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Abstract

Building on a unified definition and the main attributes that have been identified for platform business models, this paper
aims to devise a unified data value chain and shed a new light on the value creation process within platform business
models. To meet the main aim of the paper, the following research question is addressed: “How do platform business
models create, deliver and capture value through their business model configurations?”. Through an integrative literature
review, this paper confirmed that data is the major asset in value creation through platform business models.
Furthermore, this paper has devised a unified data value chain that encompasses sequential forms of digital data such
as raw data, pre-processed data, processed data, patterns, and smart data, gaining value via numerous processes
throughout the data value chain. It was highlighted that interlinked processes throughout the data value chain
transformed raw data into the most valuable form of data, knowledge.
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Introduction

It is widely considered that one of the main features of the digital economy is the spread of new business models,
in particular platform-based business models? (referred to as PBMs in this paper). Even though PBMs only employ
a tiny fraction of the traditional assets used for value-creation, they have a significantly disruptive effect and
dominate traditional industries (e.g., lvanov, Dolgui and Sokolov, 2022; Kolade, Adepoju and Adegbile, 2022;
Kenney, Bearson and Zysman, 2021; Kenney and Zysman, 2020; Schenker, 2019; Parker, Alstyne and Choudary,
2016). Moreover, they embody the leading edge of emerging business models and increasingly set the terms of
the markets they enter (e.g., Kenney, Bearson and Zysman, 2021; Rahman and Thelen, 2019; Brynjolfsson and
McAfee, 2017; Parker and Alstyne, 2008).

Despite their indisputable dominance and increasing economic importance, the specifics of PBMs have not yet
been fully reflected, notably within the international tax framework (Mello and Ter-Minassian, 2020; Olbert and
Spengel, 2019; Auerbach, Devereux, Keen and Vella, 2017; Devereux and Vella, 2017; Jacobs, 2017). One of the
key tasks is to define the notion of value creation as performed by PBMs. Until now, despite being highly relevant,
to the best of our knowledge, this has been poorly understood and addressed by academia. The current literature
that addresses value creation, specifically value chains in PBMs, is highly heterogenous and inadequate.

Building on the previously unified definition and main attributes that have been identified for PBMs (MIcuchova,
2022), the main aim of this paper is to devise a unified data value chain and shed new light on the value creation
process in PBMs. To fulfil the aim of the paper, the following research question is addressed: RQ: ‘How do PBMs
create, deliver, and capture value through their business model configurations?.

Synthesizing existing knowledge, along with the consolidation of concepts from various research efforts that have
attempted to describe the value configurations of PBMs, this paper provides an exhaustive summary of the relevant
literature and aims to stimulate further research in the field. Specifically, the contribution of the paper to related
debates is in the identification and description of the main sequential stages of the data value chain in PBMs and
the provision of a systematic overview of the relevant literature.

1 As elaborated further, in this paper we follow the unified definition by Miuchova (2022), defying PBMs as technology-driven
business model based on platforms that create value and provide an institutional and regulatory framework enabling interactions
between previously unmatched demand-side and supply-side participants.
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This paper is structured as follows. Section 2: a description of the methodology applied; Section 3: anchors the
applied definition and main attributes of PBMs and focuses on value creation in PBMs; Section 4: a discussion of
the results along with a list of the contributions and practical implications; Section 5: a presentation of the
conclusions.

Methods

This paper represents an integrative literature review that summarizes, examines, and synthesizes the existing
research that has already been done on value creation in PBMs, such that a unified data value chain is devised,
and new light is shed on value creation by PBMs. In this paper we followed an inductive approach along with a
qualitative content analysis method that is often used in international business research, as used for instance by:
Nguyen and Kim, 2020; Jormanainen and Koveshnikov, 2012; Duriau, Reger and Pfarrer, 2007. The first
methodological step was the definition of the databases and journals for the subsequent analysis. To identify the
highest possible number of studies focused on value creation in PBMs, we used the major scholarly electronic
databases, such as the Web of Science, Oxford Journals, JSTOR, Scopus, Science Direct, EBSCO, SpringerLink
and Google Scholar.

The search terms within the search strategy included (digital) data value chain, (digital) data value configuration in
PBMs, value creation in PBMs, value driver in PBMs, monetisation of digital data, cloud supply chain, digital supply
chain and combinations thereof. To enable the identification of all relevant studies, PBMs were searched for using
the following terms: platform business models, platforms, platform-based business models, business models based
on platforms, two-sided markets, multi-sided markets, platform operators, network of contracts model and demand-
side economies of scale. All of these terms tend to be used interchangeably although they are not synonymous.

To search and find relevant articles for our literature review, we further consulted the reference sections of all the
review articles identified. Contrary to Nguyen and Kim (2020) we included working paper databases? and
conference papers to ensure that we accessed the most recent studies and developments. The review was
supplemented by the relevant studies, that were cited in the collected literature. With regards to the required degree
of scrutiny and the purpose and topic of the review, all of the selected literature was reviewed by reading the whole
of the work. The period coverage ranges from the publication of Katz and Shapiro (1985), focused on network
externalities, to research papers published in 2022.

Results

A growing body of literature has classified digitalisation as a global trend and growth factor within a modern
economy that belongs among the most important engines of innovation, competitiveness, and economic growth in
the world (e.g., Klingenberg, Antunes and Miiller-Seitz, 2022; Periyasami and Periyasamy, 2022; Kolade, Adepoju
and Adegbile, 2022; Miao, 2021; Afonasova, Panfilova, Galichkina and Slusarczyk, 2019; Olbert and Spengel,
2019 and 2017; Kenney and Zysman, 2016). One of the key features of the digital economy is the spread of new
business models, in particular PBMs which have an increasing economic importance and proportion of the overall
market capitalization. As highlighted, for instance, by Klingenberg, Antunes and Miiller-Seitz (2022)3, value creation
increasingly takes place through platforms, thus concerns have been raised regarding the value creation and
capture performed by PBMs. However, up to now, the specifics of value creation by PBMs has remained unclear
and under-researched. Therefore, this paper aims to shed new light on the value creation configurations of PBMs
and devises a unified data value chain for PBMs. Firstly, we briefly summarize the body of literature that defines
PBMs and identifies their main characteristics. Subsequently, we shed a light on the, still poorly understood, value-
creation configurations of PBMs. Finally, applying a data-oriented approach, we devise a unified data value chain
employed by PBMs.

A large number of definitions have been suggested for PBMs*, however, in this paper we follow the unified definition
coined by MI€uchova (2022), that defines a PBM as a technology-driven business model based on platforms that
create value and provide an institutional and regulatory framework enabling interactions between previously
unmatched demand-side and supply-side participants. Given the diversity and the sheer volume of PBMs, a
growing body of literature® has investigated the main characteristics of PBMs. Mi¢uchova (2022) unified the vast
quantity of literature in this regard and highlighted that the main attributes of PBMs are linked to their capacity to

2 Such as the U.S. National Bureau of Economic Research, the Census Bureau Library, Harvard Business School Working
Paper Series or OECD Development Centre Working Papers.

3 Klingenberg, Antunes and Miiller-Seitz (2022) specifically focused on the impacts of digitalization on value creation and capture
in the agricultural value chain.

4 For instance, by Koskinen, Bonina and Eaton (2018); Brynjolfsson and McAfee (2017); Devereux and Vella (2017); Parker,
Alstyne and Choudary (2016); Evans and Gawer (2016); Gawer (2014); Parker and Alstyne (2014); Basole and Karla (2011);
Armstrong (2006); Rochet and Tirole (2006); and Mesenbourg (2001).

5 In particular, for example, lvanov, Dolgui and Sokolov, 2022; Eisape, 2020; Liu, Brynjolfsson and Dowlatabadi, 2018; Tauscher
and Laudien, 2018; Parker, Alstyne and Choudary, 2016; Amit and Zott, 2001.
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collect, analyse, and monetize digital data. Considering the utmost dynamic and vast literature in this field, Table
1 provides an overview of the main literature resources, sorted according to the research focus.

Table 1. Overview of the main literature resources.

Research focus Authors

Definition of PBMs Koskinen, Bonina and Eaton, 2018; Brynjolfsson and McAfee, 2017; Devereux and
Vella, 2017; Parker, Alstyne and Choudary, 2016; Evans and Gawer, 2016; Gawer,
2014; Parker and Alstyne, 2014; Basole and Karla, 2011); Armstrong, 2006; Rochet
and Tirole, 2006; Mesenbourg, 2001.

Main characteristics of PBMs Ivanov, Dolgui and Sokolov, 2022; Periyasami and Periyasamy, 2022; Eisape, 2020;
Liu, Brynjolfsson and Dowlatabadi, 2018; Tauscher and Laudien, 2018; Parker, Alstyne
and Choudary, 2016; Amit and Zott, 2001.

Network effects Gregory, Henfridsson, Kaganer and Kyriakou, 2021; lansiti, 2021; Papadopoulos,
2019; Koskinen, Bonina and Eaton, 2018; Chu and Manchanda, 2016; Parker, Alstyne
and Choudary, 2016; Rochet and Tirole, 2006; Eisenmann, Parker and Alstyne, 2006;
Park, 2004; Shankar and Bayus, 2003; Ohashi, 2003; Katz and Shapiro, 1994 and
1985.

Impact of digitalization on the Mashalah, Hassini, Gunasekaran and Bhatt, 2022; lvanov, Dolgui and Sokolov, 2022;

supply chain Valka, Strobelb, Winkelmanna, Hunkerc and Tomczyka, 2022; Farajpour,
Hassanzadeh, Elahi and Ghazanfari, 2022; Wan, Yang and Teng, 2022; Blylikdzkan
and Goger, 2018.

Data value chain Schreibera and Metternicha, 2022; Mashalah, Hassini, Gunasekaran and Bhatt, 2022;
Ivanov, Dolgui and Sokolov, 2022; Valka, Strobelb, Winkelmanna, Hunkerc and
Tomczyka, 2022; Farajpour, Hassanzadeh, Elahi and Ghazanfari, 2022; Wan, Yang
and Teng; 2022; Faroukhi, Alaoui, Gahi and Amine, 2020; Wiren, Mantymaki and
Najmul, 2019; Olbert and Spengel, 2019; Kaiser, Festl, Pucher, Fellmann and Stocker,
2019; UNCTAD, 2019; Hadzhieva, 2019; Yu and Foster, 2017; Curry, 2016; Yi, Liu, Liu
and Jin, 2014; Dijck, 2014; Miller and Mork, 2013; Kasim, Hung and Li, 2012.

In the next section, building on the stated unified definition and the main characteristics identified, we focus on how
PBMs create, deliver, and capture value through their business model configurations. The objective of the following
section is to summarize the preceding findings in regards to the value creation in PBMs. The research question
addressed is “How do PBMs create, deliver, and capture value through their business model configuration?”.

Value Creation in Platform Business Models

According to the resource-based theory, a company is understood to be a bundle of valuable resources (Barney,
1991). Bowman and Ambrosini (2000) further developed the resource-based perspective, differentiating between
value creation and value capture. The authors distinguished between perceived use value® and exchange value”
(ibid.) According to Amit and Zott (2001) the source of value creation, a value driver, refers to any factor that
enhances the total value created by a company. Traditionally economic value was strongly associated with the
production of goods and services.8

From the perspective of accounting and taxation, value added, as a measure of the economic performance of an
economic entity, is commonly used in financial accounting as well as national and managerial accounting. As part
of the financial evaluation of the company, two main alternatives are generally employed, i.e., Economic Value
Added (EVA) and Market Value Added. Additionally, the economic theory recognises Gross Value Added and Cash
Value Added. Even though that EVA, primarily, is sometimes claimed to be the only true indicator of economic
performance of an economic entity, yet Keys, Azamhuzjaev and Mackey (2001) demonstrated inconsistencies in
definitions and various general limitations of referred indicator.

In general, value added could be understood as an enhancement made by a business to a product, service, pro-
cess, or an entire business model. From the tax perspective, one of the major tasks is to define the notion of value
creation, deliver and capture; the value driver. Due to changes caused by digitalisation in recent years, there has
been a growing interest in theoretical perspectives that review the sources and processes of value creation, as the
traditional concepts may not be fully applicable to a digitalised context. The traditional theoretical views of value
creation have received much attention and various approaches have been proposed. The applicability of several
theories and concepts, for instance Barney, Wright and Ketchen (2001), Dyer and Singh (1998), Porter (1985) and

6 Use value is understood by Bowman and Ambrosini (2000) as a subjective assessment by the customer who uses consumer
surplus as their criterion when making purchase decisions.

7 The Exchange value, according to Bowman and Ambrosini (2022), is the price paid for the use value created, which is realized
when the sale takes place.

8 Thus, in traditional business models the value is transferred along a linear pipeline with producers at one end and consumers
at the other (Papadopoulos, 2019).
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Williamson (1981) were discussed in the context of the digital economy by Amit and Zott (2001). The authors
believed that value creation, in the digital economy, goes beyond the concepts of traditional theories, as the source
of value is not identical (ibid.). Similarly, Parker and Alstyne (2014) highlighted that digitalisation changes how
companies do business and thus how value is created. Moreover, DeCovny (2018) claimed that a valuation of the
strategic assets of companies in the digital economy involves a higher level of uncertainty due to greater limitations
such as access to data, inconsistency, heterogeneity across companies, and a lack of benchmarks. Moreover,
according to Vaughan and Daverio (2016) the models for revenue-generation also differ from company to company,
even within the same economic sector®. Besides this, according to the authors, many digitally enabled economic
activities do not readily appear as outputs. These economic activities may be intermediate services between
businesses or consumers, hence it may be difficult to price the inputs, thus it is hard to calculate added value; as
they are often also virtual, they are hard to track (ibid.). Parker and Alstyne (2014) high-lighted that value creation
in PBMs does not stem from products or services, as the PBM does not produce or trade goods or services.
Moreover, PBMs fully exploit the power of digital technologies which are, according to the authors, the foundation
for value creation in the digital economy (ibid.).

To illustrate these new forms of value creation and highlight the differences between the traditional and digital
economy, here are some simple examples of PBMs. For example, the largest taxi company in the world, Uber,
does not own any cars. The most popular publisher of media, Facebook, does not create any content. The largest
provider of accommodation, Airbnb, does not own any property. These examples call into question the tradition-al
concepts and theories that explain the source and processes of value creation. Kenney and Zysman (2016)
emphasized that whether it is Uber monetizing our cars, Facebook monetizing our social networks, Airbnb
monetizing our houses, Google monetizing our searches or LinkedIn monetizing our professional networks; they
all depend on the digitalisation of value-creating human activities, amplified by network effects?°.

Many authors have attempted to define and explain value creation in PBMs (e.g., Ivanov, Dolgui and Sokolov,
2022; Farajpour, Hassanzadeh, Elahi, Ghazanfari, 2022; Gregory, Henfridsson, Kaganer and Kyriakou, 2021,
Miao, 2021; lansiti, 2021; Kenney and Zysman, 2020; Hagiu and Wright, 2020; Wiren, Mantymaki and Najmul,
2019; Lee and Kim, 2019; Rahman and Thelen, 2019; Papadopoulos, 2019; Yu and Foster, 2017; Turck, 2016;
Schrage, 2016; Parker and Alstyne, 2014; Amit and Zott, 2001). Until now, these explanations have been
heterogenous, unsatisfactory, and we consider the concept of value creation to be inadequately and poorly
understood. Considering the increasing economic importance of PBMs we further summarize recent developments
and findings in this regard, with the intent of shedding new light on the value creation of PBMs.

Considering the role of information technology in the value chain, the discussion so far has mainly focused on the
impact of technology on value and its delivery!!. Lee and Kim (2019) applied psychological exchange theories such
as resource exchange theory and social exchange theory allowing an exploration of the distinct components of
value co-creation. The authors further explored the value-creating components in the cognitive-behavioural model
of PBMs and established that there were five value-creating components!? that played a crucial role in the
enhancement of levels of trust and belief in a cognitive-behavioural process (ibid.).

PBMs often have users of one type whose utilities depend on the presence of users of a different type. Parker and
Alstyne (2014) highlighted the network of relationships that add value among users over and above the physical
value of the platform components. Similarly, Papadopoulos (2019) claimed that value creation in PBMs arises from
the interconnected relationships between consumers, producers, and the platform itself. Network effects!® turn
users into assets and value is then created via the networking activities between those users. According to Schrage
(2016), the enablement of network effects empowers users to create value both directly and indirectly. This was
supported by a systematic study carried out by Amit and Zott (2001) exploring value creation in PBMs. The authors
observed that in PBMs, new value can be created by the ways in which transactions are enabled. New ways of
creating value are opened up by new forms of connections between buyers and sellers in existing markets (ibid.).

9 For instance, within a digital sector as such.

10 Network effects, although highly relevant, are outside the scope of this paper. Despite that, we briefly summarize the core
concept related. Network effects refer to any situation in which the value of a product, service or platform, in general, depends
on the number of users who leverage it (MI€uchova, 2022). The greater the number of external participants on a platform, the
greater the network effect, the greater the value created, the more valuable it becomes to each user and, finally, the more
attractive the framework becomes to potential new users, hence the greater the number of external participants in the platform.
Net-work effects amplify the co-creation interactions between the users of PBMs and represent a new genre of productivity
(ibid.).

11 Regardless, according to Teece (2010), technology can also have a significant transformative effect on the cost side of the
business model. For instance, PBMs remove the need for small companies to invest in expensive servers; instead, they can buy
server capacity in small slices, with respect to their needs. This kind of innovation transforms business models into entirely
variable cost models, greatly improving efficiency and reducing early-stage capital requirements (ibid.). As stated, it is closely
linked with the emergence of micro MNCs, exploiting the existence of PBMs expanding to foreign markets.

12 |In particular, the authors identified platform quality, convenience, compatibility, market opportunity, and fairness as the main
features that amplify positive (feedback) network effects.

13 The network size is based on the number of users and subsequently the data collected from the network’s users.
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Until now the main focus, in regards to value creation by PBMs, has been directed at value-creating human
activities and the interconnected relationships between users which is then amplified by network effects. However,
we argue that this approach is incomplete as PBMs largely rely on hard-to-value intangible assets, digital data in
particular. In the same vein, Hadzhieva (2019) and Yu and Foster (2017) noted that value creation performed by
PBMs not only takes into account user participation and networking activities, but they highlighted the role of data.
Deeper insights into data network effects were gained by Gregory, Henfridsson, Kaganer and Kyriakou (2021),
lansiti (2021) and Turck (2016).

Most policy discussions around digital data tend to focus on privacy issues!4 and, increasingly, on data as an
economic resource. Previously, the value of digital data was sometimes compared to the value of natural re-
sources; however, recent research has claimed that digital data is only a source of value when it is tied to a
particular problematic domain and solves problems for customers and businesses (e.g., Kenney and Zysman,
2020; Hagiu and Wright, 2020; Wiren, Mantymaki and Najmul, 2019; UNCTAD, 2019). Rahman and Thelen (2019),
when comparing today’s PBMs to the monopolists of yesteryear, stated that, in many ways, PBMs exercise deeper
control due to digital data and algorithms. Through their capacity to extract and harness immense amounts of data,
PBMs operate as critical intermediaries and market makers (ibid.). As mentioned by Yu and Foster (2017), PBMs
rely on the capture and processing (in a systematic way) of digital data from their external and internal
environments. Correspondingly, according to Olbert and Spengel (2019), digital data is progressively becoming
more important in the value creation process and all PBMs rely on its collection and use. In the same vein,
Kemmerling and Trampusch (2022) argued that digital data, together with digital technologies and digital infra-
structures, create novel digital power resources for companies throughout many sectors. Similarly, Yu and Foster
(2017) described data as an emerging key asset of value to businesses. DeCovny (2018) claimed that strategic
assets are unique in nature and are often particular to a specific company in terms of how it can extract value from
them. Moreover, the author pointed out that during the last few decades, the ratio of intangible to tangible asset
values in public and private companies has grown significantly, a trend which is likely to continue (ibid.). Based on
the most recent findings from Olbert and Spengel (2019) regarding value creation in PBMs, data is progressively
becoming more important in the value creation process and all digital business models rely on its collection and
use. Correspondingly Schreiber and Metternich (2022) claim that the growing availability of data along the value
chain creates new opportunities for business models.

In general, digital data can be understood as machine-readable information (unfiltered symbols or signals)
generated from the digital footprints of various personal, social and business activities that take place on digital
platforms (UNCTAD, 2019). Additionally, digital data is part of a hierarchy, linked to information and knowledge
(ibid.). It can be classified according to its type, format, acquisition and sensitivity. Stated is shown in the Table 2.

Table 2. Classification of digital data.

Classification

Type Personal, non-personal, corporate, technical, merchant data
Format Non-structured®®, semi-structured?®, structured®”

Acquisition Volunteered, observed, inferred

Sensitivity Sensitive, non-sensitive

In addition to the previously mentioned characteristics, digital data is non-rival'® in nature; thus, it can be used
globally and simultaneously, it can be replicated and reused multiple times without exhaustion. In addition,
according to Visconti, Larocca and Marconi (2017), digital data are usually characterised by their volume, velocity,
variety, veracity and value. These characteristics have significant implications in terms of value creation as, together
with network effects (previously referred to as the data network effects), it can lead to economies of scale and
scope. In the next section we will attempt to devise a unified data value chain of PBMs.

14 The digital economy has imposed new regulatory challenges, such as the protection of security and privacy of data. The is
reflected, for example, in Regulation (EU) 2016/679 on the protection of natural persons with regard to the processing of personal
data and the free movement of such data, the repeal of Directive 95/46/EC (General Data Protection Regulation) and the current
Proposal for a Regulation of the European Parliament and of The Council, which lays down harmonized rules for artificial
intelligence (Artificial Intelligence Act) and amends certain Union legislative acts (COM (2021) 206 final).

15 According to Prasad and Acharya (2016), unstructured data represents approximately 807—90% of digital data. It is usually
not human-readable or indexable. Examples of unstructured data are source code, documents, and binaries.

16 For example, emails, XML and languages such as HTML (Prasad and Acharya, 2016).

17 Usually human-readable digital data that can be indexed, for example, database objects, spreadsheets, SQL and OLTP
systems.

18 The use of digital data by a particular economic entity does not limit its use by other economic entities.
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Data Value Chain

Value added at various intervals through a series of activities or processes that aim to create value for a business
model is understood as a value chain® (Porter, 1985). According to the author a value chain consists of various
activities that convert inputs to outputs, hence, creating and building value (ibid.).2° Kenney and Zysman (2020),
Miao (2021), Hagiu and Wright (2020), Olbert and Spengel (2019) and Visconti, Larocca and Marconi (2017)
discussed the different ways that digital data contributes to value creation in PBMs and further referred to a so-
called “data value chain”. Further, we focus on the data value chain as described by, for instance, Faroukhi, Alaoui,
Gahi and Amine (2020), Wiren, Mantymaki and Najmul (2019), Olbert and Spengel (2019), Kaiser, Festl, Pucher,
Fellmann and Stocker (2019), Hadzhieva (2019), Curry (2016) and Kasim, Hung and Li (2012), taking into
consideration the body of literature focused on the impact of digitalisation on the supply chain (e.g.: Masha-lah,
Hassini, Gunasekaran and Bhatt, 2022; lvanov, Dolgui and Sokolov, 2022; Valka, Strobelb, Winkelmanna, Hunkerc
and Tomczyka, 2022; Farajpour, Hassanzadeh, Elahi and Ghazanfari, 2022; Wan, Yang and Teng, 2022;
Blyukézkan and Goéger, 2018).

According to Valka, Strobelb, Winkelmanna, Hunkerc and Tomczyka (2022), who focused on cloud supply chains,
when we integrate digital operations, the paradigm emerges of the supply chain-as-a-service?l. The authors claim
that this goes beyond the offer of local, isolated services (ibid.). Oliveira, Fleury and Fleury (2021) distinguished
between fully?2, partially and non-digitalised value chains. The authors, assuming that non-digitalised value chains
no longer exist, claimed that the degree of digitalisation of the value chain is based on the share of its value that is
created in digital form. In particular, in fully digitalised value chains, all activities and products/services only exist
virtually, in partially digitised value chains online activities are combined with non-digital products or digital products
that are transferred through the physical world (ibid.). In addition, Miao (2021) focused on the value chain in digital
economy in general and stated that the value chain is the flow of data elements, information and communication
technology.

The composition of data value chain was addressed by number of authors (e.g., Wiren, Mantymaki and Najmul,
2019; Visconti, Larocca and Marconi, 2017; Yu and Foster, 2017; Yi, Liu, Liu, and Jin, 2014; Dijck, 2014; Kasim,
Hung and Li, 2012; Miller and Mork, 2013). We list examples of various stages recognised by the literature in the
following Table 3.

Table 3. Stages of data value chain recognised by literature.

Authors Identified stages of data value chain
Kasim, Hung and Li (2012) Collection, management, sharing, integration, harmonization, and analysis of
data.z

Yi, Liu, Liu, and Jin (2014), Dijck Sourcing, warehousing, and analysis of data.
(2014)

Visconti, Larocca and Marconi (2017)  Creation (data capture), storage (warehousing), processing (data mining),
consumption (sharing), and monetization.

Wiren, Mantymaki and Najmul (2019), Each stage recognised by Yi, Liu, Liu, and Jin (2014) and Dijck (2014) is further
divided into datafication, digitisation, connectivity, storage, categorisation,
patterning, cross-analysis, and personalisation.

Yu and Foster (2017) Gathering (or capture), storage, distribution, data analysis, and decision-
making (use).
Miller and Mork (2013) Discovery, integration, and exploitation of data.

Source: Own elaboration based on Wiren, Mantymaki and Najmul (2019), Visconti, Larocca and Marconi (2017), Yu and
Foster (2017), Yi, Liu, Liu, and Jin (2014), Dijck (2014), Kasim, Hung and Li (2012), Miller and Mork (2013).

Based on the researched literature, we consider, as did Yu and Foster (2017), the current understanding of a data
value chain to be inadequate and highly heterogenous. Unlike other researchers who attempted to devise a data
value chain, we focus on digital data, as considered to be the main value creation asset of PBMs (for instance by
Schreiber and Metternich, 2022; Kemmerling and Trampusch, 2022; Rahman and Thelen, 2019; Olbert and Spen-
gel, 2019; DeCovny, 2018; Yu and Foster, 2017) and declared as the main production factor in digital economy by
Miao (2021). In addition, Hanafizadeh, Barkhordari Firouzabadi and Vu (2021) argued that PBMs are continuously
seeking approaches to generate more value from digital data. Through a synthesis of the highly dynamic and

191n a nutshell, a series of activities that create and build value.

20 Porter (1985) classified these activities as either primary activities, such as inbound logistics, operations, outbound logistics,
marketing, sales, and services; or support activities, such as procurement, human resource management, technological
development and infrastructure.

21 Deeper insights into data value chains as a service were gained by Kasim, Hung and Li (2012).

22 Examples of a fully digitized value chain according to Oliveira, Fleury and Fleury (2021) are financial services and digitally
distributed media.

23 Visualization and simulation of additional applications for scientific or business’ insights.
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heterogenous literature focused on data value chain we further devised a unified data value chain with a closer look
at the main sequential stages of the data value chain and a deeper understanding of the accumulating value
potential throughout the data value chain. The devised data value chain is as follows.

The first form of data (as shown in Figure 1) is raw data, sometimes referred to as source data, atomic data, dark
data?* or primary data. Raw data is data that has not yet been processed. The first step, in this paper, of the newly
devised data value chain, involves the acquisition of raw data. This can take the form of different processes, such
as discovery, identification, creation, collection and mining of raw data. According to Hadzhieva (2019), data can
be collected in various ways. For instance, the collection of data entered by tracking the users via cookies (location,
address, name, email, phone, shopping habits, etc.) or through a search engine (ibid.).

According to Hadzhieva (2019) raw data does not create value and needs to be processed and analysed to be
incorporated into the value creation process. Similarly, Olbert and Spengel (2019) argued that data only com-
pounds in value if it is tied to a particular problem, hence a business has to decide which data it wishes to extract
(select) from the raw data, which is relevant for the creation of future value. Hence it is hypothesised, that value
creation only arises once the raw data is transformed into, as its final form, digital intelligence, which is subsequently
monetised through commercial use. The sequential steps of the data value chain thus transform the original raw
data, that gradually gains value along the data value chain, into the most valuable form of data, knowledge.

Following that, the raw data is (pre)processed (via processes such as validation, filtration, cleaning, reduction,
aggregation and format adjustment) and transformed into a format that is suitable for subsequent analysis, the so-
called processed (transformed) data. The consequent, advanced analysis consists of processes such as inspection,
visualisation, or modelling the processed data into patterns.

The final stage of the data value chain, as suggested in this paper, contains the most valuable form of data, the so-
called smart data (sometimes referred to as knowledge or information). The processes involved at this stage are
the monetisation, exchange and exploitation of data. According to Olbert and Spengel (2019) data monetisation
refers to the act of generating measurable economic benefits from processed and deeply analysed data. Data
monetisation appears in various forms depending on the PBM, see examples in Table 4.

Table 4. Forms of data monetisation.

Data monetization Examples of companies
Targeted online advertising Google, Facebook, Baidu, Google, Gumtree, Kenshoo, OLX
E-commerce platforms?® Amazon, Alibaba, Uber, Airbnb, Marketplace, eBay, Jumia, Lazada, MercadoLibre, Souq,

Etsy, AliExpress

Cloud services Tencent?$, MyJohnDeere, Alibaba Cloud, Amazon Web Services, América Movil,
Microsoft Azure, Salesforce, Tencent

Data monetisation can be direct or indirect (Hanafizadeh, Barkhordari Firouzabadi and Vu, 2021; Faroukhi, Ala-oui,
Gahi and Amine, 2020). Indirect data monetisation arises when the PBM uses, and leverages insights gained from
data to improve (or develop new) products, services, or the business model itself. An example of indirect
monetisation is Netflix, based on internal data collected from its users, it improves and develops its service portfolio.
Deeper insights were gained by Hagiu and Wright (2020) who focused on companies that improved their products
by learning from customer data and the extent of their data accumulation (directly monetising the digital data). Direct
data monetisation involves selling direct access to data to third parties.

The current literature assumes (e.g., Wiren, Mantymaki and Najmul, 2019; Hadzhieva, 2019; Olbert and Spengel,
2019) that value creation only arises once digital data is collected, stored, analysed and transformed into digital
intelligence, later monetised through commercial use. In other words, that value is only created when the data
reaches its final, smart, form within the devised data value chain. We agree that the data accumulates value as it
passes through the stages of a value chain, as highlighted by Wiren, Mantymaki and Najmul (2019) and Visconti,
Larocca and Marconi (2017). However, we acknowledge that data can be sold in different forms, as raw data,
processed data or as the final analysis (smart data), thus we suggest, that even raw data has the potential to create
value, for instance when directly monetised. As an example of the direct monetisation of raw data, the Thomson
Reuters Corporation engages in the acquisition of raw data and subsequently sells it to third parties?’. Moreover,
Olbert and Spengel (2019) highlighted that many of Alphabet/Google’s products directly rely on a data mining
process. This process does not necessarily exclusively involve the use of personal user data but involves every
form of digital data that is generated through the use of Alphabet/Google’s products and services. In other words,

24 Hadzhieva (2019).

25 A literature review and conceptual framework on the impact of digital transformation on supply chains through e-commerce
was devised by Mashalah, Hassini, Gunasekaran and Bhatt (2022).

26 Technology companies that market services and products, including entertainment, artificial intelligence, and other technology.
It is one of the main global video game publishers.

27 Further analysis of these to extract value.
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we are of the opinion that the revenue stream is not only based on selling data in a form that has already been
transformed to a certain level within the data value chain, but also in its raw form.

Partial Summary

To partly conclude, we argue that raw data gradually gains in value along the data value chain and that the value
accumulation potential differs within the sequential stages of the data value chain. Moreover, we acknowledge that
PBMs are usually involved in different stages of the data value chain?® and use different forms of data (raw, pre-
processed, processed, patterns or smart data) to generate revenue. Different categories of data value chains
overlap, and individual stages of the data value chain are inter-linked processes, rather than independent stages.
Yet itis rare for a single PBM to encompass the entire data value chain. As indicated earlier in the text, value added
could be understood as the additional features or economic value that a company adds to its product, ser-vice,
process, or the entire business model. Hence, considering the described characteristics of the data value chain, we
are of the opinion that from the perspective of accounting and taxation, digital data, as the key asset of the value of
PBMs, should be accounted for at each stage of the depicted value chain. The devised data value chain is depicted
in Figure 1. In addition, Figure 2 illustrates the gradual gains in value along the sequential stages of depicted data
value chain.

2. Pre-processed

5. Smart data

1. Raw data 3. Processed 4. Patterns
« Discovery data (Transformed) (Business (Knowledge,
« Identification « Selection data models) Information)
* Acquisition « Extraction * Analysis * Inspection » Monetisation
« Collection « Filtration * Transformation + Visualisation * Exchange
« Creation » Validation » Modelling * Exploitation
» Data mining * Cleaning

* Reduction

« Aggregation

 Format adjustment

Fig. 1. Data value chain.

Source: Own elaboration based on Schreibera and Metternicha, 2022; Mashalah, Hassini, Gunasekaran and Bhatt, 2022;
Ivanov, Dolgui and Sokolov, 2022; Valka, Strobelb, Winkelmanna, Hunkerc and Tomczyka, 2022; Farajpour, Hassanzadeh,
Elahi and Ghazanfari, 2022; Wan, Yang and Teng; 2022; Faroukhi, Alaoui, Gahi and Amine, 2020; Wiren, Mantymaki and
Najmul, 2019; Olbert and Spengel, 2019; Kaiser, Festl, Pucher, Fellmann and Stocker, 2019; UNCTAD, 2019; Hadzhieva,
2019; Yu and Foster, 2017; Visconti, Larocca and Marconi, 2017; Curry, 2016; Yi, Liu, Liu and Jin, 2014; Dijck, 2014; Miller
and Mork, 2013; Kasim, Hung and Li, 2012.

Value
Raw data Pre-processed data Processed Patterns (Business  Smart data (Knowledge,
(Transformed) data models) Information)
Fig. 2. Sequential value accumulation along the data value chain.
Discussion

Notwithstanding the results presented in this paper, we acknowledge, as pointed out by Schreiber and Metternich
(2022), that data value chains of PBMs differ widely in terms of their suggested steps, functions, and purposes,
mainly due to the different approaches taken by researchers. For instance, Farajpour, Hassanzadeh, Elahi and
Ghazanfari (2022), and Buyikdzkan and Goéger (2018), conversely to the approach presented in this paper,
recognized a conceptual model with a focus on digital technologies and infrastructure. The authors focused on
digital supply chains and devised digital supply chain framework layers as part of a traditional value chain employed
by the PBMs (ibid.). The construct of the subsequent stages of the data value chain also greatly differs among
researchers and the current literature is highly heterogenous and dynamic. Distinct from the data value chain
described in this paper, Wiren, Mantymaki and Najmul (2019), proposed a data value chain that would consist of
eight stages, subsequently amalgamated into three main phases, sourcing, warehousing and analysis. The authors
focused on the identification of the challenges that are particularly difficult to overcome and mitigated them through
technological developments (ibid.). Furthermore, Yu and Foster (2017), Miller and Mork (2013) and Kasim, Hung
and Li (2012) referred to the structure of the data value chain, they did not mention how the capture and gathering

28 For instance, Robert Bosch GmbH, Google or Visa, cover the entire data value chain as it collects and interprets the acquired
data and, based on the gained knowledge, offers a wide range of products and services.
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of data is converted and generates value. In this paper we applied a data-oriented approach and focused on how
altering the forms of data gradually allow it to gain in value throughout the data value chain employed by PBMs.

Within a highly digitalised economy there are new, unorthodox notions, sources of value and nexus between
generated profits and tax jurisdictions which do not conform to the current international taxation system (e.g., Mello
and Ter-Minassian, 2020; Olbert and Spengel, 2019; Auerbach, Devereux, Keen and Vella, 2017; Devereux and
Vella, 2017; Jacobs, 2017). Digitalisation has brought new regulatory challenges to the field of corporate taxation
such as the growing phenomenon of profit shifting, large differences in the effective rates of corporate taxes (ETRS),
dependence on intangible assets, the difficulty of qualifying assets and activities, the complex nature of
transactions, high compliance costs for companies, the risk of double taxation and finally, yet importantly, new
business models based on platforms, PBMs as referred to in this text (ibid.). This glitch is reflected in increasing
academic, public, and political concern and has been discussed at both the EU level?® as well as globally3°. We
believe that the usefulness of our paper lies in the tax perspective, particularly in the context of the Proposal for a
Council Directive on a Common Consolidated Corporate Tax Base (CCCTB)3! proposed by the European
Commission in 2011, later relaunched in 2016432, and amended by the European Parliament in 2018. The core idea
of the proposed CCCTB is a single set of rules for the calculation of an MNCs' taxable profits in the EU. The
CCCTB, as proposed by the European Commission, falls under the consultation procedure3. The Euro-pean
Parliament, besides other amendments to the proposed CCCTB proposal, took into consideration challenges
brought by digitalisation to the international tax framework. The original proposal of the CCCTB introduced
formulary apportionment (FA) made up of three, equally weighted factors, labour, assets, and sales by destination.
The European Parliament has amended the FA and added a fourth factor, based on the collection and use of
personal data by online platforms and services users (referred to as the 'data factor’). As such, this amendment
suggested by the European Parliament is a clear attempt to reflect the ubiquitous features of the digital economy
and the specifics of value creation in business models enabled by digitalisation. The data factor of the FA within
the CCCTB is described as the collection and exploitation, for commercial purposes, of personal data from online
platforms and service users in one or more Member State. According to this amendment, made by the European
Parliament, the volume of personal data collected, pursuant to the data factor, should be measured at the end of
the tax year in each Member State34. Even though we greatly welcome the endeavour to reflect the specifics of
PBMs by adding the data factor to the FA of the CCCTB, the simplistic composition of the data factor, uniformly
applied to all PBMs, neglects the fact that PBMs are usually involved in different stages of the data value chain and
use different forms of data, is in our opinion inadequate. In this paper we argue that data gradually gains value
throughout the consequential, interlinked stages of the data value chain and that different stages are distinguished
by different value accumulation potentials. Even though the final form of the data in a data value chain, the smart
data, is the most valuable form of data, exclusively limiting the concordium to data exploitation and collection might
be considered to be short-sighted, as it omits the important notion of value. Despite that, we consider the
implementation of a data factor in the FA of the CCCTB as the first critical step in addressing the specificities of
the new value nexus. Finally, besides the above stated contribution to the current academic, public and political
discussion, the contribution of the paper lies in an exhaustive review of literature in the field of value creation,
delivery and capture of PBMs.

Conclusion

Through research into the body of literature3> that explains value creation in PMBs the paper confirmed that digital

2% For instance, a Proposal for a Council Directive that lays down the rules relating to the corporate taxation of a significant digital
presence, a Proposal for a Council Directive on the common system for a digital services tax on revenues resulting from the
provision of certain digital services.

30 Inclusive Framework on Base Erosion and Profit Shifting Project.

31 The core idea of the proposed CCCTB is a single set of rules to calculate the taxable profits of MNCs in the EU. It is further
proposed that the consolidated taxable profits are to be shared between the EU Member States in which the MNC performs its
economic activity, using Formulary Apportionment (FA). According to the CCCTB proposal, each EU Member State will then tax
its share of the profits at its own national tax rate.

32 The proposal for the CCCTB is currently included in the Package for fair and simple taxation and the Action Plan for Business
Taxation for the 21st century, and to the best of our knowledge, has not yet been approved by the Council of the EU.

33 A special legislative procedure under article 289 of the TFEU whereby the European Parliament is asked for its opinion on a
proposed legislative act before it is adopted by the Council of the EU.

34 The definition of the collection and exploitation, for commercial purposes, of personal data in the context of the data factor
shall be determined in accordance with Regulation (EU) 2016/679 of the European Parliament and Council of 27th April 2016
on the protection of natural persons with regard to the processing of personal data and on the free movement of such data and
the repeal of Directive 95/46/EC (General Data Protection Regulation).

35 E.g., Schreiber and Metternich, 2022; Mashalah, Hassini, Gunasekaran and Bhatt, 2022; Ivanov, Dolgui and Sokolov, 2022;
Valka, Strobelb, Winkelmanna, Hunkerc and Tomczyka, 2022; Farajpour, Hassanzadeh, Elahi and Ghazanfari, 2022; Wan,
Yang and Teng; 2022; Faroukhi, Alaoui, Gahi and Amine, 2020; Hagiu and Wright, 2020; Wiren, Mantymaki and Najmul, 2019;
Kaiser, Festl, Pucher, Fellmann and Stocker, 2019; Hadzhieva, 2019; Rahman and Thelen, 2019; Olbert and Spengel, 2019;
Papadopoulos, 2019; Lee and Kim, 2019; UNCTAD, 2019; DeCovny, 2018; Yu and Foster, 2017; Vaughan and Daverio, 2016;
Curry, 2016; Parker and Alstyne, 2014; Yi, Liu, Liu and Jin, 2014; Dijck, 2014; Miller and Mork, 2013; Kasim, Hung and Li, 2012).
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data can undoubtedly be considered as the strategic asset for value creation in PBMs. Applying a data-approach,
the data value chain devised encompasses sequential forms of digital data, such as raw, pre-processed,
processed, patterns and smart data, that gains value through the numerous processes throughout the data value
chain. The paper confirmed, that interlinked processes transform the raw data into the most valuable form of data,
knowledge. Further, it was highlighted that the accumulation potential differs within the sequential stages and that
PBMs are usually involved in different stages of the data value chain and use different forms of digital data. The
paper concluded with a suggestion that digital data, as the key asset of the value of PBMs, should be accounted
for at each stage of the depicted data value chain.

The paper has certain limitations that we must acknowledge, primarily the topic is highly dynamic and has
experienced rapid growth in the available literature. PBMs are a rapidly increasing proportion of the overall total
market capitalization, present across various industry sectors. They take different forms and are usually involved
in various stages of the data value chain. The continuously evolving and increasing heterogeneity of PBMs entails
the risk that they might shift to different business configurations than those outlined in this paper, resulting in a
need to customize the general construct of a data value chain according to the specifics of various subgroups of
PBMs. Secondly, we acknowledge the potential that the list of keywords applied within the search strategy may
not have been sufficiently comprehensive leading to the possibility of undetected relevant literature. The
application of advanced text mining tools3® may result in a dissimilar list of keywords, consequently a distinctly
different set of literature sources. Finally, this paper is a literature review that synthesises and evaluates the cur-
rent literature pertaining to PBMs, thus empirical evidence, mainly in the context of the statistical significance of
digital data as a value creating asset, has been omitted.

To take this research further, the future focus will be on the implications of the described value creation processes
of the PBMs on the international tax framework. The focus, primarily, will be on the previously mentioned method
where the FA replaces separate accounting (SA) and the arm’s length principle. Building on an enhanced
understanding of the value creation processes and the main attributes identified for PBMs, the main objective will
be to identify the implications of the specifics of PBMs for the proposed FA within the CCCTB and in particular the
composition of the data factor.
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