAM plat-
form services in healthcare demonstrates how GAFAM plat-
forms exploit their technological and data-processing capabil-
ities as well as their large and diversified user bases to offer a
broad spectrum of service types directly or indirectly related to
healthcare. On that basis, this section aims to analyze and
conceptualize the digital-platform impact on the healthcare
market.

In order to understand the platform impact on value crea-
tion in the healthcare market in greater detail, we employ the
platform-induced healthcare market value network as a
starting point and tool for our further analysis (Fig. 5). We
now ascribe GAFAM business activities to their respective
roles in the value network to illustrate 1) which new roles have
emerged fromGAFAM, and 2) which conventional roles have
been occupied by GAFAM (as depicted in Fig. 7). We find
that GAFAM platforms mainly create new roles in the core
and the ICT infrastructural periphery of the value network to
connect or support conventional roles. Unsurprisingly, their
core services represent digital gatekeepers to the patient. This
primarily applies to the mOS provider (i.e., mainly Apple and
Google), which interlinks all digitally-enabled services from
the SP to the patient device, and thus combines much of the
gathered data. What is more, other GAFAM services above
the OS also tend to platformize and digitalize the B2C
healthcare market by either bundling data from services and
devices (e.g., Apple Health App), or intermediate services and
products to the patient (e.g., Google Assistant, Amazon
Marketplace).

However, GAFAM platforms also provide digital solutions
for the healthcare SP, and thus compete with incumbent health

IT companies. Either way, GAFAM platforms come from
their core industries (i.e., ICT, data, retail, logistics) and rely
on their core assets (i.e., technological and data-processing
capabilities, consumer relationships). This way, GAFAM
platforms might throw a bridge between B2B and B2C in
the healthcare market.

More surprisingly, GAFAM platforms even capture con-
ventional roles beyond their actual core industries and assets.
For instance, Amazon may occupy the role of a payer (based
on the project insights of Haven), and Apple and Amazon
platforms accomplish the tasks of medical and care SP with
their clinics, hospitals, and telemedicine services (AC
Wellness and Care). This way, they penetrate the healthcare
market both horizontally and vertically by extending their
original service scope. Consequently, GAFAM platforms
seize large parts of the healthcare market value network, break
up existing relationship structures, and modularize value cre-
ation through intermediation or supportive functions.
Altogether, GAFAM platforms affect the healthcare market
in many ways, which requires a comprehensive organization
of our findings. Thus, we develop a conceptual framework
that structures and contextualizes the facilitators of the in-
creasing platform occurrence in healthcare, enabled
GAFAM-specific healthcare activities, and resulting
GAFAM-induced effects on the healthcare market.

Facilitators First, we propose six co-dependent facilitators
which promote the prevalence of big digital platforms in
healthcare according to our literature and value network anal-
ysis. (1) GAFAM platforms can exploit their existing strong
customer relationships to offer health-related services to a
broad user group: Apple provides a harmonious and compre-
hensive ecosystem of OS and customer devices (iOS,
macOS), Google maintains the most widespread non-
proprietary mOS and predominant information portals (e.g.,
Search, Maps), Facebook owns the most popular social net-
work and messenger service (WhatsApp), Amazon is a global
market leader for online shopping (Marketplace) and cloud
services (AWS), andMicrosoft runs the most successful office
and collaboration software with integrated cloud services
(Microsoft 365). On the one hand, people are used to the
services and trust these actors. On the other hand, the success
relies on homing and switching barriers. The manifold tie
points to the patient in the platform-induced value network
support this assumption. What is more, such strong customer
relationships might spill over to B2B, if employees adopt their
consumer behavior to work.

(2) GAFAM platforms have an enormous global ubiquity,
pervasion, and cross-sectional market power, which goes
back to the winner-takes-all phenomenon in platformmarkets.
They can offer their ICT and data-based solutions (e.g., cloud
services) to different markets, and thus achieve economies of
scale by leveraging further network effects for their user
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groups. This implies a great bargaining power over other
stakeholders (i.e., competitors, market participants, legal au-
thorities, potential partners) to assert their claims and interests,
or in terms of undertaking M&A transactions. This inference
is indicated by the disparate business market segments (e.g.,
logistics, ICT) that GAFAM platforms target in the value net-
work, bringing a multitude of different services to the patient
and healthcare SP.

(3) The literature and morphological analyses exhibit that
GAFAM platforms have tremendous technological and (4)
data collection and processing capabilities which they can
realize in healthcare. Especially, Google and Apple can draw
on the most variable and voluminous data sets of content and
metadata from their users. However, Amazon (billing data),
Facebook (communication data), and Microsoft (online usage
data) can almost hold their pace since services get increasingly
extended (e.g., Alexa) and entangled (e.g., cookies). The
GAFAM companies have proven to be able to manage such
great amounts of data successfully, and for other market par-
ticipants, it might be challenging to match up.

(5) As stated in the background section, the healthcare
market is quite fragmented. The health IT sector has some
big incumbent players (e.g., Cerner, AllScripts), but thousands
of specialized IT SP. Apart from that, we find a plethora of

hospitals, clinics, physicians, payers, or specialized manufac-
turers, and service providers (i.e., complementing partici-
pants) in the healthcare market. Thus, the (digital
transforming) healthcare market provides an atomistic compe-
tition on the demand and supply side, which in turn is a fruitful
basis for platform activities. Our value network analysis re-
veals that GAFAM platforms have several tie points to the
healthcare market, and they will find several new roles in the
healthcare market to control (i.e., occupy or interconnect),
which might result in new value creation structures. While
the GAFAM platforms mainly focus on their core assets
(i.e., capabilities and market power), they also put efforts into
research and development to discover future health technolo-
gies timely.

(6) The literature review revealed that digital technologies
and data will play a vital role in the future of healthcare. The
value network analysis illustrates that data turns out to be a
key element of the platforms’ value exchange as GAFAM
platforms mainly do not create value themselves but either
intermediate or support others’ value-creating activities with
their data processing and technological platform capabilities.
On the one hand, the combination and quality of these capa-
bilities are hardly imitable. On the other hand, their capabili-
ties are sufficiently generic to cover, support, or connect a

Fig. 7 GAFAM roles in the platform-induced healthcare market
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plethora of digitally enabled services in the healthcare market.
In effect, GAFAMplatforms might play a relevant part as data
becomes of increased economic relevance.

Recent discussions on tracking and tracing COVID-19 in-
fection chains have unfolded how those six facilitators inter-
twine and pertain in practice. Governments have realized soon
that they would need (6) digitally gathered data to trace con-
tact chains. However, it was virtually impossible to develop a
technological solution without (1 + 2) Apple’s or Google’s
ubiquitous mobile ecosystems and (3 + 4) their data collection
and processing capabilities. Thus, (2) their market power
allowed them to decide about opening the Bluetooth API,
making entire states dependent on their goodwill. Google
and Apple promptly decided on a tracking concept, (5) while
other publicly financed collaboration initiatives were still de-
bating about whether or not centralizing the storage of data
(e.g., PEPP-PT). Hence, GAFAM platforms enter a promising
field in which they can successively play off their strengths
despite the regulatory issues and seemingly established mar-
ket structures.

Activities Second, we identified and propose three main co-
dependent activities that sufficiently explain why GAFAM
platforms might be successful in healthcare. (1) Typical of
platforms, they smoothly edge into existing value-exchange
relationships and make transactions more convenient or effi-
cient. As the platform-induced value network analysis indi-
cates, this particularly applies to the traditional patient-
physician relationship. For instance, platforms can help pa-
tients to find physicians or hospitals and facilitate digitally
enabled healthcare services (e.g., digital health SP).
However, other supporting and transactional relationships
are also subject to new intermediation services (e.g., B2B
and B2C marketplaces for drug and medical devices, health
data exchange between healthcare SP and digital health SP).
Thus, it is remarkable to what extent GAFAM platforms place
themselves in-between to break existing structures and untie
conventional relationships.

(2) The value network analysis of the platform-induced
healthcare market indicates that GAFAM platforms pounce
on the healthcare market from several corners with direct
(e.g., consultation, information, treatment, decision-sup-
port) and indirect healthcare-related business activities
(e.g., administration, infrastructure, commerce) to underpin
their market dominance. Thus, they both screw in-between
existing relationship structures (e.g., patient and healthcare
SP) and assume supportive or infrastructural roles in the
periphery (e.g., Cloud SP, Research SP, AI Support SP,
Logistics SP). Therefore, GAFAM platforms are not limited
to a specific market segment (e.g., health, ICT, retail) but
cover a broad spectrum of segments to offer their products
and services. This way, GAFAM platforms can ensure full-
service by expanding horizontally (regardless of whether

they offer the actually demanded service themselves or
not).

(3) What is more, GAFAM platforms are no longer limited
to create value by enabling transaction (in terms of intermedi-
ation) among market participants, but also by providing prod-
ucts and content themselves (e.g., advanced device provider)
that go beyond their core services. For instance, Apple pro-
vides the Health App as an upscale (platform) service based
on iOS and corresponding devices. At the same time, it offers
Health Records to clinics, and development kits to researchers
and developers. Thus, GAFAM platforms can provide full-
service approaches by extending their service range and
expanding vertically through ecosystems of products, ser-
vices, and content.

Altogether, GAFAM platforms pursue a product- and
market-oriented growth strategy: They bring their existing
products to the healthcare market (e.g., Microsoft 365), devel-
op new services and products for healthcare providers and
patients (e.g., Amazon Comprehend Medical or Basic Care),
or develop entirely new value deliveries for future market
segments (e.g., Facebook CRTL-kit or Calico).

Effects Third, we uncovered and propose three main effects
that result from the digital-platform impact on the healthcare
market. (1) The platform-induced value network analysis
shows that GAFAM platforms are about to control customer
(or patient) relationships in several ways: As a first contact
point for patients, they can govern the relationship between
patients and healthcare service providers. Thus, they exploit
their existing customer relations to untie conventional rela-
tionships in healthcare. Further governed relationships include
and are not limited to: patient to patient, healthcare SP to
healthcare SP, patient to manufacturers, healthcare SP to man-
ufacturers, patient to digital health providers. Patients might
hardly be able to avoid digital platforms when requesting dig-
ital (or digitally enabled) healthcare services. Likewise, other
market participants might be dependent on digital platforms to
reach the patient or access digital healthcare-related services.
As a result, GAFAM platforms monopolize the patient and
customer ownership and gather all possible data.

(2) What is more, GAFAM platforms might foster the dig-
italization and platformization of healthcare services. On the
one hand, this implies the consumer-driven digital transforma-
tion in healthcare. GAFAM platforms do either provide digital
health services themselves (e.g., Google Assistant and Fit) or
platform access to remote digitalized services (e.g., Amazon
Care, PillPack), as the value network analysis reveals. On the
other hand, GAFAM platforms provide digital services and
infrastructures for healthcare SP, and thus promote the digita-
lization and platformization from B2B. For instance,
Microsoft provides an entire ecosystem of services that sup-
port clinical management (ehCOS EHR), IT management
(Azure), collaboration (Windows, Teams, Surface), customer
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interaction (Healthcare Bot), and research and education
(HoloLens).

(3) Our value network analysis demonstrates that GAFAM
platforms also raise the complexity of healthcare value crea-
tion by fragmenting and modularizing the value creation pro-
cesses. The increase of new roles within the platform-induced
value network supports this assumption strongly. Thus, pa-
tients have a multitude of possibilities to access healthcare
services and pass through digitally-enabled pathways. For
one thing, this favors the development of new services. For
another thing, conventional services can be offered and con-
ducted in several ways. Likewise, healthcare SP is reliant on a
proper ecosystem of ICT infrastructures, systems, and services
to upheave healthcare into the digital era.

Altogether, we propose that big digital platforms might
exploit their capacities and assets as facilitators to expand their
business activities manifold to healthcare, and leverage pow-
erful effects to the market in terms of customer interaction,
digitalization, and service modularization (see Fig. 8). What is
more, these effects might even reinforce the facilitating factors
through the exploitation of further network and homing ef-
fects. In particular, the monopolized consumer ownership sup-
ports the existing relationship structures and cross-sectional
power of GAFAM platforms, if both patients and healthcare
SP might receive everything from one source or touchpoint.
The gathered health-related data and new requirements in
healthcare might strengthen the data-processing and techno-
logical capabilities of GAFAM platforms, which in turn might
further increase the relevance of data and health IT. Plus, new
platformmarket segments with modular servicesmight further
affect the market fragmentation with a multitude of special-
ized product service providers.

Our findings substantiate available research on digital plat-
forms and digital transformation in healthcare and extend the
current knowledge by connecting the tie points of both re-
search avenues from a holistic standpoint. For one thing, our
findings fit in seamlessly with existing observations and the-
ories on the transformative impact of the platform economy on
entire established markets and industries in view of their

infrastructure and intermediation capabilities (Bakos and
Katsamakas 2008; Parker et al. 2016; Hein et al. 2020).
Particularly, GAFAM platforms have developed such capabil-
ities that they can poly-directionally bring in to healthcare as
our value network analysis illustrates. Hence, they might ex-
ploit their control over the consumer interface to tap new
sources of data and revenue, and explore new opportunities
for growth (which are rendered by current developments in
healthcare).

For another thing, in reflection of the existent research on
digital platforms in healthcare, our results confirm that
GAFAM platforms could both solve and arouse different
problems of the ongoing transformation in this sector. As cen-
tral infrastructure providers and efficient intermediators, they
help addressing the identified problems concerning interoper-
ability, networking, and inter-sectoral communication (Estrin
and Sim 2010; Fürstenau and Auschra 2016; Aanestad et al.
2019). Thus, GAFAM platforms could help innovating and
coordinating the highly fragmented healthcare market
(Fürstenau et al. 2019) but, on the contrary, they modularize
the markets and attain control over critical digital resources
(e.g., mOS, app stores, device interfaces) which might impede
collaborative innovation. In so doing, they co-develop new
market segments and value streams (Hermes et al. 2020),
but largely either at the expense of the healthcare providers
or the patients (in monetary or privacy terms). The patients
foster these developments themselves through the increasing
usage of digital-health apps, which supports recent literature
in this research domain (e.g., Gu and Hong 2019; Huang et al.
2018). However, as research on digital health has mainly con-
centrated on the potentials of digital platforms in advancing
collaboration and healthcare per se, we extend this knowledge
by providing some contrasting insights into the potential
threats to value creation in the healthcare market through the
poly-lateral integration of the GAFAM platforms.

What is more, our findings support the state of research and
practice on digital transformation in healthcare and the part of
big digital platforms in it. Digital technologies will diffuse the
healthcare market, and GAFAM platforms possess the

Fig. 8 Healthcare GAFAM-impact framework
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economic and technological power to help address infrastruc-
tural issues in terms of standards, interoperability, collabora-
tion, orchestration, or datafication. The fragmented healthcare
market might be particularly receptive to such platform tech-
nologies and services, and GAFAM platforms are increasing-
ly shifting to B2B markets. What is more, digital transforma-
tion in healthcare is patient-driven to a great extent and our
value network analysis undermines how GAFAM platforms
control access to patient-related digital services and data.
Consequently, our results and inferences help to explain
how GAFAM platforms might transform value creation in
the healthcare market by not only introducing new roles in
the value network but also by assuming formerly existing
ones. This supports the assumption that GAFAM platforms
probably will play an important part in the (digital) transfor-
mation of the healthcare market.

Conclusion

The starting point of our consideration was the notion of in-
creasing digital-platform activities in healthcare, which al-
ready undergoes a massive (digital) transformation. But de-
spite the vast extent of platform literature and the risen re-
search interest in the field of digital health, available research
provides little insight on how big digital platforms transform
value creation in healthcare. Against this background, our
paper aimed to explore the economic impact of the five most
powerful and valuable platforms, namely Google, Apple,
Facebook, Amazon, and Microsoft, on the healthcare market.
For that purpose, we relied on value network analyses of the
healthcare market to explore how GAFAM services and prod-
ucts induce new value-creating roles and mechanisms in
healthcare. Hereupon, we examined the GAFAM-impact on
healthcare by scrutinizing the facilitators, activities, and ef-
fects, which we condensed into a conceptual framework.

Our findings suggest that GAFAM platforms are about to
affect value creation in healthcare in various ways as they
edge into existing structures by not only enabling transaction
and interaction but also providing content and products them-
selves. At this, they target several market segments from direct
healthcare and digital health to peripheral activities such as
logistics, retail, and R&D, which results in ubiquitous plat-
form involvement in the entire healthcare market. Platforms
control customer relationships and network structures from all
sides – and right from the midst of the patient-physician rela-
tionship. The appearance of big digital platforms ascribes data
a key part in future value propositions and value linkages. All
combined, the digital platforms simultaneously centralize the
customer relationship and modularize value creation in
healthcare by introducing new roles to the value network. To
leverage these effects, GAFAM platforms highly benefit from
their cross-sectional market power, pervasiveness, and

existing customer relationships and network structures in their
core industries, which helps them to successively infuse the
healthcare market. Additionally, the platforms reveal enor-
mous data collection capacities (in both scope and variety)
they can combine with high-end data processing and analyt-
ics, which is advantageous in this highly fragmented
healthcare market.

Taken as a whole, GAFAM platforms might affect value
creation in healthcare severely and bear the potential to trans-
form at least parts of the market. Patients are facing a multitude
of new services and channels to manage their health condition,
and new ways of patient interaction might stimulate the occur-
rence of new business models. At the same time, healthcare
service providers increasingly become dependent on platforms
in terms of their value creation, value proposition, and patient
interaction. Consequently, shifts in the balance of powers with-
in the value network and changing customer behaviors will lead
to new constellations of customer relationship.

As a contribution to research, we connect and extend cur-
rent knowledge on digital platforms and digital transformation
in healthcare by providing a new holistic perspective on how
big digital platforms might transform value-creation structures
in this market. Particularly, we explain how GAFAM plat-
forms contribute to this transformation by exploiting their
cross-sectional and technological capacities. Thus, we provide
a new standpoint when assessing the potentials and threats of
digital platforms in approaching the challenges of digital
health. Furthermore, we add new insights into the transforma-
tive impact of big digital platforms on conventional, service-
oriented markets and confirm research findings from other
industries. Our reference models might be employed for fur-
ther analyses to either explore new business models for and
beyond platforms in healthcare or to examine the platform-
induced socio-economic impact on traditional healthcare
structures (e.g., patient-physician relationship). Thus, our con-
tribution adds another puzzle piece in understanding the com-
plex coherences among economy, society, and technology of
platform-induced shifts in entire markets. As a contribution to
practice, we might sensitize managers and policymakers in
healthcare about the increasing and ubiquitous influence of
platforms on their domain, and emphasize the importance of
collaboration and shared standards. Hence, practitioners could
employ the reference models to assess platform-related threats
and opportunities or redesign their business models and tap
new (data-driven) revenue sources.

Our study has several limitations. First, the scope of our
study is limited to GAFAM platforms. Thus, our findings and
inferences might not be fully applicable to other digital plat-
forms, be it smaller platforms in the Western economy or big
digital platforms of the Asian economic area (e.g., Tencent,
Alibaba). Second, our qualitative research design, including
the value network development and analysis, is reliant upon
the subjective selection, coding, and interpretation of the
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authors. In awareness of this limitation, our findings build upon
reliable research sources and practical evidence. Plus, we vali-
dated our findings with both industry and academic experts.
Third, we have not investigated how incumbent players, both
healthcare and technology providers, should strategically re-
spond to the digital transformation in general and the emer-
gence of GAFAM platforms in particular. Forth and most im-
portantly, we acknowledge the willful neglect of the regulatory
body for reasons of generalizability, which entails barriers for
both GAFAM platforms and incumbent players in healthcare.

We see three avenues for future research. First, it could
further elaborate on the potential implications of GAFAM
platforms in healthcare. In particular, we should investigate
the role of data and personalized services to formulate plat-
form strategies for incumbent players in healthcare. At this,
we could rely on available findings or long-term studies from
other industries. Likewise, we should factor in regulation and
liability in healthcare, which might provide insights for plat-
form regulation in other industries. Second, future research
could explore the impact of digital platforms beyond
GAFAM in healthcare since the emergence of digital technol-
ogies might leverage further dynamics within the convention-
al value creation structures. This applies to a more technolog-
ical standpoint on how digital platforms might effectively
contribute to the digital transformation in healthcare. Third
and more holistically, future research could explore the
socio-economic impact of GAFAM platforms beyond
healthcare. After all, it is remarkable how GAFAM platforms
have infused entire industries, and how they might honey-
comb the healthcare market almost unnoticed and from differ-
ent tie points. Possibly, big digital platforms might turn from
market participants to market owners. This again gives reason
to expect equally severe economic shifts in value creation
structures of other conventional markets, which could be sub-
stantiated with econometric models.
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