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Abstract

The technological advances and increased availability of real-time data collected by companies
and individuals themselves enables companies to innovate new business models. Concerning
digital transformation, healthcare has, however, been slow to change. Today, the data is in silos,
which hinders individuals and other ecosystem actors in fully gaining the value of personal
data.

This research contributes to the academic discussion by filling the gap of increasing
understanding of digital platform operators’ business model innovation from the perspective of
personal data as a resource. The purpose of this research is to explore and understand digital
platform operators’ business model innovation in the context of the health service ecosystem.
Furthermore, in this study, digital platform operators’ business model innovation is explored
through a human-centered approach to personal data management, which refers to providing
individuals with the means to control, access, and share their personal data.

This study applies a simultaneous qualitative mixed method as a research methodology,
utilizing semi-structured interviews as the core component of data collection. The results of the
study are: 1) it proposes a conceptual framework for digital platform operator business model
innovation in a health service ecosystem from the perspective of personal data as a resource; 2)
it adds to the service marketing discussion of service platforms, value co-creation, and service
ecosystems by applying the theoretical concepts to gaining more understanding of the research
problem in a qualitative study; and 3) it provides insights into how practitioners can approach
digital platform operator business model innovation and consider the future emerging roles and
opportunities in a health service ecosystem from the perspective of personal data.

Keywords: business model innovation, digital platform operator, health service
ecosystem, personal data, personal data management
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Tiivistelmdi

Teknologinen kehitys sekd yritysten ja yksildiden itsensd kerddmin reaaliaikaisen tiedon
lisddntynyt saatavuus mahdollistavat yritysten uusien liiketoimintamallien innovoinnin.
Digitaalisen transformaation osalta terveydenhuolto on kuitenkin muuttunut hitaasti.
Nykypédivdnd tieto on siiloissa, mikd estdd yksiloitd ja muita ekosysteemitoimijoita
hyodyntamaistd henkil6tiedon arvoa tdysiméadrdisesti.

Tama tutkimus kontribuoi akateemiseen keskusteluun téyttdmélld aukon tutkimuksessa
liittyen ymmaérryksen lisddmiseen digitaalisten alustaoperaattoreiden liiketoimintamalli-
innovaatiosta ndkokulmasta henkil6tieto resurssina. Timén tutkimuksen tarkoituksena on tutkia
ja ymmartad digitaalisten alustaoperaattoreiden likketoimintamalli-innovaatiota
terveyspalveluekosysteemin kontekstissa. Lisdksi tdsséd tutkimuksessa tarkastellaan digitaalisten
alustaoperaattoreiden liiketoimintamalli-innovaatiota henkilGtietojen hallintaan  liittyvén
ihmiskeskeisen ldhestymistavan kautta, mika tarkoittaa, ettd yksildille tarjotaan keinot hallita,
paastd késiksi ja jakaa henkilGtietojaan.

Téssd tutkimuksessa kéytetddn tutkimusmetodologiana samanaikaista kvalitatiivista
yhdistelmdmenetelméd ja tutkimus hyddyntdd semistrukturoituja haastatteluja tiedonkeruun
padkomponenttina. Tutkimuksen tulokset ovat: 1) se esittdd késitteellisen viitekehyksen
digitaalisen alustaoperaattorin liiketoimintamalli-innovaatiolle terveyspalveluekosysteemissi
ndkokulmasta henkilStieto resurssina; 2) se tuo palvelualustojen, arvon yhteisluonnin ja
palveluekosysteemien palvelumarkkinoinnin keskusteluun soveltamalla teoreettisia késitteitd
tutkimusongelman ymmértimiseen kvalitatiivisessa tutkimuksessa; ja 3) se tuo nikemyksid
siitd, miten toimijat voivat ldhestyd digitaalisen alustaoperaattorin liiketoimintamalli-
innovaatiota ja pohtia tulevaisuuden rooleja ja mahdollisuuksia terveyspalveluekosysteemissa
henkil6tiedon ndkdkulmasta.

Asiasanat: alustaoperaattori, henkil6tieto, henkilStietojen hallinta, liiketoimintamalli-
innovaatio, terveyspalveluekosysteemi
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1 Introduction

The business environment is in constant change (Dogan, 2017). As a response to
change in the business or technology environment, companies evolve by engaging
in digital innovation and transforming their organization (Skog, 2019). Using new
digital technologies triggers disruption and strategic responses from companies to
create value in a new way (Vial, 2019). As drivers of the digital transformation,
new technologies, as well as the increased amount and availability of real-time data
captured, for example, in devices and wearables by individuals (Hermes et al. 2020),
have enabled companies to innovate new business models and thus in how value is
created and captured (Miklosik & Evans, 2020; Vaska et al. 2021), through digital
platforms (Tduscher & Laudien, 2018). It can be said that data has become an
important and transformative part of business models (Fruhwith et al., 2020b). The
advances in information technology as well as the evolving customer expectations
challenge the companies to evolve their business models to digital platform
business models where leveraging the data such as purchase history or preferences
plays a key role (Hénninen et al., 2018).

In the early 2010s, the literature heralded platform business models as the
winning business models (Casadesus-Masanell & Ricart, 2011; Osterwalder &
Pigneur, 2010). In such business models, data has played a crucial role, without the
data subjects—the individuals—explicitly realizing it (Martin, 2015). The recent
literature has identified a need to consider how personal data is utilized and
collected in digital platform operators’ business model. (Trabucchi et al., 2023;
Fruhwirth et al., 2020a)

This research explores digital platform operators’ business model innovation
from the perspective of personal data as a focal resource. As business model
innovation itself is not directly observable (Foss & Saebi, 2018), in this study,
business model innovation is defined through the activities of the digital platform
operator creating and capturing value in a new way (Clauss et al., 2020; Foss &
Saebi, 2018; Fehrer et al., 2018). It can be argued that a new way, or change, in a
business model happens when the core elements of the business model, value
creation, value capture, or value proposition change incrementally (Kraus et al.,
2022), and this triggers a need for a company to change the prevailing business
model to a new one, in which a prevailing business model refers to the traditional
and existing business model that has been applied in established companies and has
proved successful (Simsgek et al., 2022). For example, only stating a new name or
focus areas for the business, like Facebook changing its name to Meta and
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presenting a new company focus on the metaverse in 2021, is not considered
sufficient to be called business model innovation (Kraus et al., 2022).

Grounded in the marketing logic of service-dominant logic (see Vargo & Lusch,
2004), in this study, a digital platform operator is defined as a provider of a service
platform that facilitates the interaction of actors and resources in a service
ecosystem (Lusch & Nambisan, 2015). This study is conducted in the context of
the health service ecosystem, which refers to resource-integrating actors connected
by mutual value creation (value co-creation), enabled by a service platform
provider (Lusch & Nambisan, 2015)—thus, a digital platform operator. The unit of
analysis of this study is digital platform operators’ business model innovation. The
purpose of this study is to fill the research gaps discussed in the next chapter by
increasing theoretical and practical understanding of how digital platform operators
can create and capture value in the context of the health service ecosystem. The
study contributes to the existing literature within service marketing and business
model innovation as follows. First, this research adds to the service marketing
discussion of service platforms, value co-creation, and service ecosystems (see
Lusch & Nambisan, 2015) by applying the theoretical concepts for to gain more
understanding of the research problem in a qualitative study. Second, this research
contributes to the innovation management literature by adding to the discussion of
digital platform operators’ business model innovation (see Clauss et al., 2020; Foss
& Saebi, 2018; Fehrer et al., 2018) from the perspective of personal data as a
resource (see Beirdo et al., 2017). This study takes a focused approach to value
creation and value capture in digital platform operators’ business model innovation
(see Fehrer et al., 2018) and increases knowledge about the use of personal data as
a focal resource in business model innovation in the context of the health service
ecosystem (see Engel & Ebel, 2019; Huhtala, 2018).

In the multidisciplinary literature, “a digital platform” refers to an online
marketplace or environment that connects ecosystem actors such as individuals and
service providers and helps create value for both sides of the platform (see Saxena
et al., 2020; Ciasullo et al., 2018, Almunawar et al., 2022, Kim, 2016). Meanwhile,
a digital platform operator (also called a platform owner or platform provider) is
used by a company that acts as an intermediary that connects two users or groups
of users and enables their direct interaction (Zhu & Furr, 2016; Trabucchi &
Buganza, 2019). It has been argued that examining the digital platform operator,
not the platform itself, helps understand value creation as something that is
determined by the digital platform operator (Saarikko, 2015). For example, Airbnb
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is a digital platform operator that enables individuals to book apartments, and this
is done through their technology, the digital platform (Almunawar et al., 2022).

Recent studies have explored digital platform operators from the perspective
of resources (see Zeng et al., 2021, Toscher, 2021). From the resource perspective,
digital platform operators can play at least three different roles in an ecosystem,
namely, 1) updating their own resources; 2) collecting and analyzing significant
volumes of data drawn from the ecosystem and enable the value creation of the
involved parties; and 3) creating value in the ecosystem through resource
coordination by mobilizing, accessing, and coordinating the ecosystem resources
to create new market opportunities (Zeng et al., 2021). It is argued that the latter
role adopted by a digital platform operator, thus coordinating the unconnected
resources to enable the mix and match of the resource combinations, results in
diverse interactions among the other actors in the ecosystem to which they belong
and provides opportunities for new business models and solutions to emerge. From
this perspective, digital platform operators’ value creation can be achieved through
purposeful interactions with external resources (Zeng et al., 2021). Continuing with
the example of Airbnb, by connecting the apartment owners with travelers looking
for apartments, the digital platform operator enables the changes in the roles the
individuals can play and furthermore enables new resources to be integrated within
the ecosystem (from hotels to private apartments) (Koskela-Huotari et al., 2016).
From the perspective of personal data as a resource, digital platform operators may
create value from data that they gather themselves in the service or involve other
ecosystem actors to leverage the data (Trabucchi & Buganza, 2019). Applying the
service-dominant logic, personal data becomes a resource when it is deployed for
a specific activity, and value is derived (Gummesson & Mele, 2010; Lobler, 2013).

In previous service marketing studies, applying a service ecosystem
perspective has been found helpful in the healthcare context, for example, to
increase understanding of healthcare systems in which actors collaborate and apply
resources to co-create value (see Brodie et al., 2021), increase understanding of
institutions enabling or constraining customer-centricity, value co-creation (see Pop
et al,, 2018) and the nature and dynamics of value co-creation in the service
ecosystem (see Beirdo et al., 2017), analyze service design activities in health
services (see Vaz & Araujo, 2023), and contextualize new concepts in the service
ecosystem literature with the example of the healthcare context (see Vink et al.,
2021). Taking an ecosystem view as the context enables the focus to be transferred
from individual actors to their relationships and the value creation of the whole
(healthcare) system (Laihonen, 2012).
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In this study, value co-creation refers to mutual value created by various actors
(such as the service provider and customer) through resource integration. (Lusch &
Nambisan, 2015). Furthermore, value creation and value capture are the key
perspectives for business model innovation (Massa et al., 2017; Climent & Haftor,
2021), where value capture refers to gaining of monetary benefits in exchange for
value through the variety of revenue models (Richardson, 2008; van Putten &
Schief, 2012), and value creation to facilitating access to resources that are owned
by different value co-creating actors (Amit & Han, 2017). Revenue models refer to
one or multiple fees requested from the stakeholders (Shafer et al., 2005; Brunn et
al., 2002).

The emergence of platform businesses (see Zutshi & Grilo, 2019; Rangaswamy
et al., 2020) and the growing importance of access to data (Pikkarainen et al., 2019)
in innovating in healthcare has created a need to find new ways of creating and
capturing value with personal data (see Gregory et al., 2021; Pikkarainen et al.,
2019). This research is expected to increase knowledge about how digital platform
operators can create and capture value in a health service ecosystem that consists
of resource (data) integrating actors such as individuals, service providers, and
digital platform operators (Gleiss et al., 2021). Furthermore, in this study, digital
platform operators’ business model innovation is explored through a human-
centered approach to personal data management (see de Montjoye et al., 2012;
Wang & Wang, 2014; Vescovi et al., 2015; Huhtala et al., 2019; Lehtiniemi &
Ruckenstein, 2018; Kariotis et al., 2020), which refers to providing individuals with
the means to control, access, and share their personal data in the health service
ecosystem, for example, with firms or organizations of their choice (Poikola et al.,
2015, Vescovi et al.,, 2015; Spieckermann & Novotny, 2015; Lehtiniemi &
Ruckenstein, 2018). The aim of a human-centered approach to personal data is to
enable individuals to become more active in using their personal data as a resource
in the ecosystem (Lehtiniemi & Ruckenstein, 2018; Vescovi et al., 2014).

The choices made in this thesis are in line with the shift in thinking about value
in the service marketing literature, thus moving from sequential value creation to a
business logic that emphasizes the customer’s active role in value co-creation (see
Vargo & Lusch, 2004; Gronroos, 2006; Heinonen et al., 2010).

To address the objectives of a study, instead of strictly adopting only one
method, qualitative researchers increasingly combine different methods such as
data collection, processes, and principles from two or more methodologies in
research studies (Lal & Suto, 2012). This study is conducted using a simultaneous
mixed method (Morse, 2010). In line with some earlier studies, to allow the
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generation of rich data to answer the research question (see Kyrousi et al., 2022;
Singh & Pathak, 2020), in this study, a research design encompassing a qualitative
approach was implemented. Semi-structured interviews form the core component
of the data collection, supplemented by data from a qualitative open-ended
questionnaire, observations, workshops, and meeting notes.

The key results are related to the key findings of this qualitative study that build
on the current understanding and literature about how digital platform operators
can create and capture value: (1) adopting a human-centered approach to personal
data management is seen as an opportunity to create and capture value in a new
way in health service ecosystems by digital platform operators; (2) data access
challenges among the ecosystem actors exist at multiple levels and call for an
orchestrator in a health service ecosystem; and (3) enabling resource integration
through complementarity enables value co-creation in the health service ecosystem
from the perspective of personal data as a resource.

For practitioners, this study provides several implications, including a
conceptual framework to build an understanding of digital platform operators’
business model innovation in a health service ecosystem from the perspective of
personal data as a focal resource. This study’s findings also provide practitioners
with an opportunity to reflect on their role in their health service ecosystem, who
the other actors in the health service ecosystem are, and how they can individually
and together enable a bigger impact by taking measures to enable the flow of
personal data for mutual value.

This study’s contribution from a theoretical perspective is to propose a
conceptual framework of digital platform operators’ business model innovation
from the perspective of personal data as a resource in a health service ecosystem.
In the following chapters, the purpose of the research, research questions,
theoretical research objectives, and results and implications of this research are
discussed.

1.1 Purpose of the research

The main purpose of this research is to explore and understand digital platform
operators’ business model innovation in the context of health service ecosystem.
The unit of analysis is digital platform operators’ business model innovation, and
the context of this research is a health service ecosystem. Furthermore, in this study,
digital platform operators’ business model innovation is explored through a human-
centered approach to personal data management, which refers to providing
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individuals with the means to control, access, and share their personal data in the
health service ecosystem (Lehtiniemi & Ruckenstein, 2018; Kariotis et al., 2020).

1.2 The research objectives and gaps

This research’s main theoretical objective is to increase understanding and
contribute to the academic discussion of digital platform operators’ business model
innovation and personal data as a resource in the context of a health service
ecosystem. The main empirical objective of this study is to identify and explore the
existing digital platform operators’ business model innovation through the activities
of value creation and value capture in a health service ecosystem from the
perspective of personal data as a resource. This chapter discusses the previous
research on digital platform operators’ business model innovation and personal data
as a resource. Finally, the research gap and contribution of this study are
summarized.

The recent literature on digital platform operator business models in the
marketing field includes studies from the perspective of platform business model
logic (see Fehrer et al., 2018), the value co-creation of a large e-commerce platform
(Yao & Miao, 2021), and the design factors for digital service platforms to enable
value co-creation in service ecosystems (Fischer et al., 2020). In addition, the recent
literature on platform business models in the management field includes the
platform business model innovation of a global technology company (Simsek et al.,
2022), how large GAFAM (Google, Apple, Amazon, and Microsoft) digital
platform operators introduce new value-creating roles and mechanisms in
healthcare (Gleiss et al. 2021), and a study of customer perception of the value of
platform business models (Clauss et al., 2019), and how platform business models
evolve in the context of competition (Zhao et al., 2020). Nevertheless, a focused
approach to value creation and capture in digital platform operators’ business
models has remained absent in the service marketing literature (Fehrer et al., 2018).
Furthermore, in a structured literature review of peer-reviewed journals from 2014
to 2020, it was found that although the technological advances in today’s world
have impacted value creation and capture in almost every industry, business model
innovation remains a new field of research (Vaska et al., 2021). Although some
empirical papers have studied digital platforms operators through value creation
activities (see Fu et al., 2017) and resource integration activities (see Kullak et al.,
2021), little extant research exists about digital platform operators’ business model
innovation, thus how digital platform operators transform business models and thus
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how value can be created and captured in today’s digitalized world, where data and
new technologies such as artificial intelligence are increasingly applied (Veile et al.,
2022), especially by small and medium-sized companies (Pucihar et al., 2019) and
in the context of healthcare, which has been slow to adapt to new technologies and
practices but is increasingly seeing fundamental digital transformation for example
because of the Covid-19 pandemic (Gleiss et al., 2021).

Regarding the use or role of data as a resource in digital platform operators’
business models, the previous academic discussion is based on the perspectives of
big data and business analytics (see Ajah & Nweke, 2019), a blockchain-based
solution (see Truong et al., 2019), or focuses on privacy discussions (see Weber,
2015), for example. Overall, data has become an important and transformative part
of business models (Fruhwith et al., 2020b). Gartner’s online survey found that
customer data and analytics, and therefore an understanding of the customer’s
needs and expectations through their data, were the priority for achieving customer
service and support goals in 2023 (Gartner, 2023). Data-driven business model
innovation (a company adopts a new approach to use data to deliver value)
(Fruhwirth et al., 2020b) has been studied from various perspectives such as tools
and methods to support data-driven business model innovation (Fruhwirth et al.,
2020b), employees, (Forster et al., 2022), data as a key resource for service
innovation and the required organizational capabilities (Schymanietz et al., 2022),
and the barriers to data-driven business model innovation (Mosig et al., 2021). In
the previous research, data-driven business model innovation has been explained
by the focus on the company to realize value from data with the business model
(Forster et al.,, 2022) through the process of collecting, organizing, and
summarizing external or internal data with the goal of identifying consumer needs
or improving the company’s capability to recommend products to the consumer
(Sorescu, 2017). The extant literature lacks studies of data as the focal resource on
digital platforms and viewing data as a (boundary) resource (Otto & Jarke, 2019)
through which ecosystem actors can create relationships and interact in co-creating
value (Eaton et al., 2015).

To summarize, recent business model research calls for further research to
identify new data-driven and digitally enabled business model innovation (Nielsen
& Aagaard, 2021) by taking a focused approach to value creation and value capture
in digital platform operators’ business model innovation (see Fehrer et al., 2018).
In addition, there is a need to extend the knowledge of personal data as a focal
resource in business models and in service ecosystems (Engel and Ebel, 2019;
Huhtala, 2018).
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This study is distinguished from previous studies by its empirical focus. Given
the above research gaps, this research contributes to the academic discussion in two
ways. First, this research increases the understanding of business model innovation
of digital platform operators through the activities of creating and capturing value
in a new way (Clauss et al., 2020; Foss & Saebi, 2018; Fehrer et al., 2018). Second,
this research extends knowledge about personal data as a resource in digital
platform operators’ business model innovation in adopting a human-centered
approach to personal data management (Engel & Ebel, 2019; Huhtala, 2018) by
focusing on small and medium-sized digital platform operators (Pucihar et al., 2019)
that can be seen as competing for large prevailing digital platform providers today
from the perspective of personal data as a resource — an identified area for further
research exploration (Gleiss et al., 2021).

Figure 1 illustrates the theoretical basis of this thesis, which is derived from
the field of service marketing and innovation management, and more specifically,
the literature on digital platform operators’ business model innovation, and personal
data as a resource and health service ecosystem. In Figure 1, value is where the
three concepts meet. Through the lenses of service-dominant logic, value emerges
in use rather than in exchange, the roles of the ecosystem actors (such as producer
and consumer) are not distinct, and the value is co-created in an interaction among
the ecosystem actors through resource integration (Vargo et al., 2008). Examining
this through the key concepts of this study, digital platform operators’ business
model innovation is explored through the activities of a digital platform operator
creating and capturing of value in a new way (Clauss et al., 2020; Foss & Saebi,
2018; Fehrer et al., 2018). A digital platform operator facilitates the interaction of
actors and resources in a health service ecosystem (Lusch & Nambisan, 2015),
where value is co-created (Vargo & Lusch, 2016; Vink et al., 2021) by the service
provider and the service beneficiary (customer) through resource (data) integration
(Lusch & Nambisan, 2015). The value of using data as a resource is determined by
digital platform operators’ and other health ecosystem actors’ ability to make the
resource available at the right time for the specific purpose in a health service
ecosystem (Storbacka et al., 2012) for the benefit of another actor or the actor itself
(Vargo & Lusch, 2004). The intersection of (business model) innovation, value, and
resources is where a common understanding remains lacking (Schymanietz et al.,
2022). This study brings these concepts together to answer the research question in
the context of a health service ecosystem from the perspective of personal data as
a resource. The theoretical concepts will be further discussed in the next chapters.
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Fig. 1. Theoretical perspectives for exploring and understanding the business model
innovation of digital platform operators in the context of a health service ecosystem
from the perspective of personal data as a resource.

1.3 The research questions

The purpose of this study is to explore and understand digital platform operators’
business model innovation in the context of a health service ecosystem. Business
model innovation refers to the new value creation and value capture activities of a
digital platform operator (Clauss et al., 2020; Foss & Saebi, 2018; Fehrer et al.,
2018). The research problem leads to the main research question:

How can value be created and captured by digital platform operators in the
context of a health service ecosystem?

The main research question is divided into four sub-research questions that together

answer the main research question. Each article answers one research question:
Sub-question 1 (Paper I): “How does a digital platform operator capture value

with revenue models?” There is a need to gain more understanding of the emerging
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revenue models for digital platform operators. The first sub-question contributes to
the main research question by identifying how digital platform operators capture
value. The research also sheds light on the propositions as the foundation for digital
platform operators’ revenue model creation.

Sub-question 2 (Paper I1): “What are the challenges and solutions for access
to data for innovation? ” The second research question explores the challenges and
potential solutions regarding data access for innovation. Although the challenge
associated with data access has been acknowledged, there is a lack of understanding
of the precise nature and various dimensions of the challenge. This gap in
innovation management research is addressed in sub-question 2.

Sub-question 3 (Paper II1): “What is meant by resource complementarity from
a healthcare technology platform provider's perspective, and what are the
capabilities needed when enabling resource complementarity?” The third research
question addresses the need for resource complementarity to create value in the
health service ecosystem. The current research lacks a holistic understanding of
what resource capabilities are needed to enable resource complementarity when co-
creating data-driven services in a health service ecosystem. This gap in research is
addressed in sub-question 3.

Sub-question 4 (Paper IV): “What are the drivers of digital platform operators’
business model innovation?” The fourth research question sheds light on the
drivers of digital platform operators’ business model innovation. It also answers the
need for a better understanding of how business model innovation is driven by
internal and external drivers.

For consistency, the sub-questions in this thesis are condensed and presented
consistently and more clearly. However, they still include the essence of the
individual papers’ research questions.

1.4 Overview of the research

This research consists of three sections. The first section addresses the context and
background of the research, and the second part introduces the key theoretical
concepts and research methodology. Finally, the third section explains the research
results and managerial contribution of this study.
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2 Health service ecosystem

The literature review in this thesis is divided into two sections: the context; and the
key theoretical concepts. This chapter presents the context of this study, a health
service ecosystem, and personal data as a resource in a health service ecosystem.

21 Health service ecosystem as a context of this study

Healthcare is constantly changing (Wallin, 2017). An aging population and the
increasing number of people experiencing complex healthcare needs challenge
health systems and healthcare resources (Tynkkynen et al., 2022). To address the
increasing needs and challenges in healthcare, health system reforms have been
conducted in Finland, for example (Tynkkynen et al., 2022). Where digital
transformation is concerned, however, healthcare has been slow to change
compared with other industries (El Khatib et al., 2022), although in the spring of
2020, the Covid-19 pandemic expedited technological changes in the healthcare
sector, with the inception of several innovation projects in collaboration with
ecosystem actors (Liu et al., 2022). The “Finnish health sector growth and
competitiveness vision 2030 report conducted by Sitra, the Finnish Innovation
Fund, argued that an open-minded approach to new technologies and data, for
example, through personalized data-driven services, was the key to succeeding in
such healthcare reforms and ensuring the availability of healthcare resources (Lehto
& Malkanmaéki, 2023). In Finland’s healthcare system, electronic patient records
are currently extensively used in the public and private sectors. However, due to
the system’s decentralized nature, the information interoperability is often lacking
(Keskimaéki et al., 2019). In the vision for Finland’s healthcare for 2030, the value
of health data is being unleashed through data-driven decision making that is a
result of the seamless sharing of data collected from multiple sources such as
registers and the individuals themselves (Lehto & Malkanmaki, 2023). Patient data
collected by patients themselves is becoming increasingly important in healthcare
due to its increasing availability with the use of smart watches and health
applications that collect data from the individual. Through the applications,
individuals can easily share their real-time data with their doctor to support their
care (Amagai et al., 2022).

It has been argued that due to the complexity that arises from the
interconnectedness of actors, health systems are being transformed into health
ecosystems—which can also be used as a context for analyzing healthcare at the
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system level (Laihonen, 2012). Taking an ecosystem view as the context of a study
enables the focus to be transferred from individual actors to their relationships and
the value creation of the whole (healthcare) system in providing effective service
(Laihonen, 2012). The actors in a health service ecosystem may include healthcare
providers, individuals (or patients), insurers, a health technology platform or
solution providers, and digital platform providers that can facilitate interaction
among the actors (Gleiss et al., 2021). In the context of a health service ecosystem,
the value proposition describes the potential benefits of resource sharing among the
actors (Frow et al., 2014).

The service ecosystem perspective emphasizes that value is co-created by
multiple actors (Vargo & Lusch, 2016; Vink et al., 2021). Their recent
conceptualization of service ecosystem design summarizes that the service
ecosystem exists to enable mutual value creation through the process of exchanging
applied resources among actors, and that value in the service ecosystem context
means an emerging change in the wellbeing or viability of a particular actor or
system and is determined by the actors in the service ecosystem (Vink et al., 2021).
The wellbeing of the service ecosystem is characterized by purposeful and guided
resource integration by actors, resulting in shared value co-creation to meet the
shared goal or worldview (Frow et al., 2019). An example of such resource
integration in healthcare is patient-centered care in a hospital, where a
multidisciplinary team of nurses, clinicians, and other healthcare personnel focuses
on providing patients with information and the opportunity to participate in their
own care (Frow et al., 2019). As the Finnish healthcare in 2030 report envisions,
collaboration and integrating complementary resources among public and private
actors (such as hospitals and private companies) in the ecosystem is essential for
the future development of the healthcare sector (Lehto & Malkanmaiki, 2023).
However, challenges in the collaboration in the health service ecosystem can
emerge, for example, from the motivation of individual well-being of the actors
instead of collective wellbeing (Mars et al., 2012) or different goals of the actors
(Frow et al., 2019).

The recent marketing research in the context of healthcare has defined a health
service ecosystem through the definition of Vargo and Lusch (2016: 10-11) as “a
relatively self-contained, self-adjusting system of resource-integrating actors
connected by shared institutional arrangements and mutual value creation through
service exchange” (see Pop et al., 2018; Vink et al., 2021; Brodie et al., 2021). In
the service innovation framework of Lusch and Nambisan (2015), a service
ecosystem is defined along the same lines as (with differences in cursive) “a
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relatively self-contained, self-adjusting system of mostly loosely coupled social and
economic (resource integrating) actors connected by shared institutional logics and
mutual value creation through service exchange” (Lusch & Nambisan 2015: 162).
In line with definition applied in previous marketing research, albeit with the unit
of analysis in digital platform operators’ business model innovation, in this study,
a health service ecosystem refers to resource-integrating actors connected by
mutual value creation (value co-creation) and enabled by a service platform
provider, and thus a digital platform operator.

In this study’s research papers, the research problem has been studied in
different sub-contexts, namely, human-centered personal data management (Paper
I), a connected health network (Paper II), the healthcare service ecosystem (Paper
IIT), and the personal data used in the healthcare sector (Paper IV). In this study, a
health service ecosystem is used as an overall context that covers all the papers and
their findings.

As personal data is a key resource for data-driven services and business models
(see Schymanietz et al., 2022; Huhtala, 2018) and access to resources and making
the right resources available in a context to create value (Storbacka et al., 2012) the
sub-contexts of human-centered personal data management and personal data used
in the healthcare sector are covered by the overall context of a health service
ecosystem. The sub-context of a connected health network encompasses
technology, information sharing and integration, proactive care, and integrated
healthcare services (Burmaoglu et al., 2017). Connected health is a term used to
refer to the connectedness of stakeholders through the timely sharing of
information, in which services are designed around the needs of patients, and the
patient receives care in the most proactive and efficient manner possible through
the better use of data, devices, platforms, and people (Caulfield & Donnelly, 2013).
In the context of a health service ecosystem and in the definition adopted in this
study, all the mentioned elements are included: a health service ecosystem refers to
resource-integrating actors (people, information sharing, and integration)
connected through mutual value creation (value co-creation) (services), enabled by
a service platform provider, and thus a digital platform operator (technology).

2.2 Personal data as a resource in a health service ecosystem

According to Storbacka et al. (2012), resources are the foundation of co-creation.
Furthermore, access to resources is a crucial element of the service ecosystem as
well as making the right resources available at the right time for the specific

29



purpose in the context of creating value (Storbacka et al., 2012). Maximum
resource density, thus facilitating easy access to appropriate resources or bundles
of resources can be achieved when an actor integrates all the resources necessary
for co-creating value (Lusch et al., 2010; Lusch & Nambisan, 2015).

Resources can be knowledge, technology, and institutions (Srivastava &
Shainesh, 2015), or financial, physical, legal, human, organizational, informational,
or relational (Hunt et al., 2006; Gummesson & Mele, 2010). In the recent service
marketing research, data has been considered a key resource for data-driven
services and business models (see Schymanietz et al., 2022; Huhtala, 2018).
Studies concerning data as a resource have focused for example on integrating
healthcare data for the benefit of stakeholders (see Beirdo et al., 2017), the potential
of customer data in retailing (see Saarijirvi et al., 2016), and the use of personal
data to advance a preventive healthcare service (see Huhtala, 2018). In this research,
the focus is on personal data as a resource, as this is an increasingly available
resource whose extensive use in the healthcare sector can be especially beneficial
(Huhtala, 2018).

From the perspective of service-dominant logic, resources (something to draw
on for support) can be further categorized as operant resources (resources capable
of acting on other resources to create value, e.g., knowledge, skills) and operand
resources (static resources that require some action to be performed on them before
they can provide value) (Lusch & Vargo, 2014; 13). Personal data can be
understood both as an operant and operand resource (Huhtala, 2022) or as a
dynamic resource that is embedded in all levels of aggregation in a service
ecosystem (Pekkala et al., 2023). In this study, personal data is considered as both
an operant and operand resource. When personal data is seen as an operand resource,
it plays a supportive or enabling role and requires action (Lusch & Nambisan, 2015)
such as data analysis to be performed to provide value (Lim et al., 2018). On the
other hand, as an operant resource, personal data itself can be used in value-creating
acts (Lusch & Vargo, 2014; 13) such as the abilities to foster, direct, or support the
use of other resources like money or skills and knowledge to develop data-based
solutions to meet customers’ needs (Chan et al., 2018). Personal data refers to any
information that relates to an identified or identifiable individual (European
Commission, 2024).

The actors in a service ecosystem can have different resources that serve in
different ways and need integration to create value (Gummesson & Mele, 2010), or
they have their own needs and interests (Makkonen and Komulainen, 2018), which
calls for the incorporation of resources, and thus complementary in resource
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integration (see Gummesson & Mele, 2010). Resource integration refers to the
combining or bundling of resources with other resources for usefulness or value by
actors in the service ecosystem (Lusch & Nambisan, 2015).

In today’s business environment, data is siloed (Stevens et al., 2022; de
Montjoye et al., 2012), and it is difficult for individuals to gain a holistic view of
what data is collected, or fully exploit their personal data (Vescovi et al., 2015).
Moreover, individuals are unaware of the monetary value or financial power of
their data, meaning they cannot fully exploit the data themselves (Malgieri &
Custers, 2018). For example, it has been argued that large platform providers
collect and disclose their users’ data to third parties that use the data for commercial
and marketing purposes (Padilla et al., 2022).

Regarding access to data, in the innovation network literature, studies call for
network orchestration (thus taking systematic and purposeful actions that focus on
initiating and managing innovation processes with many stakeholders, thus creating
and capturing value) (Dhanaraj & Parkhe, 2006). From this perspective, data access
needs to be identified and solved through the collaboration of all the participating
actors (Moller & Halinen, 2017). Data access challenges and solutions can lie at
any level of data management such as data policies, data standards, data roles and
responsibilities, data technologies, data requirements, data processes, data strategy,
and data guidelines (Alhassan et al., 2018).

Furthermore, individuals are starting to express their need to have trust in how
their sensitive health and wellness data is stored and managed in a health service
ecosystem (Oshni Alvandi et al., 2021). In this vein, a human-centered approach to
personal data management has been suggested (see de Montjoye et al., 2012; Wang
and Wang, 2014; Vescovi et al., 2015; Huhtala et al., 2019), which refers to
providing individuals with the means to control, access, and share their personal
data (Kariotis et al., 2020) and enabling individuals to become more active in using
their personal data as a resource (Lehtiniemi & Ruckenstein, 2018).

The European Data Protection Supervisor (2024) considers digital platform
operators as enablers that give individuals more control of their personal data, allow
them to manage their personal data in secure, local, or online storage systems, and
share it when and with whom they choose. They call for interaction among
ecosystem actors such as advertisers with the digital platform operators if they plan
to process individuals’ data to enable new business models. A recent case study has
identified the adoption of a human-centered approach to personal data management
and using personal data as a resource as having an impact on the business model,
including access to new resources and new sources of revenue (Huhtala et al., 2019).
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In supporting a human-centered approach to personal data management, digital
platform operators have been emerging on the market (see Spickermann & Novotny,
2015; Vescovi et al., 2015; Kramer, 2021; Dong et al., 2010). Digital platform
operators can offer a dashboard for individuals to monitor and control the flow of
their personal data and ultimately empower them to participate in the larger
ecosystem with their personal data as a resource (Kramer, 2021). Digital platform
operators therefore can enable individuals to move from passive to empowered
actors by providing individuals with control of their health and wellbeing and
enabling them to connect with others in the ecosystem (Oshni Alvandi et al., 2021).

The emerging shift to a human-centered approach and a new market of data
has been supported by legal means such as the European General Data Protection
Regulation (GDPR) (European Commission, 2015), which came into effect in 2018
and set rules for better data portability between platforms and increase individuals’
rights to control of their personal data. As the Guardian explained in 2018, the
GDPR strengthens the rights of individuals to know what data the company has
collected about them and ask for access to their personal data. As a result, large
platform providers like Facebook and Apple updated their websites to inform their
customers, presenting tools for people to be in more control of their data (Hern,
2018). The GDPR also gives individuals in the European Union the right to port
(share) their personal data between service providers (Krdamer, 2021). It has been
argued that enabling the sharing of personal data in real time with a chosen service
provider will be necessary to empower individuals with the support of digital
platform operators (Krdmer, 2021).

Since 2018, GDPR has greatly impacted the legal framework of data-driven
business models in Europe and the companies operating in it (Ziegler et al., p. 201).
It is argued that due to the new legislation, data-driven business models should be
designed with individuals, or data subjects, at the center of the business model to
enable the rights and control of the individuals of their data, including the right to
transfer data to third parties (Ziegler et al., 2019, p. 221).

A study exploring individuals’ willingness to share their personal data argues
that the GDPR has impacted the data-sharing behavior of individuals, and they are
willing to share their data about consumption, purchases, values, beliefs, and health
(Karampela et al., 2019). However, wealth is a piece of information that individuals
are reluctant to share according to the study. One explanation provided by the
authors is that individuals are willing to share personal data if they can see the
benefit of the sharing for themselves (Karampela et al., 2019).
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In this vein, large platform providers such as Microsoft, Amazon, Google, and
Apple are entering healthcare (Hermes et al., 2020) and enabling the collection and
use of different type of data by digitizing and improving medical records
(Microsoft), analyzing the user’s voice through speech and calculating body fat
(Amazon), helping clinicians organize patient data (Google), and measuring blood
oxygen levels with an Apple Watch (Apple), for example (Akhtar, 2021). A large
amount of data exists, is documented, and stored in healthcare. However, in daily
life, the data is not currently combined, analyzed, or made available at a large scale
for professionals, individuals, research institutions, or companies for secondary use
(Wang et al., 2023). For new digital platform operators to enter the market, it has
been suggested that new entrants need to develop significant medical and technical
skills to find areas that are not immediately dominated by the large companies
(Hermes et al., 2020). For example, Apple has a significant competitive advantage
in the market due to the existing control of health data collected by individuals with
their products and services (Hermes et al., 2020).

In this study, we take a service-dominant logic perspective on resources;
personal data as a resource becomes a resource when it is deployed for a specific
activity and value is derived (Gummesson & Mele, 2010; Lobler, 2013). Resources
cannot be owned or controlled by a single actor, but they are influenced by multiple
actors through service intermediaries (Rindfleisch & Moorman, 2001; Chandler &
Vargo, 2011) like digital platform operators. The value of using data as a resource
can be seen through digital platform operators’ and other health ecosystem actors’
ability to make the resource available at the right time for the specific purpose in a
health service ecosystem (Storbacka et al., 2012) for the benefit of another actor or
the actor itself (Vargo & Lusch, 2004).
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3 Theoretical foundation

This chapter presents the relevant theoretical concepts that lay the foundation for
this study.

3.1 Digital platform operators’ business model innovation

The business model has been the focus of many research in recent years (see Shafer
et al., 2005; Voelpel et al., 2004; Nielsen & Aagaard, 2021; Thornton, 2024). For
example, business models can play a powerful role in a company, answering the
questions of who the customer is, what the customer value does, and how the
company captures value (Shafer et al., 2005). The business model is also
characterized as a story that is told to customers and transformed into revenue
(Magretta, 2002). Like stories, business models are not static, but changing
technologies and changes in the market can dramatically change business models
over time (de Reuver, Bouwman, & Maclnnes, 2009; Nielsen & Aagaard, 2021).

The business model is a multidisciplinary topic (Pateli & Giaglis, 2004).
Business models have been discussed in the field of business, strategy, and
information systems (see Pateli & Giaglis, 2004; Al-Debei & Avison, 2010), and in
the early twenty-first century, researchers from the field of information systems
introduced topics like eBusiness models (see Gordijn & Akkermans, 2001;
Osterwalder & Pigneur, 2002; Brousseau & Penard, 2007). Later, researchers in the
field of information systems, marketing, and management discussed digital
business models (see Veit et al., 2014; Brousseau & Penard, 2007; Ziegler et al.,
2019) and platform business models (see Fehrer et al., 2018; Tauscher & Laudien,
2018; Zhao et al., 2020). In the literature, a business model can be considered
digital if changes in technologies trigger the need to change how business is
conducted and revenue generated (Veit et al., 2014).

Timmers (1998, p. 2) defines business models “for the internet era” as “an
architecture of the product, service and information flows, including a description
of the various business actors and their roles; and a description of the potential
benefits for the various business actors; and a description of the sources of
revenues.” Furthermore, business models can be divided into novelty- and
efficiency-centered (Zott & Amit, 2007). According to the researchers, a novelty-
centered business model refers to the conceptualization and adoption of new ways
of conducting economic exchanges among actors by connecting previously
unconnected actors, linking actors in new ways and designing new transaction
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mechanisms. Questions companies can ask when designing a novelty-centered
business model are “does the business model bring together new participants?”” and
“are the incentives offered to participants novel?” Efficiency-centered business
models refer to the actions a firm may take to achieve transaction efficiency, for
example, by enhancing transparency, thus reducing transaction costs and
information asymmetry among other actors, and speeding up transactions. The
questions to be asked can be “are the transactions transparent and verified?” and
“does the business model enable participants to make informed decisions?” (Zott
& Amit, 2007, p. 196).

Business models can be characterized as providing access to content (online
newspapers), an exchange place for buyers and sellers of goods and services (the
online marketplace), a structure for navigation (a search engine), and the
prerequisites for the exchange of information (a network provider) (Wirtz et al.,
2010). Companies have identified a need to transform traditional business models
or develop new ones that better fit today’s market needs and exploit the
opportunities technological innovations enable (Pateli & Giaglis, 2004). In the
twenty-first century, the market has not been shaped by companies that create
products but by platforms that connect producers and consumers like app
developers and individual phone owners in the case of Apple’s App Store (Van
Alstyne et al., 2016, p. 56). It can be said that the providers of these digital
platforms, by acting as intermediaries that connect two or more actors and enable
their interaction (Zhu & Furr, 2016), have transformed almost every market (de
Reuver et al., 2017) by shifting from a product-based business model to a platform-
based business model (Zhu & Furr, 2016). Accordingly, a business model should
enable value co-creation opportunities for the firm and other ecosystem actors
(Storbacka et al., 2012).

New business models have always been developed to remain competitive in a
changing environment (Andries et al., 2006). Companies with a business model
innovation may redefine how a service is provided to the customer (Markides, 2006)
as a response to customers’ changing expectations (Pynnonen et al., 2012).
Business model innovation, also called business model reinvention (de Reuver et
al., 2009; Johnson et al., 2008) and business model change (Pateli & Giaglis, 2005)
do not have to be disruptive, but they can simply generate a change in the value
creation, value appropriation, or value of a firm and result in improvements in its
value proposition (Sorescu, 2017). For an established firm, business model
innovation can mean a new value proposition for customers (Souto, 2015) or the
discovery of a fundamentally different business model in an existing business
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(Markides, 2006, p. 20). On the other hand, for a firm just starting a business,
business model innovation can mean creating value by challenging the existing
business models and current industry roles (Aspara et al., 2010), for example, by
adopting a new way of capturing value from stakeholders (Casadesus-Masanell &
Zhu, 2013).

According to the literature, business model innovation is driven by the internal
and external drivers in the market (Al-Debei & Avison, 2010), where drivers refer
to the changes or needs to which a firm must respond with business model
innovation (Foss & Saebi, 2017). The drivers can emerge in four categories, namely,
(1) technology-related drivers (opportunities and risks), (2) market-related drivers
(potential demand, expected benefits, and risks), (3) policy-related drivers, and (4)
competition-related drivers (Zhang et al., 2017).

Value creation and value capture are the key perspectives for business model
innovation (Massa et al., 2017; Climent & Haftor, 2021), where value capture refers
to gaining monetary benefits in exchange of value through the variety of revenue
models (Richardson, 2008; van Putten & Schief, 2012) and value creation refers to
the facilitation of access to resources that are owned by different value co-creating
actors (Amit & Han, 2017). In this thesis, the focus is on digital platform operators’
business model innovation, which is defined through the activities of the digital
platform operator creating and capturing value in a new way (Clauss et al., 2020;
Foss & Saebi, 2018; Fehrer et al., 2018). The next chapter will discuss digital
platform operators creating and capturing value.

3.2 Digital platform operators creating and capturing value

The previous research on business models has frequently been firm-centric
(Storbacka et al., 2012). However, how value creation is seen has shifted from a
product- and firm-centric view to seeing customers as informed, connected,
empowered, and active actors that interact and co-create value with the firm
(Prahalad & Ramaswamy, 2004; Vargo & Lusch, 2004; Gronroos, 2006; Heinonen
et al., 2010). The interactions between a customer and a firm create a market in
which dialog, transparency, and access are central (Prahalad & Ramaswamy, 2004),
and value is co-created (Gronroos & Helle, 2010). Around this idea, in marketing
research, marketing logics have emerged, namely, the service-dominant logic
(Vargo & Lusch, 2004), service logic (Gronroos, 2006, 2008), and customer-
dominant logic (Heinonen et al., 2010). The key concepts that are applied in this
thesis, namely, service platform, resource integration, value co-creation, and
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service ecosystem are grounded in the service-dominant logic (Vargo & Lusch,
2004; Lusch & Nambisan, 2015) that can be applied in the research of business
model innovation (Maglio & Spohrer, 2013). Value co-creation in this study refers
to the mutual value created by various actors through resource integration (Lusch
& Nambisan, 2015). With this approach, digital platform operators enhance the
efficiency and effectiveness of the service exchange of these actors by facilitating
easy access to resources (such as data) in the service ecosystem and enable value
co-creation (Lusch & Nambisan, 2015; Frow et al., 2014). Through the lens of
service-dominant logic, individuals or companies cannot create and capture value
in isolation or have all the required resources to create or capture value (Vargo &
Akaka, 2009). To ensure the flow of resources and value co-creation in the
ecosystem, resource integration is needed, enabled by the digital platform operators
(service platform providers) (Lusch & Nambisan, 2015), taking into consideration
the fact that the resources shared in the ecosystem are the right resource
combinations (i.e., resource complementarity) to create value (Harrison et al.,
2001). In their conceptualization, Lusch and Nambisan (2015) emphasize the
following: (1) innovation is a collaborative process that occurs in an actor-to-actor
network; (2) service in an ecosystem is provided by applying specialized
competences for the benefit of another actor or the actors themselves; (3) the
amount of resources can be unleashed by service platform providers that enable
resource liquefaction and resource density in the ecosystem; and (4) resource
integration is the fundamental way of enabling innovation. Resource integration
means combining or bundling resources with other resources for usefulness or
value by actors in the service ecosystem, all of which are resource integrators
(Lusch & Nambisan, 2015).

The revenue model is one of the most accepted elements of platform operators’
business model components (Schweiger et al., 2016). It has been suggested that
value capture must be operationalized so that it does not have a negative impact on
stakeholders (Frow & Payne, 2011). However, due to companies shifting from a
product-based to a service-based ideology, the revenue model is increasingly about
finding new ways of generating recurring returns for the company instead of only
selling a product or service (livari et al., 2016). An example of opportunities for
value capture in healthcare is the offering of personalized prices for a service based
on the use of real-time data captured by the individual’s devices and wearables
(Hermes et al., 2020). However, it is good to note that factors such as the format or
cleanliness of the data from the different sources can pose challenges in fully
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utilizing and combining the available data. While some information can be easily
usable, some may require processing or interpretation (Earley, 2018).

When focusing on the value creation and value capture of digital platform
operators, the traditional view (goods-dominant logic) of value creation has been
that the firm creates value and distributes it to the market. Here the producer and
consumer roles are distinct, and value co-creation occurs through the producer’s
activities (Vargo et al., 2008). Through the lenses of service-dominant logic, value
emerges in use rather than in exchange, the roles of the ecosystem actors (such as
producer and consumer) are not distinct, and value is co-created in an interaction
among ecosystem actors through resource integration (Vargo et al., 2008).

The theoretical review creates the initial conceptual framework (Fig. 2). The
four key elements of the conceptual framework of this study follow a recent model
suggested for exploring value creation and value capture and has been developed
by a systematic literature review covering the marketing, management, and strategy
disciplines (Minerbo & Brito, 2022). The model provides a framework for
exploring how value can be created, captured, and enabled. The components of the
model are: (1) drivers of value creation, in this study, the drivers of business model
innovation; (2) value creation; (3) the relationship characteristics that influence
value creation and value capture, in this study, resource complementarity and data
access; and finally, (4) value capture.

Based on the theoretical review, value creation and value capture are the key
perspectives for digital platform operators’ business model innovation (Massa et
al., 2017; Climent & Haftor, 2021). Value capture refers to gaining monetary
benefits in exchange of value through the variety of revenue models (Richardson,
2008; van Putten & Schief, 2012). Revenue models refer to one or multiple fees
requested from the stakeholders (Shafer et al., 2005; Brunn et al. 2002). Value
creation refers to the facilitation of access to resources that are owned by different
value co-creating actors (Amit & Han, 2017). Business model innovation is driven
by the internal and external drivers in the market (Al-Debei & Avison, 2010), where
drivers refer to the changes or needs to which a digital platform operator must
respond with a business model innovation (Foss & Saebi, 2017).

In this study, a digital platform operator is defined as a provider of a service
platform that facilitates the interaction of actors and resources in a service
ecosystem (Lusch & Nambisan, 2015). To understand how value can be created
and captured by digital platform operators in the context of a health service
ecosystem, based on the theoretical review, resource complementarity and data
access are crucial when taking the perspective of personal data as a resource, and
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more specifically when exploring digital platform operators’ business model
innovation through a human-centered approach to personal data management (see
Kariotis et al., 2020). Data silos are a known challenge, especially in healthcare
(Stevens et al., 2022; Rieke et al., 2020; Asiimwe et al., 2021), limiting other
services’, individuals’, or researchers’ access to the data, whether it is siloed within
organizations or outside health services in wearable devices, for example (Kariotis
et al., 2020). Furthermore, data access challenges and solutions can lie at any level,
ranging from technologies to data guidelines and policy (Alhassan et al., 2018). By
adopting a human-centered approach to personal data management, a digital
platform operator provides individuals with the means to control, access, and share
their personal data with the firms or organizations of their choice (Lehtiniemi &
Ruckenstein, 2018; Kariotis et al., 2020). Here, resource complementarity is
needed to enable the ecosystem actors of the individuals’ choice, such as companies
and hospitals, to integrate their resources and to co-create value (Gummesson &
Mele, 2010). The enabling of data access and resource integration in a
complementary manner among ecosystem actors is presented with arrows in Figure
2. Within the arrows, value co-creation refers to the mutual value created by various
actors (such as the service provider and customer) through resource integration
(Lusch & Nambisan, 2015). Figure 2 also shows how the individual papers and
sub-questions of this research contribute to and are positioned within the
conceptual framework.
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Fig. 2. Conceptual framework of the research: Digital platform operators’ business

model innovation in a health service ecosystem.
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4 Research design

This chapter describes the study’s research design. The first section provides the
rationale for the research approach. This follows a chapter discussing the research
process and the selected qualitative research methodology, and the final chapter
opens up the data collection and data analysis.

4.1 Research approach

Ontology, epistemology, and methodology guide the researcher as basic beliefs and
worldviews (Guba & Lincoln, 1994). This study adopts a constructivism paradigm
which seeks understanding and reconstruction. Goodness of a study is judged by
its trustworthiness, authenticity, and misapprehensions. When a constructivism
paradigm is applied, the researcher is an orchestrator of the research process, and
knowledge accumulates through the formation of informed and sophisticated
constructions (Guba & Lincoln, 1994: pp. 112, 114). Constructivism paradigm
requires a dialectical methodology that can be elicited only through interaction
between and among the researcher and the respondents (Guba & Lincoln, 1994: p.
111). Applying the constructivism paradigm in this research guides the selection of
this study’s applicable research method, which is discussed in the next chapter.
From this paradigm’s perspective, the truth is relative, and it depends on one’s
perspective (Baxter & Jack, 2008).

4.2 Mixed method as the research methodology and the process of
the study

The purpose of this study is to explore and understand digital platform operators’
business model innovation in the context of a health service ecosystem. First, this
qualitative research discusses the emerging revenue models for personal data
platform operators (digital platform providers) (Paper I). Then, using a single case
study method, the research explores the challenges of and potential solutions for
data access (Paper II) and resource complementarity (Paper III). Finally, the
research explores the drivers of platform business model innovation (Paper 1V).
To address the objectives of a study, instead of strictly adopting only one
method, qualitative researchers increasingly combine different methods such as
data collection, processes, and principles from two or more methodologies (Lal &
Suto, 2012). This study applies a simultaneous qualitative mixed method as a
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research methodology (Morse, 2010). Although some researchers refer to the mixed
method only in research that uses both qualitative and quantitative research
approaches (for example, the use of qualitative and quantitative viewpoints, data
collection, or analysis) (Schoonenboom & Johnson, 2017; Tashakkori & Creswell,
2007), other methodological papers suggest that the mixed method can apply in
within-paradigm research, entailing the use of two or more qualitative or
quantitative methods alone (Morse, 2010; Lal & Suto, 2012) Indeed, a mixed
method research design that applies only qualitative methods has also been found
applicable in recent marketing and management research (see Singh & Pathak,
2020; Zhan & Chen, 2021) when exploring a novel area in research and in a
relatively unexplored context (see Singh & Pathak, 2020), in this study, a health
service ecosystem, that is selected as a context for its suitability considering the
research question. In line with some earlier studies, to allow the generation of rich
data to answer the research question (see Kyrousi et al., 2022; Singh & Pathak,
2020), in this study, a research design encompassing a qualitative approach was
implemented.

The mixed method consists of a core component (method) and one or more
supplementary components (Morse, 2010). In this study, the core and
supplementary components were chosen to best enable the research question to be
answered in the papers (Morse, 2010). To answer the first research question, the
authors adopted an open-ended questionnaire, and data was collected from 27
companies and other ecosystem actors from Europe, the US, and Australia and
analyzed using a thematic analysis coding method. To address the second research
question, the authors adopted the autoethnography approach with a single case
study (see Rashid et al., 2015; Duncan, 2004). The focus on autoethnography is in
the researchers’ experiences in the particular context (Boyle & Parry, 2007; Rashid
et al., 2015) and utilizing a variety forms of texts (Boyle & Parry, 2007). In our
study, the researchers’ meeting notes and a project diary from a 12-month
multidisciplinary research project in which the researchers orchestrated interviews
and workshops with hospitals and healthcare technology platform providers to
understand the nature of the data access challenges were utilized. The third research
question was addressed by adopting an illustrative, explorative qualitative single
case study. This methodology enabled the authors to incorporate multiple sources
of data (Morgan et al., 2017) and explore and illustrate the research topic in a
descriptive manner, focusing on one case to answer the research question (see Yin,
2009: p. 20) Finally, the fourth research question was addressed by conducting
semi-structured interviews and using complementary material provided by the
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interviewed companies, such as company presentations and articles. The semi-
structured interview method allows the author to ask questions outside the
predefined interview guide to clarify or ask more about an issue raised in the
discussion (Adams, 2015: p. 498). The semi-structured interviews serve as the core
component of this study, and it has been applied in three of the four papers—see
Table 1 below. The qualitative open-ended questionnaire, observations, workshops,
and meeting notes form the supplementary component of this study and provide an
explanation and insight to support the insights from the core component (Morse,
2010). Adopting an open-ended questionnaire enabled the researchers to access
details about the landscape of the services of human-centered personal data
management and the revenue models of digital platform operators. The participants
in the questionnaire were selected mainly by the European Commission as part of
their consultation process on the data-driven economy and the topic of digital tools
that have the potential to help individuals better control and secure their data (see
European Union, 2014)

The unit of analysis in each paper of this thesis is determined and derived from
the research question and answers to what and who is being studied (Kumar, 2018).
In Paper [, the unit of analysis is an organization that has identified a revenue model
for a personal data platform operator, and in Paper IV, it is a platform business
model, in which individuals are empowered to control their personal data. In Paper
I1, the unit of analysis is the participants in a 12-month multi-disciplinary research
project, and in Paper I11, it is a health service ecosystem co-creating a technological
surgical innovation.

Zott, Amit, and Massa (2011: p. 20) state that the business model as a unit of
analysis offers “a systemic perspective on how to ‘do business,” encompassing
boundary-spanning activities (performed by a focal firm or others), and focusing
on value creation as well as on value capture”. Business model innovation has
become an increasingly important unit of analysis in innovation management
studies (Massa & Tucci, 2013: p. 420; Bashir et al., 2020), and later studies of
business model innovation have adopted business model innovation as the unit of
analysis (see Cortimiglia et al., 2016; Sjodin et al., 2020; Snihur et al., 2018). In
line with the recent innovation management studies in this regard, and to answer
the main research question of this thesis (Kumar, 2018), the unit of analysis in this
thesis is digital platform operators’ business model innovation, meaning the
activities of the digital platform operator in creating and capturing value in a new
way (Clauss et al., 2020; Foss & Saebi, 2018; Fehrer et al., 2018).
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Table 1. Summary of the methods used and data sources in the four publications of this

thesis.
Paper No. Methodology Method of data Method of data Data sources Unit of analysis
collection analysis
| Qualitative Open-ended Coding method 27 respondents, Organization that
research questionnaire  (abductive including digital has identified a
thematic analysis) platform revenue model for
operators and  a personal data
other health platform operator
service
ecosystem
actors from 12
different
countries from
Europe, the US,
and Australia
11 Autoethnography Semi-structured Coding method 4 hospitals from Participants in a
with a focus on a interviews, (inductive thematic Finland and 12-month
single case study workshops, analysis) Singapore and  multidisciplinary
meeting notes, several research project
observation and companies
project diary participating in
co-creation
workshops
1 lllustrative, Semi-structured Coding method 12 companies, Health service
exploratory interviews, (inductive thematic hospitals, and 3 ecosystem co-
qualitative single workshops, analysis) research creating a
case study meeting notes organizations technological
with the from Finland surgery innovation
ecosystem and Singapore
actors
v Quallitative Semi-structured Coding method gp‘ﬂ?;%lrgla?c:m Platform business
research interviews, and (abductive Europe model, in which

presentations,
videos, and
published
articles of the
interviewed

companies

thematic analysis)

individuals are
empowered to
control their

personal data
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4.3 Data collection and data analysis

In a qualitative research process, well-established steps and procedures must be
followed, namely, selecting the data collection method, selecting the respondents,
and analyzing the data (see Ritchie & Lewis, 2003; Maxwell, 2013). In this study,
data collection was conducted simultaneously in 2015-2020. Data was collected
within two research projects, namely, Digital health revolution and Intelligent
customer-driven solution for orthopedic and pediatric surgery care (Icory). In
addition, a qualitative open-ended questionnaire was designed in collaboration with
a representative from the European Commission and used in Paper 1.

This study collected data from a wide range of actors from Europe, the US, and
Australia, including digital platform operators providing individuals with the
means to control, access, and share their personal data with firms or organizations
of their choice (called personal data platform operators and personal data platform
providers in Papers I and IV) (Poikola et al., 2015; Vescovi et al., 2015;
Spiekermann & Novotny, 2015; Lehtiniemi & Ruckenstein, 2018), and healthcare
technology platform providers (called service platform providers or healthcare
technology providers in Papers II and III). The healthcare technology platform
providers, including a patient engagement platform provider, an Al company, a
gaming start-up, and a video conferencing platform provider, were part of the
previously mentioned Icory research project. The other actors were hospitals and
other commercial, public, or research organizations developing, researching, or
offering personal data management services in Europe or otherwise active in the
field of human-centered personal data management. In the later parts of this thesis,
the concepts of digital platform operator and healthcare technology platform
provider are used to ensure conceptual consistency.

In this qualitative research, the participants were selected applying purposeful
sampling, meaning the participants were selected because they had experienced the
phenomenon (Creswell, 2014; Etikan et al., 2016). In this study, this approach to
sampling allows the selection of the individuals who will best help answer the
research questions (Creswell, 2014) and thus explore the real-life experiences of
participants regarding digital platform operators’ business model innovation
(Papers I and IV), resource complementarity, and where data access challenges
already take place or are experienced among healthcare technology platform
providers and hospitals in a health service ecosystem (Papers II and III).

Table 1 lists all the data collected and the data collection methods in the papers
of this thesis. The data sources are comprised of semi-structured interviews (Papers
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I1, III, and IV), complemented by additionally provided material from interviewed
companies, namely, presentations, videos, and published articles (Paper 1V), an
open-ended questionnaire (Paper I), notes from workshops (Papers II and Paper I1I),
meeting notes (Papers I and I1I), and observation and a project diary (Paper II).

The data was analyzed in all the papers using a coding method that has been
found suitable for conducting qualitative data analysis (see Basit, 2003; Saldaia,
2021: p. 1). The coding and analysis in the papers was conducted following
thematic analysis, which is a method for identifying, analyzing and reporting
themes within data (see Braun & Clarke, 2006; Guest, 2012).

The data analysis process was conducted as follows: First, in collaboration with
the co-author(s) of the papers, I familiarized myself with the collected qualitative
data. For example, in Paper III, the data analysis was first conducted by two
researchers; then one researcher joined in the data analysis and enriched the data
collection by adding the perspectives of eight further interviews to the study.
Second, we labeled and sorted the data. As a result, we identified and created
several codes. A code refers to a researcher-generated word or a short phrase that
captures the essence of the qualitative data (Saldafia, 2021: p. 4). The third step was
to further analyze the codes and identify several higher-order themes to build an
understanding of the research question in the paper, thus grouping the codes into
categories using an analysis matrix (Elo et al., 2014). In Papers I and IV, abductive
thematic analysis was the suitable perspective because in the analysis process, it
was necessary to go back and forth between the papers’ conceptual framework and
our own observations from the data (Tavory & Timmermans, 2014: p. 5). In Papers
II and III, inductive thematic analysis is applied, which refers to a “bottom-up”
content analysis and includes three main phases, namely, preparation, organization,
and reporting, where words are divided into content-related categories to provide
new knowledge of the phenomenon (Elo et al., 2014; Braun & Clarke, 20006).
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5 Overview of the papers

This chapter presents the four papers that form this research.

5.1 Paper I: Emerging Revenue Models for Personal Data Platform
Operators: When Individuals are in Control of Their Data

The purpose of Paper I is to identify emerging revenue models for personal data
platform operators (i.e., the digital platform operators in this thesis) in the context
of human-centered personal data management. In this paper, human-centered
personal data management refers to individuals with the ability to control the use
and access of their personal data for third-party services. The study describes how
a digital platform operator captures value, meaning the gaining of monetary
benefits in exchange for value through revenue models (Richardson, 2008; van
Putten & Schief, 2012). The paper’s literature review explores revenue models for
personal data platform operators. The paper identifies a gap in the research on
suitable revenue models in the context of human-centered personal data
management. The paper aims to fill the gap by contributing to platform business
model research in the chosen context from a revenue model perspective.

5.2 Paper ll: Connected Health Innovation: Data Access Challenges
in the Interface of Al Companies and Hospitals

This paper explores the challenges and potential solutions for data access for
innovation. The study is based on the integration of theoretical frameworks of data
management activities (Alhassan et al., 2018) and information (knowledge)
mobility as a central innovation network orchestration activity (Hurmelinna-
Laukkanen & Nitti, 2018; Nambisan & Sawhney, 2011) to understand innovation
network orchestration challenges from the perspective of data access in the
healthcare sector. Innovation network orchestration refers to taking systematic and
purposeful actions that focus on initiating and managing innovation processes with
many stakeholders, thus creating and capturing value (Dhanaraj & Parkhe, 2006).
Information mobility refers to ensuring that relevant knowledge or data is available
(Dhanaraj & Parkhe, 2006). The study discusses the managerial data access
challenges of Al-based healthcare technology platform providers and the potential
solutions for overcoming the challenges from an innovation network orchestration
perspective. Empirically, the paper increases understanding of data access in the
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context of a connected health network. Paper II fills a research gap concerning how
(or if) data access can be managed by means of innovation network orchestration.

5.3 Paper lll: Resource Integration Capabilities to Enable Platform
Complementarity in Healthcare Service Ecosystem Co-creation

This paper aims to increase understanding of resource complementarity in service
ecosystems. In resource integration, there is a need to find the right resource
combinations (i.e., complementarity) and to use heterogeneous resources to co-
create value (Harrison et al., 2001). The paper identifies a gap in the research
concerning a holistic understanding of what resource capabilities, shortly resources,
are needed to ensure resource complementarity in health service ecosystems where
data-driven services are co-created. Paper III addresses this research gap by
increasing understanding of resource complementarity in service ecosystems from
the healthcare technology platform provider’s perspective. The paper also discusses
the resource capabilities needed when enabling resource complementarity in health
service ecosystems.

5.4 Paper IV: Drivers for Platform Business Model Innovation:
Individuals in Control over Their Personal Data

The fourth paper focuses on increasing understanding of the drivers of platform
business model innovation in the context of the personal data used in the healthcare
sector. In this paper, drivers refer to the change or needs to which a company must
respond with business model innovation (Foss & Saebi, 2017). The paper highlights
that value creation and value capture are the key perspectives for business model
innovation (Massa et al., 2017), and yet the extant platform business model
innovation literature (e.g. Gatautis, 2017) has focused primarily on just the value
creation aspect. To fill this gap, Paper IV proposes a holistic framework to examine
the drivers of platform business model innovation by combining a business model
innovation framework (Zhang et al., 2017) that illustrates the drivers of business
model innovation and the business model elements of value creation and value
capture (Fehrer et al., 2018). Through this framework, this study examines the
drivers of platform business model innovation that enable individuals to search for,
control, and share their personal data (Vescovi et al., 2014).
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6 Research results and discussion

This chapter summarizes the research results of this thesis and the related research.

6.1 The results and contributions of the research papers

The results of Paper I show that digital platform operators that adopt a human-
centered approach to personal data management, capture value with transaction,
service, connection, and membership fees from service providers, data sources, and
individuals using the platform. Our research findings show that digital platform
operators avoid monetizing personal data with advertising. This study also reveals
two propositions as the foundation of revenue model creation in the context of
human-centered personal data management, namely, a no-advertising and free-for-
users model. This study calls for further research into how providing control of
personal data to individuals influences the business models of digital platform
operators and service providers. The practical implications of this research offer
new insights into revenue models being developed by digital platform operators in
the European market.

Paper 1II indicates that the challenges and solutions in data access can be
categorized according to the level where they emerge: individual; organizational;
and institutional. Paper II provides new knowledge for academics and practitioners
about the challenges and solutions for data access and management in networked
contexts. The paper shows that depending on the level, the challenges require
solutions from different categories. The Paper shows that the greatest challenges
among healthcare providers and healthcare technology platform providers that need
the data (Al companies) lie in uncertainties and interpretations concerning
regulation, data strategy, and guidelines. Creating guidelines for data use and access
in a hospital can be a first step to creating connected health innovation in
collaboration with companies. While solutions are generally scarce, organizational-
level solutions seem to hold extensive potential to address many data access
challenges. As for the managerial findings, the paper suggests that to succeed with
data access, Al companies need to find the right orchestrators, build personal
connections and trust among hospital personnel, and understand and follow the
regulations and guidelines related to data protection, transfer, and storage.
Orchestrators or intermediaries need to be aware of the expectations of each party
and the resource limits to promote practices that ease data access challenges
without jeopardizing confidentiality or privacy requirements.
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Paper III increases the understanding of resource complementarity in a health
service ecosystem. The study shows that resource integration through resource
complementarity is an important mechanism through which value co-creation can
be enabled in a health service ecosystem. The study shows that the resource
capabilities, shortly resources, that can enable resource complementarity are
knowledge and skills, data, technology and solutions, and motivation. Based on the
findings, the study proposes that access to personal data as a resource (in
pseudonymized format) is an enabler of the creation of technological solutions that
can better support the quality of care. The study also suggests that different skills
as resources are needed to develop the technological capability. Finally, the study’s
findings reveal the motivational factors of healthcare technology platform
providers to use resources to enable value co-creation in the health service
ecosystem. Based on the findings, the healthcare technology platform providers
used the resources in value co-creation because they wanted to grow their business,
engage in technical service development, acquire information, gain a competitive
advantage, have access to data, enter the hospital as a customer, or engage in
internationalization.

Paper IV focuses on analyzing the drivers of digital platform operators’
business model innovation. The findings of this research reveal six drivers of novel
value creation and capture of digital platform operators in the context of the
personal data used in the healthcare sector. With drivers, the paper refers to the
changes or needs to which a firm must respond with business model innovation
(Foss & Saebi, 2017). The drivers are: (1) better data access for services and
research; (2) data compliance and data protection; (3) external personal storage for
service providers and individuals; (4) the lack of individual empowerment and
transparency in the prevailing platform business models from the data perspective;
(5) data silos; and (6) the technological maturity of digital platforms and analytics.
In line with previous research, which identifies a change in platform business
models, especially concerning the use and collection of personal data (see Bataineh
et al., 2016; Fruhwirth et al., 2020a), Paper IV’s findings show that by adopting a
human-centered approach to personal data management, meaning giving control of
data to the individual, digital platform operators change how value is created and
captured in the platform business from the personal data perspective. The paper
shows that while, according to the previous literature and the findings of this study,
many prevailing platform providers gain monetary benefits by using data in
targeted advertisements or selling data, digital platform operators generate revenue
from data-requesting third parties when a user consents to the data sharing and
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receives something in return as agreed with a third party such as a service provider.
The findings show that the business model innovation of the digital platform
operator means enabling users to control, access, and share their personal data with
a third party via the platform (value creation), and revenue is generated mainly from
the firm or research organization asking for access to the data (value capture). Paper
IV sheds light on the key drivers of digital platform operators’ business model
innovation in the context of the personal data used in the healthcare sector in the
European market. The study also enriches the theoretical perspective of business
model innovation. As practical implications, this research provides evidence that
the market, technology, and competition can also be the driving forces of
innovation. Digital platform operators with a bottom-up approach can thus provide
education about the value of data and personalized data-driven services for citizens,
empowering individuals to holistically leverage the full potential of their personal
data (such as medical, wellness, and social data) in healthcare services.

6.2 Theoretical findings and contributions

The study’s academic contributions are related to the increasing understanding of
business model innovation adopted by digital platform operators from the
perspective of personal data as a focal resource and in the context of a health service
ecosystem. This research addresses two theoretical gaps. First, it increases the
understanding of the business model innovation of a digital platform operator
(Nielsen & Aagaard, 2021) by taking a focused approach to value creation and
value capture in digital platform operators’ business model innovation (see Fehrer
et al., 2018). Second, this research extends the knowledge of personal data as a
resource in digital platform operators’ business model innovation by adopting a
human-centered approach to personal data management (see Engel and Ebel, 2019;
Huhtala, 2018). Next, the three key findings of this study are discussed and the
research question, How can value be created and captured by digital platform
operators in the context of health service ecosystem? is answered.

Key finding one: Adopting a human-centered approach to personal data
management is seen as an opportunity to create and capture value in a new
way in health service ecosystems by digital platform operators

This study broadens the current understanding of value creation and value capture
by digital platform operators (see Schreieck et al., 2021; Hein et al., 2019) by
examining value creation and value capture through personal data as a resource and
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more specifically, through a human-centered approach to personal data
management (see Wang & Wang, 2014; Huhtala et al., 2019) in the context of a
health service ecosystem.

Since the 2010s, platform business models such as Facebook have been used
as examples of successful business models in research (Casadesus-Masanell &
Ricart, 2011; Osterwalder & Pigneur, 2010). It has been argued that large platform
providers collect and share their users’ data to third parties, which use the data for
commercial and marketing purposes (Padilla et al., 2022). In the literature, we can
see the emergence of new business models of digital platform operators that
approach personal data use and collection from a different perspective (Bataineh et
al., 2016; Huhtala et al., 2019). This new perspective on digital platform operators’
business model innovation is to create value by enabling individuals to search for,
control, and share their personal data with firms of their choice for the individuals’
benefit, thereby adopting a human-centered approach to personal data management
(Vescovi et al., 2014; Lehtiniemi & Ruckenstein, 2018; Kariotis et al., 2020).

This study broadens the understanding of drivers of business model innovation
from the perspective of personal data. Based on the findings in Paper 1V, the drivers
of business model innovation for digital platform operators are related to (1) better
data access for services and research, (2) data compliance and data protection, (3)
external personal storage for service providers and individuals, (4) the lack of
individual empowerment and transparency in the prevailing platform business
models from the data perspective, (5) data silos, and (6) the technological maturity
of digital platforms and analytics.

Paper I’s findings show that digital platform operators can capture value from
the service providers, data sources, and individuals using the platform. Furthermore,
revenue is generated mainly from service providers, which request personal data
from individuals on the platform. The fees can be divided into two categories,
namely, a transaction-based model (generating revenue by facilitating data
transactions between the stakeholders) and a service-based model (generating
revenue by offering value-adding services on the platform or charging for the use
of the platform). Furthermore, the findings show that when digital platform
operators adopt human-centered personal data management, they consciously
adopt a no-advertising model and free-for-users model, meaning they avoid the
monetization of personal data with advertising. This differs significantly from the
prevaling platform business models discussed in the literature, where the platform
is free to use for individuals, and in return, the individuals’ personal data is collected
on the platforms and sold to third parties such as advertisers (Gleiss et al., 2021;

54



Weber, 2015). The study shows that when adopting a human-centered approach to
personal data management, a revenue model cannot be based on monetizing
individuals’ data and selling it to an advertiser, but other models must be developed
to enable transparency for the individuals concerning how their data is used.

As Paper IV shows, the reason for and key driver of digital platform operators’
business model innovation is the identified need to design a business model
differently from the prevailing platform business models to create value for
individuals from the perspective of personal data as a resource. The interviews with
digital platform operators doing business in the European market shows that digital
platform operators aim to create value for service providers and individuals by
enabling access to personal data in a way in which the individual is in control of
the data use and experiences value from it in the form of a personalized service.

Key finding two: Data access challenges among the ecosystem actors exist at
multiple levels and call for an orchestrator in a health service ecosystem

This study identifies the crucial role of data access in creating and capturing value
in health service ecosystems. For example, companies increasingly need data to
create solutions that add value for healthcare providers and patients (Dowd et al.,
2018). As the findings in Paper I and IV show, digital platform operators have
identified an unmet need of individuals, service providers, and researchers in a
health service ecosystem: How do we access personal data simply so that the
individual is in control of the data and also gains the value of the data sharing? To
ensure data access, Paper II found that companies needing data, such as Al
companies, require the support of orchestrators to compliantly ease access to data.
Based on Paper II’s findings, more efforts are needed at different levels to enable
data access to solutions and services that benefit individuals and the ecosystem.
Building on a previous data management study (Alhassan et al., 2018), this study
shows that data access challenges may emerge at the individual level in the
relationships between people, at the organizational level, for example, with the lack
of processes, and at institutional level, for example, regarding regulation.

An earlier qualitative study identifies data access as a key challenge to
unlocking the use of data in services and proposes that one way to mitigate the
challenge is to consider different models of data ownership (Schymanietz et al.,
2022). Building on the earlier findings, in this study, we find that there is a need for
orchestrators such as digital platform operators in the health service ecosystem to
build the foundation for interaction among data-requesting and data-providing
actors in the ecosystem to have a common agreement for the collection and use of
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data for the benefit of individuals (Papers I and II). Overall, this study shows that
providing access to personal data for individuals is seen as an opportunity to open
the gates of personal data in the health service ecosystem, as it is not the companies
who need to share the data, but individuals themselves consenting to the sharing of
data with services that benefit them and create value (Papers I and IV). The finding
is in line with a recent white paper, “Towards network-based Ecosystems,” which
observes that large platform providers such as Apple and Google are creating their
own and thus competing ecosystems around their platforms instead of creating or
enabling an ecosystem around individuals from the perspective of personal data
(Wilson et al., 2023). Placing individuals at the center from the perspective of
personal data as a resource is relevant especially in the healthcare sector, where
companies face challenges in accessing data in a compliant, trustworthy, and
transparent manner (Papers II and IV).

Key finding three: Enabling resource integration through complementarity
enables value co-creation in the health service ecosystem from the perspective
of personal data as a resource

Based on the findings in Paper III, this study shows that resource integration
through resource complementarity is an important mechanism by which value co-
creation can be enabled in a health service ecosystem. Actors in the service
ecosystem have their own needs and interests (Makkonen & Komulainen, 2018).
To collaborate, companies need to develop capabilities to deal with complementary
resource integration, thus matching the resources to support the creation of value
for the whole ecosystem, not only for one actor (Gummesson & Mele, 2010). This
study extends the current knowledge about personal data as a resource in digital
platform operators’ business model innovation when adopting a human-centered
approach to personal data management (see Engel & Ebel, 2019; Huhtala, 2018)
by showing that to create and capture value in a health service ecosystem digital
platform, operators need to find a way to manage personal data in a way that creates
value not only for themselves but also for the other ecosystem actors, meaning
individuals and service providers that can have either the role of a service provider
or data source (Papers I and IV). In their business model innovation, digital
platform operators aim to enable individuals to store, manage, and share their
personal data with the service providers or organizations in return for a service.
Digital platform operators therefore act as enablers of value co-creation between
the individual and the service provider, allowing the integration and use of personal
data as a resource in a compliant manner to benefit the individual and the company
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providing the service (Papers III and IV). Meanwhile, based on the findings of
Paper I, data sources may use digital platform operators as trusted outsourced data
management platform providers that manage the data according to regulations and
enable individuals to access, see, and share the data in the larger health service
ecosystem. Furthermore, this study shows that resource complementarity in
resource integration from the perspective of personal data is needed to move from
data silos to using the collected data in the health service ecosystem with the
consent of the individual, and sometimes in a pseudonymized manner (Paper III).
These findings are in line with findings from previous research, which highlights
the need for deeper collaboration among ecosystem actors (including between
companies and individuals) from the perspective of data (Schymanietz et al., 2022).
It is also observed that before companies find ways to collaborate for the benefit of
individuals, value creation with personal data in a health ecosystem is unlikely to
become a common practice (Karhu & Ritala, 2021).

Conceptual framework

This research shows that digital platform operators can create and capture value in
anew way in a health service ecosystem when adopting a human-centered approach
to personal data management and enabling ecosystem actors to access personal data
in a way that complements the current data or other resources. This study also sheds
light on how digital platform operators’ value creation and value capture in a new
way compared with the prevailing platform business models from the perspective
of personal data as a resource (see Bataineh et al., 2016; Fruhwirth et al., 2020a)
can enable access to data through orchestration, which is an identified key
challenge in the health service ecosystems (Alhassan et al., 2018; Nambisan &
Sawhney, 2011).

As a research contribution, this research adds to the service marketing
discussion of service platforms, value co-creation, and service ecosystems (see
Lusch & Nambisan, 2015) by applying the theoretical concepts to gaining more
understanding of the research problem in a qualitative study. This research also
contributes to the innovation management literature by adding to the discussion of
digital platform operators’ business model innovation (see Clauss et al., 2020; Foss
& Saebi, 2018; Fehrer et al., 2018) from the perspective of personal data as a
resource (see Beirdo et al., 2017)

This study creates a conceptual framework (Figure 3) to increase the
understanding of digital platform operators’ business model innovation from the
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perspective of personal data as a resource in the context of a health service
ecosystem. The framework illustrates how value is created and captured by digital
platform operators in the context of a health service ecosystem. The framework
includes the opportunities for value creation and value capture considered by digital
platform operators in the European market. The framework also includes two
elements that, based on this study, are needed for digital platform operators to create
and capture value as providers of a service platform that facilitates the interaction
of actors and resources in a service ecosystem (Lusch & Nambisan, 2015). They
are resource complementarity and data access, which can be enabled by digital
platform operators in collaboration with other ecosystem actors, namely, service
providers and individuals.

The four key elements of the conceptual framework of this study are in line
with a recent model for value creation and value capture that was developed by a
systematic literature review covering marketing, management, and strategy
disciplines (Minerbo & Brito, 2022). The model provides a framework to explore
how value can be created, captured, and enabled. The components of the model are:
(1) drivers of value creation, in this study, the drivers of business model innovation;
(2) value creation; (3) relationship characteristics that influence value creation and
value capture, in this study, resource complementarity and data access; and finally,
(4) value capture. In this study, the empirical evidence shows that all the suggested
four components of the model are needed to explore and build an understanding of
digital platform operators’ business model innovation from the perspective of
personal data as a resource.

Previous empirical studies in innovation management have shown that data is
becoming an increasingly important resource for future innovations (Pikkarainen
et al., 2019), the resources in healthcare in general are scarce (Bianchi et al., 2017,
Mosadeghrad, 2014), and the data is scattered or inaccessible (Pikkarainen et al.,
2019). In previous research, it is also observed that the availability of resources and
collaboration among different ecosystem actors ultimately affect the quality of care
and patient outcomes (Mosadeghrad, 2014). This research adds to the earlier
findings and shows that interaction among ecosystem actors is needed through the
lens of digital platform operators to make value co-creation through personal data
integration and use a reality in a health service ecosystem. From the perspective of
data as a resource, and with the unit of analysis of digital platform operators’
business model innovation, interaction among ecosystem actors is required through
complementarity in resource integration and data access in a health service
ecosystem. Based on the findings of this research, digital platform operators are the
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enablers of value co-creation, and for personal data to become an accessible
resource in a health service ecosystem, individuals need to consent to the use of
their personal data (for example, by using digital platform operators’ data-
consenting services), and service providers need to provide services that can use
the data. In addition, companies that have collected the data are needed to share the
data in a format that is usable for the service provider or the individuals to use. The
arrows in Figure 3 represent the digital platform operator enabling value co-
creation between individuals and service providers in the health service ecosystem
by creating and capturing value in a new way. Value co-creation in this case means
the mutual value created by individuals and service providers through resource
integration (Lusch & Nambisan, 2015), and thus the integration of personal data to
be used in a service.
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Fig. 3. Conceptual framework of digital platform operators’ business model innovation
in a health service ecosystem based on the findings of this research.

6.3 Managerial implications

This study develops a conceptual framework for understanding digital platform
operators’ business model innovation in a health service ecosystem from the
perspective of personal data as a resource. The findings of this research can serve
as inspiration for practitioners in their work of innovating a new digital platform
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operator business model from the perspective of personal data as a resource. It is
noteworthy that the data collection in this study was undertaken during 2015-2020,
when, according to the findings of this research, the human-centered approach to
personal data management was relatively new, and digital platform operators were
just starting in the European market (see also Poikola et al., 2015). A recent white
paper called “Understanding MyData operators,” written by individuals,
organizations, and digital platform operators with experience of human-centered
personal data management, identifies 40 digital platform operators, including
“potential” digital platform operators in the European market (Langford et al.,
2022). The findings of the white paper are that even though some digital platform
operators have advanced beyond the initial piloting phase, the scale of service
remains limited, and it is still a struggle for many digital platform operators to find
a sustainable business model. This struggle includes capturing value from data
sources, service providers, and individuals in the ecosystem. This study’s findings
show that the interaction and involvement of ecosystem actors, in addition to data
access and complementarity in resource integration, are key for digital platform
operators in creating and capturing value. For this, managers could benefit from
thinking about how to enable “business model innovation for sustainability,” which,
in recent business model research, has been defined as a value creation and value
capture logic that can partially overcome the recurring barriers to creating value
(Massa, 2023).

This study identifies data access and resource integration through
complementarity as the crucial elements to unlocking value co-creation with
personal data in a health service ecosystem. A second implication for practitioners
is that this finding provides an opportunity to reflect on their role in their health
service ecosystem, who the other actors in the ecosystem are, and how they can
individually and together enable a bigger impact by taking measures to enable the
flow of personal data for mutual value. Furthermore, practitioners may reflect on
how adopting a human-centered approach to personal data management and taking
resource complementarity into account might change the status quo regarding
access to data and the ability of themselves and other ecosystem actors to create
and capture value and enable value co-creation. To summarize, it is recommended
that service provider managers implement a culture and strategy that embraces the
use of data from the ecosystem (Schymanietz et al., 2022).

Previous studies have argued that companies that try to offer their digital health
services without employing the existing ecosystems of large digital platform
providers such as Google, Apple, Facebook, Amazon, and Microsoft will encounter
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difficulties (Gleiss et al., 2021; Hermes et al., 2020). An example of the new roles
adopted by large platform providers in healthcare is connecting, exchanging, and
archiving patients’ personal data across health service ecosystem actors, for
example, Apple Health Records, which enables hospitals to connect their electronic
health records to patients’ mobile health applications (Gleiss et al., 2021). Based
on the findings of this study, digital platform operators, as small and medium-sized
companies doing business in Europe, aim to provide an alternative to the large
platform providers by adopting the perspective of human-centered personal data
management. Based on the findings of this study, digital platform operators thus
aim to challenge the large platform providers in terms of how value is created and
captured from the perspective of personal data by introducing revenue models that
are based on the transaction of data, service, connection, or membership fees from
service providers, data sources, and individuals instead of monetizing personal data
through advertising (Gleiss et al., 2021). From the perspective of data and reacting
changes in the market, companies are required to develop their ability to implement
suitable revenue models for today (Schymanietz et al., 2022).

Third, this study provides an alternative approach to considering business
model innovation from the perspective of personal data as a resource. Reflecting
on the findings of this study, for current and emerging digital platform operators,
this study initiates and conceptualizes a new approach to considering personal data
as a resource as part of digital platform operator business model innovation.
Furthermore, this study provides service providers with a framework to reflect on
how access to more personal data in a human-centered manner will create new
opportunities for personalized data-driven digital services creation and
development. A recent qualitative study of data-driven service innovation suggests
that enabling rapid data exchange across organizational borders can be one way to
earn the trust of customers (Schymanietz, et al., 2022).

6.4 Research assessment, limitations, and suggestions for future
studies

Research quality can be assessed through reliability and validity (Golafshani, 2003).
In qualitative research, the validity of research can be assessed through the
examination of truth value, whereas reliability can be assessed through consistency
and neutrality (Golafshani, 2003; Noble & Smith, 2015). To enhance validity,
researchers may reflect on their own perspectives by documenting decisions and
through peer collaboration to uncover biases. On the other hand, reliability can be
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enhanced by aiming for auditability, for example, through a clear description of the
research process and again by engaging with other researchers and discussing
emerging themes (Noble & Smith, 2015). For the research articles that comprise
this thesis, reliability and validity have been enhanced by taking the following
measures: The data has been collected in collaboration by several researchers in
two research projects, and as part of the article writing process, the data and
findings were discussed in collaboration with the research team participating in that
research article. Despite these measures, this study also has limitations.

This study’s limitations can be divided into theoretical, methodological, and
contextual limitations. First, regarding the theoretical limitations, this study aims
to enhance understanding of digital platform operators’ business model innovation
in the context of a health service ecosystem from the perspective of personal data.
The study operationalizes business model innovation as the activities of digital
platform operators creating and capturing of value in a new way (Clauss et al., 2020;
Foss & Saebi, 2018; Fehrer et al., 2018), as value creation and value capture are
considered the key perspectives for business model innovation (Massa et al., 2017;
Climent & Haftor, 2021). Other factors that can be considered part of business
models, such as channels or cost-structure (Osterwalder & Pigneur, 2010), are not
explored in this study.

Methodological limitations emerge from the generalizability of the research.
However, as is typical of qualitative research (Johnson, 1997), this research does
not aim to generalize across populations and contexts but to plausibly and with
logical reasoning to develop concepts and theory (Walsham, 1995) in the chosen
context. Still, the key findings and the conceptual framework can possibly shed
light on the value creation and value capture in other service ecosystems where
access to and use of personal data plays a crucial role.

The contextual limitation stems from the complexity and emergent nature of
the research question. This study increases the understanding of the research
question by both developing a conceptual framework to build on the literature but
also to provide practitioners with implications for the topic.

To increase understanding of value creation, value capture, and value co-
creation with personal data as a resource in the ecosystem context, this study
proposes that future studies explore the roles and motivations of other ecosystem
actors such as individuals as personal data subjects and integrators, or the service
providers that need data to provide personalized data-driven services or to develop
services with artificial intelligence as examples. Furthermore, it has been suggested
that future service marketing research should explore beyond the customer or
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employee to encompass each ecosystem actor’s perspective on the service system
(Aksoy et al. 2020). In a recent service marketing study, case study findings suggest
that innovation can be led by individuals themselves, especially those who own or
control the relevant heterogeneous resources and can integrate them, thus creating
value (Wu et al., 2022). They call for future research to identify the resources that
individuals can possess in different contexts, and that may trigger new individual-
led service innovation (Wu et al., 2022). This study used the perspective of personal
data as a resource. Based on the study’s findings, the other complementary
resources that future business model innovation research could focus on are
knowledge and skills, technology, and solutions and motivation. Furthermore,
future research could explore how the digital platform operators can support the
other actors in the capturing of value to ensure continuous value co-creation in the
service ecosystem by leveraging integrative capabilities, thus providing reliable,
repeatable communication and coordination toward the introduction and
modification of resources and capabilities or business models (see Helfat &
Raubitschek, 2018).
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