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Abstract

Describing data as "the new oil" has become a commonly used statement to describe
the rising societal and business importance of data. The analogy pinpoints the need
to access the embedded value potential of the exponentially growing data produced
by, for instance, connected devices. Thus, data has become a new type of property -
an invaluable asset which is produced, processed, transferred and stolen. Yet, there
is a clear need for better understanding of how to utilize, protect and take control of
data assets in order to leverage it. A major problem is the lack of a mutually agreed
language or vocabulary in relation to data. This inevitably leads to communicative
difficulties, which in turn results in obstacles regarding management of data.

Through a comparative multiple case study, this paper investigates how data can
be utilized as an intellectual asset. This includes an investigation of four companies
to determine which data assets exist, what mechanisms are being used to control
and protect data, and how data creates value. In addition, the four companies are
divided to represent digital-born companies and industrial companies undergoing
digital transformation. Thus, the study also includes a comparison of the two types
of businesses in relation to the investigated topics.

The findings show that there is a lack of structured ways to manage data within
the companies, and that there is a need to implement a data vocabulary in order
to facilitate data utilization. By identifying which data assets are utilized in the
investigated companies, and thereafter assessing them from the control and value
perspectives, a Data Asset Framework was created. This indicates that the same
type of data assets exist within both digital-born companies and industrial compa-
nies undergoing digital transformation, which implies that it is possible to create a
mutual vocabulary for data across industries. The Data Asset Framework enables
companies to increase their understanding of how data can be collected, transformed
and utilized within the company, as well as how control of data needs to be taken
into consideration. The major differences between the two types of investigated
companies lie in the extent to which data is being utilized and incorporated into the
business model, and how well-developed the control strategies around data are. An
important takeaway from this study is the correlation between value creation and
control, and the significance of ensuring both aspects in order to leverage data as
an intellectual asset. By developing a common data vocabulary and establishing a
mutual understanding of data assets in the business setting, it is possible for com-
panies to access new sustainable competitive advantages, strengthen their market
positions and unlock new value creating opportunities.
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1. Introduction

This chapter will present an introductory background in the research field and the
research problem including research questions. Furthermore, the introduction will
include the purpose of the study, the project scope and delimitations, as well as an
overall outline of the thesis disposition.

1.1 Background

The rapid increase of data-driven business models and innovations is generating a
global realization of the economic value and functional utility of digital information
(Mayer & Ritter, 2018). This confirms the fact that data has become a new type
of property - an invaluable asset which is produced, processed, transferred and
stolen. This creates a need for better data management within businesses, which is
fundamentally based on the following three key background issues:

o The industrial paradigm shift - A change in focus from tangible to intangi-
ble assets, dependent on the shift from an industrial to a post industrialized
economy.

o Data and its strong correlation to business value - Organizations’ abilities to
properly collect, manage, analyze and utilize data is becoming an important
source of competitive advantage and business value.

o The importance of taxzonomy for business value - A shared vocabulary and cat-
egorization for use across organizational functions facilitates communication
and leads to better analysis as well as value creation.

"Data as the new oil" is a statement that has become commonly used to describe
the rising societal and business importance of data (Hartmann et al., 2016). The
analogy aims at pinpointing the need to extract, utilize and commercialize the em-
bedded value potential of the exponentially growing data produced by for example
the internet, social media, cloud computing and mobile devices. Indeed, with the
rapid approach of industry 4.0, more organizations focus on managing and leverag-
ing their intangible assets in addition to utilizing their tangible assets. This way
of thinking could be directly connected to the paradigm shift from an industrial
economy, where production of goods was the key component in transactions, to a
post industrialized economy where development of knowledge and services is be-
coming increasingly significant (Bell, 1976). To achieve this, organizations must
undergo a digital transformation where intangible assets are captured and utilized.
Thus, a firm’s capability to adapt to digitalization is dependent on its access to



1. Introduction

data, as well as related permission and ability to process and analyze it (Ritter &
Lund Pedersen, 2020). Furthermore, a firm’s ability to manage information and
extract knowledge is viewed as an essential competitive advantage, and many or-
ganizations build their core business on their abilities to collect, analyze and draw
insights from data (Cavanillas et al., 2015). Thus, there is a need to extract more
value from data and to incorporate this in a business setting, (Xie et al., 2016).
There is, however, a considerable difference in the various types of industry settings.
In a digital-born company, the ability to extract value from data is the main core
of the business since the data is the main product of the company. In contrast,
industrial companies have had production of physical products as the main focus
for a long period of time. However, digitalization has created a shift in focus to
incorporate data in the industrial way of thinking. Thus, being able to manage and
utilize data is becoming an imperative need for companies in order to secure their
existence and gain competitive advantage. An organization’s ability to strategically
communicate and share data is impacted by the existence of a common vocabulary
of the key business resources (Earley Information Science, 2019). A taxonomy can
help companies to structure and organize knowledge, grouping assets based on mu-
tual characteristics and explaining the relationships between these characteristics
(Nickerson et al., 2012; Cook et al., 1999). This is especially true for intangible
assets, such as data, since these are inherently difficult to define and manage which
leads to difficulties in the value extracting processes.

1.2 Prior Research

A literature review was conducted in order to assess and investigate the literature
in the chosen research field. The review showed that a large number of academic
papers examine different ways of categorizing data resources within businesses. The
literature also investigated the business value connected to categorization and uti-
lization of data. Furthermore, the literature review showed that control mechanisms
related to data assets were explored to a minor extent. Many of the reviewed ar-
ticles emphasized creation of a taxonomy for data from many various perspectives.
In a business setting, a taxonomy can help organize the knowledge in a field, to
facilitate the understanding of relationships between the information and related
concepts (Nickerson et al., 2012). There are many articles discussing the relevance
of creating taxonomies to better understand the information gathered in a business.
However, few of the investigated articles solely focus on how data creates value in
their proposed taxonomies. Hartmann et al. (2016), Hannila et al. (2019) and Rizk
et al. (2018) are researchers who have focused on developing a taxonomy for data
driven businesses to help understand the value of data. However, it was noted that
even these researchers focus on different aspects, where Hartmann et al. (2016)and
Hannila et al. (2019) focus on the structure and source of the data and implies that
this is the value creating aspects. In comparison, Rizk et al. (2018) emphasizes
that it is important to capture the activities and utilization capabilities in relation
to data in the given taxonomy. Cavanillas et al. (2015) discusses how data can be
used to create value for a business and how these activities should be integrated
throughout the big data value chain. Petrusson (2004) discusses various perspective

2
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in how intellectual property can be used to create wealth and value from an intel-
lectual value chain perspective. Furthermore, several structural control mechanisms
are proposed that can be utilized in relation to various intangible assets such as data.
To conclude, the reviewed literature discussed the three concepts data as a resource,
value of data and control of data, but only to a minor extent. This indicates that
there is a clear lack of investigation in this specific field.

The majority of the reviewed literature focuses on fully or near-fully digital compa-
nies or technology start-ups. Few investigate the nature of data assets and related
value creation within other industries, such as industrial companies. Thus, research
related to the differences between digital-born companies (DBCs) and industrial
companies undergoing digital transformation (ICDT) is lacking when it comes to
value creation and control of data assets. The specific dimensions that will be inves-
tigated in this research study include what types of data resources exist, how they
create value and how they are controlled within the two previously mentioned types
of businesses.

1.3 Problem Statement

Big data is growing exponentially and, simultaneously, data is being recognized as an
invaluable asset. However, there is a clear need for better and mutual understanding
in how to utilize, protect and take control of these assets in order to gain and
maintain the sustainable competitive advantage they provide.

In society today, the resource based perspective is changing to a more digitalized
setting. With society becoming more digitalized, data will become increasingly more
important for firms to manage. In turn, as more firms begin to utilize and leverage
upon data, it will become important to create value from data from all perspectives
within a firm (Xie et al., 2016). Many industrial companies in society today have
difficulties in strategically managing data, as well as leveraging and utilizing data
to a large extent. This is due to the fact that they are still industrially oriented and
not focused enough on becoming digitalized.

As data will become more utilized, it will also become more important to find a
common vocabulary to enable communication about data in various industries and
industry applications. Managing data and speaking the same "data language" could
benefit companies by enabling them to leverage and utilize data in the best way pos-
sible (Rizk et al., 2018). This in turn can enable more value creating opportunities
for companies, where using the same language can help companies to understand
the value that data can bring. There is a need to create a common vocabulary, in
order for data to be the new oil and to enable greater value creation in firms (Rizk
et al., 2018).
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1.4 Research Purpose

This thesis will analyze what types of data assets exist, how they create value and
how they can be controlled in a business setting, in order to facilitate communication
about data. The thesis project will be conducted at four companies; two digital-
born companies, referred to as DBCs, and two industrial companies undergoing
digital transformation, referred to as ICDTs. The research will therefore provide
a comparative analysis between the two types of businesses regarding how data
can be leveraged as an intellectual asset. The project will result in the creation of a
framework which describes one way of categorizing data assets, as well as the related
value driving aspects and control mechanisms.

1.5 Research Questions

The research questions will guide the research and are structured with the aim of
fulfilling the research purpose and study, (Bryman & Bell, 2011). The main research
question was formed in order to set the foundation for the research purpose. Four
sub-questions were developed as a basis to answer the main research question.

Main Research Question

How do data assets drive value for digital-born companies versus industrial compa-
nies undergoing digital transformation?

Research Question 1
What data resources do companies have that are important for value creation?

Research question one aims to understand the role of data as a resource in a business
setting and how data resources can be described and utilized. The findings of this
research question will set the foundation for understanding how data can be utilized
in a business setting.

Research Question 2
What control mechanisms can be relevant to use in relation to data assets and why?

Research question two aims to investigate which control mechanisms can be used
to control data assets and what value the control mechanisms can bring in relation
to data. The control mechanisms used for this question will be structural control
mechanisms such as technical control, market power, secrecy, right based property
and contracts based property.
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Research Question 3
How can data assets create value in a business setting?

Research question three aims to investigate how data assets can create value and
which utilization areas that exist for value creation from from data.

Research Question 4

How does the value creation and control mechanisms related to data assets differ
between digital-born companies and industrial companies undergoing digital trans-
formation?

Research question four aims to create understanding of how data assets are managed
differently in digital-born companies or industrial companies, specifically in relation
to how data assets can create value and control in the various companies. This
research questions will be a comparative investigation between the two types of
companies, i.e. DBCs and ICDTs.

1.6 Delimitations and Scope

The study will be limited to the investigation of four companies, two digital-born
companies and two industrial companies undergoing digital transformation. Two of
the companies will be investigated more in-depth, whilst the other two will be used to
provide a broader perspective and minimize biases. All findings will be derived from
the comparative multiple case study of companies as well as a literature analysis.

The project will focus on analyzing R&D data assets, i.e. assets related to the
development of products or services. The analysis will therefore not include data
assets relating to fields such as financial services or marketing data. Due to time
constraints and the complexity of the legal field, this research study will not include
an extensive focus on the management of personal and sensitive data.

The thesis will be underpinned by an intellectual property management logic, where
data assets will be captured and analyzed in the same manner as intellectual assets.
Capturing data assets includes identifying, defining, and analyzing strategic control
mechanisms and value creating opportunities. Petrusson’s (2016) IAM Framework
will be used to incorporate this IP management logic, where the scope will be limited
to the claim process. The researchers will touch upon the positioning and deciding
phase, but this will not be emphasized in this thesis. In regards to this delimitation,
the study will focus on an internal investigation and not thoroughly analyze the
external field.

The investigated legal framework for the project will be limited to the EU jurisdic-
tion due to the General Data Protection Regulation, GDPR, which provides strict
regulations in relation to data privacy and integrity. Thus, companies operating in
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the EU, such as the participating companies in this study, must adhere to these
laws.

1.7 Thesis Outline

The disposition of the research paper is set to include seven main chapters, as well
as references and appendices in the following presented order.

The first chapter consists of the Introduction, which includes the background and
introduction to the research study, prior research, problem statement, research pur-
pose, research questions, and delimitations and scope.

The second chapter describes the Theoretical Framework, which includes the four
main fields of theory utilized in the research study.

The third chapter describes the Methodology, which includes an epistemological &
ontological analysis, research strategy, research method and an assessment of the
research quality.

The fourth chapter presents the Empirical Results, which includes the main empirical
findings from the comparative multiple case study, in relation to the four research
questions.

The fifth chapter consists of the Analysis, which includes an analysis and synthesis
of the empirical findings in relation to the theoretical framework.

The sixth chapter consists of the Conclusion, which summarizes the research study
and main research findings.

The seventh and final chapter presents the Discussion, which includes a discussion
regarding contribution of research, research limitations as well as suggestions for
future research.



2. Theoretical Framework

This chapter will include and describe key theoretical concepts that will be used in
the analysis of the research study.

2.1 The Value of Data

This section will include theory in relation to what data is and how it can be used,
and how data can drive value for a business. The theory will be used to analyze
how R&D data assets are used in businesses and will be applied and utilized in the
comparative analysis of how data is used in DBCs and ICDTs. This theory will lay
the foundation of data as a concept and how it can be utilized in a business setting
as a source to gain competitive advantage.

2.1.1 Data as a Concept

Our societies are moving into a new era where products and services will become
more digitized and the volume of data will grow exponentially (Cavanillas et al.,
2015). Data is collected and gathered from various companies products and services,
such as connected devices, sensors, internet utilization and mobile device integration.
As more products and services become digitalized, larger amounts of data is collected
which increasingly leads to an exponential growth of the volume of data, (Hartmann
et al., 2016; Cavanillas et al., 2015). This prominent growth and volume of data is
more commonly referred to the terminology Big Data (Liang et al., 2018; Cavanillas
et al., 2015; Hartmann et al., 2016; Kaynak & Yin, 2015). Big Data can be described
in many ways, where the current most common explanation is through the three V’s;
Volume, Variety and Velocity (Liang et al., 2018). The Volume characteristic relates
to the size of the data, which can range in many various sizes such as terabytes,
zettabytes or petabytes. Velocity relates to the speed of the data stream and how
fast the data is streamed, collected and generated. Variety relates to broadness of
the different formats and array that the data can take. An example of variety is
the different devices, applications and interfaces that data can be retrieved from.
Some researchers define big data as the four or five V’s, where Veracity and Value
is added as two additional characteristics, (Hartmann et al., 2016; Kaynak & Yin,
2015; Cavanillas et al., 2015), see Figure 2.1 for full illustration of the 5V model.
Veracity refers to quality of the data both in terms of documentation and the origin
of the data. Value refers to the data’s ability to transform into business value.
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Variety
Range of data
types

Volume Velocity

Amount of data Speed of data

Big Data

Value
Value creation
abilities of data
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Quality of data

Figure 2.1: Illustration of the definition of Big Data based on Hartmann et al.
(2016), Kaynak & Yin (2015) and Cavanillas et al. (2015)

Big Data is estimated to be one of the main drivers in the fourth industrial rev-
olution, which evolves around creating smart cities and factories to produce more
intelligent products and services (Kaynak & Yin, 2015). In general, data can be uti-
lized in many various ways and can unlock and create value in many different areas.
Examples of such is product and market development, predictions in market demand,
efficiency in operations and production of products, more efficient decision making
and creation of better customer experience through personalized experiences. Many
researchers discuss both the potential of big data as well as the challenges that it
implies, where the utilization of data differs from different industry sectors (Kaynak
& Yin, 2015). It is predicted that industries within computer, electronic products
and information management will gain a substantial value and utilization of big
data.

According to a report developed by the Organization for Economic Co-operation
and Development (2014), healthcare, public administration and educational indus-
try sectors are some of the industries where implementation of data analytics can
have the highest impact. These industries withhold a large portion of occupations
that perform manual and not computerized tasks. The industries are collecting a
large amount of data and conducting manual analysis and statistical observations,
in which data analysis can be helpful to enable higher efficiency. In the manufac-
turing industries, it has become increasingly more attractive to utilize sensors in
the production facilities when developing products to enable Machine-to-Machine
communication to optimize the product production. Furthermore, OECD (2014)
describes that sensor data can monitor and analyze products efficient and also op-
timize the operations at a large level, where sensor data can also help to optimize
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after sales market by enabling predictive maintenance services.

In this research study, the research will be limited to focus on R&D data which will
be referred to as all types of data related to the development of a company’s products
and services. Big data is becoming more incorporated in companies’ innovative
processes, where companies strive towards utilizing more solutions that are highly
dependent on big data, such as including solutions that are either algorithm or
software based, connected or [oT (Internet of Things) integrated.

2.1.2 The Definition of Data

Data is a rather vague and difficult term to define and describe (Liew, 2007). It
is also correlated and used interchangeably with the term information. Otto &
Aier (2013) describe this as a current lack of a clear and accepted understanding of
data and information as terminologies. In a knowledge economy that is simultane-
ously transforming into a digital economy, key fundamental concepts are knowledge,
information and data (Liew, 2007). Many researchers have tried to define the rela-
tionship between data, information and knowledge and how they interact and can
be used in relation to different contexts. Ackoff (1989) is one of the researchers who
has defined the relationship between data, information and knowledge as a hierar-
chy of wisdom, where wisdom is at the top of the pyramid whilst understanding,
knowledge, information and data descend in that order, see Figure 2.2.

Wisdom

Understanding

Knowledge

Information

Figure 2.2: [llustration of Ackoff’s (1989) hierarchy of wisdom

Ackoff (1989) describes data as "symbols that represent properties of objects, event
and their environment’. Data is explained as a product of observation, where ob-
serving is described as a way to form a sense and draw conclusions from data. Infor-
mation is described as "descriptions and answers to questions that begin with words
such as who, what, where, when and how many', and that is collected and inferred
from data. The large difference between data and information is that data does not
enable large value if not processed and developed into relevant forms. According to
Ackoff (1989), there is a functional difference between data and information, where
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data is commonly reduced when transformed into relevant information. Further-
more, Ackoff (1989) describes knowledge as know-how that enables information to
be transformed into certain instructions. Knowledge is also described as a way to
control a system and to make it more efficient. There are two ways to obtain knowl-
edge, either by transferring knowledge as instructions from one person to another
or by obtaining the knowledge from experience. Understanding is described as the
facilitator and accelerator of learning and adaptation, where knowledge is the base
as to why and how a system exists and functions.

Wisdom is described as an evaluation of the understanding and is the top step of the
hierarchy. Ackoff (1989) describes the relation between wisdom, understanding and
knowledge by explaining that knowledge and understanding can enable intelligence
which can enable abilities to increase efficiency, and that wisdom through this can
enable abilities to be effective. Efficiency is based on a logical principal which can
be applied by being programmed into an automatic system based on principles that
are general and not personal, in comparison to judgment. A distinction between
effectiveness and efficiency can be identified, where Ackoff (1989) differentiates wis-
dom from understanding, knowledge and information. Wisdom adds value to the
context, which requires human judgment in order to be valuable (Ackoff, 1989).

Liew (2007) describes the relationship between data, information and knowledge as
key building blocks in intellectual capital management and in knowledge economies.
Data is defined as captured and stored recordings from symbol or signal readings.
Information is described as a type of message that contains a meaning or input that
can be used to form a basis for decision making processes. Knowledge is described
in three terms as the know-what, which relates to cognitive or recognitive abilities,
know-how, relating to the capacity to act, and the know-why, which relates to under-
standing the knowledge that is contained or resides in the mind. The relationship
between the three can be described as seen in Figure 2.3, where data relates to
information through its ability to become processed, analyzed and converted into
information. When data is contextualized, i.e. put in a meaningful context as infor-
mation, the data is captured and stored. Similarly the relation between information
and knowledge relates to information that has been understood and internalized by
a human intellect, which enables the information to be turned into knowledge. This
knowledge can thereafter be externalized, either through an illustration or verbally,
and can also be described as information.

10
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Internalized
Processed Knowledge
& Analyzed
Information Externalized

Captured
& Stored

Figure 2.3: [llustration of the definition of data according to Liew (2007)

To summarize, both Liew (2007) and Ackoff (1989) explain the three perspectives in
relation to each other, and both agree that data is the first step or building block that
must be accessed or retrieved in order to enable value creation from it. Thus, data
can be evaluated, processed and used in order to gain more thorough information,
understanding and knowledge which facilitates decision-making within a business.
This theory will be relevant to use in the research since data is a difficult term to
comprehend and there is a need to understand the term in a more contextualized
way. It will also be important to understand how data, information and knowledge
are integrated when analyzing data assets, since not all types of data can create
value from only being data.

2.1.3 Data Monetization

There are many articles that explain how to create value from data in a business
setting. This research study will focus on theories and models based on Baecker et
al. (2020). The research provided by Baecker et al. (2020) proposes twelve generic
strategies for creating value from and monetizing upon data within a firm. The
research assumes value to be real and quantifiable, and can be represented as both
monetary value and other economic benefits. Baecker et al. (2020) describes this
difference by explaining that data can be monetized by either improving or creating
processes and products that rely on data more efficiently. This value can thereafter
become "real" value through quantifiable, consecutive effects or returns by repeated
and increased purchases, reduced costs and/or higher market share. The following
section below will describe the twelve strategies for how to create value from data
based on Baecker et al. (2020) .

Description of the Data Monetization Strategies
Asset Sales
Asset Sales involves selling data as an asset through three various strategies to

third parties. The first one includes direct sales of data to customers to give them
complete control of the data. The second is to give paying customers access to data,

11
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in order for the company to keep more control of the data. The third is to utilize
a DaaS-model (data-as-a-service), sell data to customers based on the customers’
preferences. These utilization strategies can create economic value such as additional
sales or provisions of data, creating new revenue streams and extending the customer
base.

Business Process Improvement

Business Process Improvements involves creating value from data by improving and
optimizing the existing business processes. This monetization area has many various
strategies that includes how to create value from data. An example of how com-
panies can utilize their data to create improved business processes is to optimize
the current processes, to monitor process performances and to create and improve
the transparency in the processes. Other mentioned strategies for the data is to use
data as a basis for decision making or to improve safety measures in the business
processes. This can create economic value such as reduced costs, increased sales, in-
creased productivity, identification of inconsistencies and fraud, and better support
for decision making.

Product or Service Innovation

Product or Service Innovation involves creating value from data by developing new
products and services. This strategy utilizes data by either retrieving insights from
the data and incorporating these into new products or services, or feeding data
into products or services to enable extension of the services or new features. This
can create economic value such as new revenue streams or new company business
segments.

Product or Service Optimization

Product or Service Optimization includes utilizing data as a basis to create value
by optimizing or improving the existing products and services in a firm. An ex-
ample of this is the constant data collection streams from consumers utilizing the
company’s existing products and services, which enables continuous improvements
and optimizations. This can create economic value such as improving the customer
experience, improving brand reputation or direct increased sales.

Sales of Data Insights

Sales of Data Insights involves utilizing data as a basis to create value by sales of
information or knowledge that is derived from data. This can include both analytical
observations, graphical representations or visualizations of the data, which enable
better understanding of the insights. This can create economic value such as new
revenue streams and new business divisions.

12
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Conteztualization

Contextualization includes to create value from data by creating additional value
to the customer or to the business itself. Examples of context-related data can be
social media data, locations domains and IP-addresses, which can all be used to
create value in various ways. An example of contextualization is how companies
can recommend certain products and services that are frequently bought together,
in order for them to optimize and increase sales. Contextualization does not neces-
sarily utilize data from individuals, but can be applied in a larger context such as
specific locations, regions or purchase groups. This can create economic value such
as increased sales and price optimization.

Individualization

Individualization involves utilizing data as a basis to generate additional value based
on the company value proposition. The strategy creates value for specific consumers
or companies on an individual level, by using data to link offers to customer profiles.
A company can then, for example, develop customized or personalized recommenda-
tions for a specific individual or business, in order to create a better experience of the
products or services. This can create economic value such as improved customer ex-
perience or increased sales, due to the personalized or customized recommendations
or features.

Strengthening and Building Customer Relationships

This strategy includes utilizing data to strengthen and build sustainable customer
relationships. This is based on utilization of data regarding customer needs and
behaviors. An example is if companies can predict when their products or services
will need maintenance, and thus can predict a customer need that makes the cus-
tomer willing to pay for additional services. This can create economic value such as
retaining customers, enhanced customer loyalty and customer satisfaction, increased
recurring revenue and increased trust from the customers.

Strategically Opening Data

Strategically Opening Data involves to utilize and open data to other businesses
or third parties, to enable more value co-creation or more company visibility. This
strategy can be used to leverage data internally across the company to make it more
accessible in various parts of the business, as well as in the various parts of the
company value chain. However, the strategy can also be used externally where third
parties can access internal company data by creating data ecosystems and networks.
This can create economic value such as creation of new partnerships, increased com-
pany visibility, partnership value co-creation, leverage of business partner capabili-
ties and abilities to share costs between partners.
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Data Enrichment

Data Enrichment refers to the companies’ abilities to aggregate internally or exter-
nally generated data, by transforming or cleaning the data and thereby enabling
economic value. An example of this is to consolidate the data landscape at a com-
pany in order to make internal data more available within all company divisions.
This is particularly valuable for larger companies that might struggle with data-
sharing across the company. This can create economic value such as improved
internal company value creation, larger availability of data across the company and
increased data quality.

Data Bartering

Data Bartering includes to utilize data by exchanging company data in return for
other valuable assets such as services, data or other tools. This can create economic
value such as new data insights, tools or services that is exchanged in the process.

Data Privacy and Control Guarantee

This strategy includes utilizing data that is gathered from customer interactions,
that can be monetized upon, but simultaneously guaranteeing that the customer is
in full control of their own data. By guaranteeing this type of control and privacy
to the customer, this data can provide increased market shares, increased customer
loyalty, and improved brand reputation.

Adapted Version of the Data Monetization Strategies
For the purpose of this study, an adapted version of the above mentioned utilization

strategies has been developed, where the twelve categories were converted into five
main categories, see Figure 2.4.

Product & . Maintaining
Internal Process Sales of Data . Sharing or X
Optimization Assets Service Exchange of Data Sustainable
p Development Relationships
[ o i T i T ol b T i T o i
+ = Contextualization - ! v :
v » Individualization - + 1+ » Data Privacy and
« Data Enrichment | | ' ! «Product or e ) .+ Control .
* Business oo -Aslset Sfale . Service c T g?ti Barte”rlng . . Guarantee
Process - Sa_es;] of Data ' Optimization o ra eg'C% yt '« Strengthen and
Improvement Insights « Product or pening Data Build Customer
Service - + +  Relationships
Innovation : -
N e e e e e - e a - L 1 JI' L 5 4

Figure 2.4: Adapted version of the data monetization model provided by Baecker
et. al (2016)

14



2.2. Sustainable Competitive Advantage

2.2 Sustainable Competitive Advantage

This section will describe the concept of sustainable competitive advantage which
will be used as an essential piece of theory in this research. Sustainable competitive
advantage as a business concept can be defined in various ways and is a research
field that has become increasingly explored within strategic management (Barney,
1991; Huang et al., 2015). A sustained competitive advantage can be addressed
through two major perspectives; the internally analyzed perspective of resources
and capabilities, referred to as Resource Based View (RBV), and the externally
analyzed perspective of market positions, called Industrial Organizational theory
(I0) (Huang et al., 2015; Powell, 2001).

2.2.1 The Internal and External Perspective of Sustainable
Competitive Advantage

There are many different ways to describe what competitive advantage is and how
organizations can ensure that the competitive advantage is sustained in relation to
competitors. The two main perspectives, RBV and IO theory, reconciles that com-
petitive advantage is a firm’s ability to establish a superior profit in comparison to
its competitors, where the main difference is how the profit is created and achieved
(Huang et al., 2015). The IO theory describes that superior profit is achieved by
the firm having a stronger market position in comparison to the industry com-
petitors, and that this could be created through, for example, economies of scale.
Recent researchers however, tend to focus on explaining the external analysis of a
firm’s performance with Michael Porter’s five force model, which is a theory that
has originated from the IO theories (Barney, 1991). The RBV theories propose
that sustainable competitive advantage can be achieved through a firm’s abilities
to preserve resources and capabilities with distinctive characteristics (Barney, 1991;
Grant, 1996).

Barney (1991) explains that there are two fundamental assumptions that are used
to differentiate these two perspectives, where the theories related to IO perspective
assumes that the firms’ resources are homogeneous. This indicates that firms utilize
and control the same resources in the same strategic way in order to pursue the
same business strategy. These theories also assume that the resources and business
strategies in a firm are mobile across the industry. In comparison to RBV, the re-
sources are assumed to be heterogeneous and immobile across industries (Barney,
1991; Huang et al., 2015). The research related to which resources that are used
to create a sustainable competitive advantage is described to either be focused on
a firm’s ability to isolate opportunities and threats, describing the strengths and
weaknesses in a firm or to analyze how these four perspectives can be used and
matched together to choose and develop business strategies (Barney, 1991). With
this reasoning in mind, Barney (1991) proposes a framework that describes that sus-
tainable competitive advantage can be achieved by implementing business strategies
that exploit the internal strengths by acting and responding to the market trends
and opportunities, while simultaneously counteracting external threats and trying to
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avoid internal weaknesses. This framework, see Figure 2.5, illustrates a firm’s ability
to utilize both their internal and external resources in order to create a sustainable
competitive advantage.

Internal Analysis External Analysis

Strengths Opportunities
A

}

Weaknesses Threats
!

Industrial
Resou\;.ce Based Organizational
1ew Theory

Figure 2.5: Illustration of the framework created by Barney (1991)

This research study will apply theory in relation to RBV as a starting point, since
the study will be underpinned by the IAM framework and a comparative, internal
study. RBV is assessed as a suitable theory to use since it focuses on analyzing the
internal resources within a firm, which also regards and corresponds to the stated
research delimitations. Consequently, 10 theories will not be included to a large
extent, since the research is mostly based on an internal analysis of how data can
be used as an asset within a firm.

2.2.2 Resource Based View and Knowledge Based View

This section will in short describe Resource Based View (RBV), but also include
the concept of the Knowledge Based View (KBV), which according to Grant (1996)
could be perceived as a development and extension of RBV. The KBV is assessed to
be an essential theory to utilize in this research, since utilizing data as an intellectual
asset could be defined and explained as knowledge and information in the firm.

The RBV can be described as directly related to a firm’s abilities to achieve a sus-
tainable competitive advantage by the means and strengths of protecting rare and
valuable resources, as well as isolating these mechanisms in order to minimize the
risk of imitation by competitors (Wang et al., 2009). There are many ways to define
a firm’s resources in accordance with RBV. Wang et. al (2009) describe the RBV
as a cluster of heterogeneous resources that include operational processes, products,
tangible and intangible assets. Barney (1991, p.101) on the other hand, defines the
RBV resources as "the firm’s ability to control and enable the resources to develop
and implement business strategies that improves the firms efficiency and effective-
ness by utilizing resources such as assets, capabilities, organizational processes, firm
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"

attributes, information, knowledge etc...”. An essential consideration to have in
mind regarding RBV is that not all resources have the capabilities and potential
to enable sustainable competitive advantage (Barney, 1991). The RBV perspective
describes that sustainable competitive advantage is achieved when superior per-
formance is based on the resources being Valuable, Rare, Imperfectly imitable and
Non-substitutable (Barney, 1991; Huang et al., 2015). Thus, the resource needs to
be 1) Valuable, by enabling exploitation and creation of opportunities and/or neu-
tralization of threats from a competitive environment, 2) Rare, both in terms of
the current resources and the potential competition, 3) Imperfectly imitable, i.e. no
competitor should be able to imitate the resource and 4) Non-substitutable, meaning
there cannot be any equivalent substitute that is valuable nor rare nor imperfectly
imitable, (Barney, 1991, p.105-106). However, if the resource is "only" valuable or
rare, the resources cannot be a source of sustainable competitive advantage, only
competitive advantage. According to Barney (1991), sustainable competitive ad-
vantage can be obtained by achieving all four key attributes of a resource, where
the competitors need to find it difficult to create substitutes and/or imitate the
resources. If the firm is not able to fulfill all four key attributes, this is defined as
temporary competitive advantage (Huang et al., 2015; Barney, 1991).

The Knowledge Based View (KBV) can be described as a paradigm shift from an
industrial economy to a post industrialized economy, where there has been a change
in focus from production of goods into a larger focus in the development of knowledge
and services (Bell, 1976). Industries thereby change the focus to not only being
resource oriented, but becoming more knowledge oriented. Spender (1996) describes
the theory behind KBV as a firm’s ability to think beyond resources and production-
functions, to enable more insights and experiences from different perspectives. Grant
(1996) explains that knowledge is the core of a firm’s resources which essentially leads
to the KBV reasoning, where knowledge is viewed as the most strategic resource in
the firm. Furthermore, Grant (1996) explains that since knowledge has a specific
set of characteristics, it can only be fully owned by the person who possesses the
knowledge and not by the organization, and that knowledge can primarily be utilized
by the person possessing the knowledge. By utilizing the KBV, this amplifies the
importance of utilizing the human resources in the firm in order to gain sustainable
competitive advantage, and also highlights the role of utilizing data as knowledge
and as the core of the firm to integrate and coordinate around.

2.2.3 Utilizing Data to Gain Competitive Advantage

In this study, data is considered an intangible resource utilized in the knowledge
economy. As society is becoming more digitalized, more organizations are focusing
on resources that are intangible or intellectual by themselves. With this change in
focus, it is assumed that utilizing knowledge and information in the form of data
will become more important for a firm to gain competitive advantage on the market.
This will also create a need in understanding how to manage and utilize data as an
intellectual asset within an organization.
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There are many researchers who state the importance of utilizing data as an asset
and who predict that firms will increasingly become more dependent on the collection
of data in order to develop new products and services, as well as to gain insights
about the customers (Hannila et al., 2019; Liang et al., 2018; Cavanillas et al., 2015).
Liang et al. (2018) states that utilizing data as an asset within a firm is considered to
be one of the main keys to unlock the ongoing digitalization, and is the new strategy
to become more productive. Cavanillas et al. (2015) states that big data will be one
of the main assets in the future, where a main driver is to utilize data in a firm and
to collect and generate data from customers. This data can thereafter be turned into
insights through analysis and application of human knowledge and intellect, and be
incorporated into the development of the firms’ products and services. This type
of data gathering can in turn lead to new insights and data collection that other
competitors cannot access. This confirms that large volumes of data collection can
be used as a new driver to gain competitive advantage. By utilizing data in this
way, the volumes of data will increase which, in turn, will lead to data being used as
a valuable resource. This enables magnetization of data in digital businesses, and in
turn creates a source of competitive advantage, (Baecker et al., 2020). In relation to
the above mentioned concepts, i.e. sustainable competitive advantage as described
by Barney (1991), one could describe this utilization and collection of data as both
rare, valuable, imperfectly imitable and non-substitutable if the data is managed,
protected and controlled correctly.

2.3 Intellectual Asset Management

This section will describe the concept of intellectual asset management (IAM) which
will be used as an important piece of theory in this research. In order to understand
and identify how to protect, manage and create value from data as an intellectual
asset, it will be important to understand and identify the core resources that derive
and create value in a firm. The theory behind IAM is based on utilizing knowledge
as the basis of the organization or a project, as well as the need to capture this
knowledge in order to utilize it as various intellectual assets (Petrusson, 2016).

2.3.1 Intellectual Capital and Intellectual Property in rela-
tion to Intellectual Assets

The theory behind intellectual assets is linked to theory regarding management of
intellectual capital and intellectual property (Sullivan, 1999). Intellectual capital is
defined as intangible assets being the value creating drivers and the core resources
in a firm. An intangible asset can be defined as knowledge, information or resources
that are abstract and difficult to map (Petrusson, 2016). Sullivan (1999) describes
intellectual capital as human capital and intellectual assets as the two main ele-
ments in a firm, see Figure 2.6. Furthermore, intellectual property is defined as a
part of IAM and is utilized to legally protect intellectual assets. The intellectual
property rights include legal protection such as patent right, trademark, trade se-
cret, design right and copyright. However, in relation to this research study, not all
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intellectual property rights are feasible control mechanisms that can protect data.
This will be further discussed in Chapter 2.4 Control of Data. Intellectual property
can help create strategies for how identified assets can be controlled. However, by
also identifying and evaluating the fundamental assets, [AM enables possibilities to
understand intangible resources that are used to form a basis to drive value in a
firm. This method is particularly beneficial to use in a firm where knowledge is a
core resource which, in relation to this research, is very applicable since the research
is focused on understanding how data can create value in DBCs and ICDTs.

Intellectual Capital

Intellectual Asset

Human Capital . Intellectual
. Property

Figure 2.6: [llustration of Sullivan’s (1999) description of intellectual capital

2.3.2 The Intellectual Asset Management Framework

Intellectual Asset Management is based on theory where knowledge based firms
can be broken down into distinctive intangible or intellectual resources (Petrusson,
2016). By dividing and breaking down the resources, this provides a foundation to
enable the firm to find strategies to capture, manage, protect and leverage the core
resource base of the organization or project. This method provides means to capture
and convert core resources into intellectual assets. Petrusson (2016) developed an
IAM Framework that provides supporting methods and tools to evaluate an organi-
zations ability to capture, create value, leverage, utilize knowledge and technology
assets, through both internal and external processes. Originally, the model was de-
veloped for academic purposes and focused on supporting and creating utilization
possibilities from research results. Although the framework can be applied in any
industry type, it enables most value for a knowledge based firm where the core re-
sources are intangible resources. In this research study, all firms that are analyzed
in the comparative multiple case study are defined as knowledge based firms to a
certain degree, where data can be found and utilized as an intellectual asset.

Petrusson’s (2016) IAM framework consists of four main building blocks; claim, po-
sition, decide and organize, see Figure 2.7. All areas enable features and supporting
tools that can be used throughout the intellectual asset management process. The
claiming step, also known as the capturing step, represents the tools to identify, an-
alyze and capture intellectual assets within a firm. The positioning step represents
tools to position and analyze the external environment such as analyzing what com-
petitors do in relation to the intellectual asset portfolio. The deciding process, also
known as the leveraging step, includes tools that help support and decide various
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utilization capabilities and opportunities for the identified intellectual assets. The
final step, organize, helps organize the firm in a way which enables management of
the identified intellectual assets.

Claim Decide

Position Organize

Figure 2.7: Illustration of the building blocks of the Intellectual Asset Manage-
ment Framework by Petrusson (2015)

In this research study, the claim processes will be used to capture data resources
and convert these into data assets through the material gathered in the comparative
multiple case study. The study will also incorporate some aspects of the position
and decide steps to enable evaluation of the data assets from a business value and
utilization perspective. These two steps will, however, be conducted to a minimum
extent due to the scope and delimitations of the research study. The decide and
position perspectives will be conducted through an evaluation and analysis of the
identified data assets to find the best opportunities of leverage, control and cre-
ation of business value from the identified data assets. To be able to utilize the
IAM Framework theory in this research, the method and process of capture will be
described more thoroughly.

2.3.3 Claiming Intellectual Assets

The claiming processes is explained as a method and tool to identity and cap-
ture knowledge assets, in order to understand the value of the asset or resource
(Petrusson, 2016). The typical and fundamental knowledge assets for research
projects can be divided into different categories, see Table 2.1.
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Table 2.1: Examples of knowledge asset categorizations, according to Petrusson

(2016)
Knowledge Assets |Description
Data Unstructured information e.g. measurements, raw data, survey data.
Structured and searchable data e.g. spreadsheets, electronic database, tables,
Database matrices etc.
Conclusion and analysis from empirical data collection and
Observation data analysis e.g. correlations, market trends, optimizations,
insights.
Theoretical Models that desctibe phenomena, relations and causes e.g.
Framework theories, frameworks, schemes

Technical Solution

Creative solution to a scientific problem e.g. methods, processes, systems,
devices, inventions, technology.

Practical guidelines that are provided for certain activities e.g.

Instruction recipes, algorithms, manuals, scripts
A static or dynamic illustration that goes beyond a simple
Visualization drawing e.g. prototypes, diagrams, graphs, simulations
A computational function or feature with an implemented and organized set
of data that can preform certain tasks autonomously e.g. applications, systems,
Software platforms, programs.
A structured and coordinated case study with empirically shown account or
Narrative narrative e.g, literature, interviews, original source studies
Creation A creative and artistic work e.g. painting, music, drama, artwork.

The claiming process can be described as an internal analysis of the key resources
in a company, where it is important to analyze and address relevant stakeholders
involved in the company and identify the rightful owner of the intellectual property
rights. In this stage, one should ask themselves "which research results do we have
that can be utilized?". Petrusson (2016) describes that there are five central steps
that should be utilized in order to fulfill the claim process. These are the following:
(1) identification of knowledge assets, (2) defining the technical solution, (3) claiming
benefits, (4) claiming control position and (5) creation of an asset list, see Figure
2.8 for full illustration.

Identification of
research results

Claiming the Claiming the Claiming the
research value utility control

Creating an
asset list

Figure 2.8: [llustration of the claiming process in the IAM Framework, according
to Petrusson (2016)

The first process of identifying the knowledge assets, involves analysis and evaluation
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of what assets can create value and what potential this can create (Petrusson, 2016).
In order to do this, it is recommended to use the categorization of knowledge assets
stated in Table 2.1. After categorizing all identified knowledge assets, the next step
is to define the technical solutions and describe what technical value the assets can
contribute and result in. It is important that the description of the technical solution
is clear and comprehensible, in order for the knowledge asset to managed and enable
value creation for the firm. It is also beneficial to have a clear description of the
asset for future collaborations, since this enables easier communication regarding the
assets. The next step is to claim the benefits of the assets which includes describing
the knowledge assets and research results from a utilization perspective. This step is
done in order to understand what benefits and opportunities the asset can offer the
firm. In addition, this step also includes analysis of which stakeholders are needed
to utilize the asset. Stakeholders in this sense can be, for instance, customers or
suppliers. The next step in the claiming process is to claim the control position. This
includes analysis and evaluation of the control position of the claimed asset through
different perspectives such as intellectual property rights, confidentiality, technical,
relational and individual dependency. The final step is to create an asset list that
summarizes and gathers all information from the steps in the process and enables the
knowledge assets to be disclosed in an intellectual asset list format. The intellectual
asset list is a useful tool to enable tagging of the different knowledge assets and
linking them to IPR’s, background knowledge and utilization aspects. The tagging
can also include linking the assets in relation to certain people, stakeholders or
organizations. The identified intellectual assets can thereafter also be tagged into
different IPR’s in order to ensure legal protection and property claims.

2.3.4 Claiming Data as an Intellectual Asset

As mentioned above, the IAM framework can be applied and adapted to different
industry segments depending on the context and the value logic. Since the research
topic will be focused on a commercialization setting, it will be beneficial to analyze
the framework from this perspective. Hermansson (2020) presents how the tool can
be applied and adapted into a commercial business setting. This adaptation includes
four new main processes as follows: (1) resources, (2) positioning on the market,
(3) leverage and (4) organizing the venture. The different steps are similar to the
academic setting, but are applied and constructed to better form and capture assets
and resources in a venture and/or commercialization setting. Through this kind of
thinking, the framework can result in an overall set of technology assets related to
data in commercial I'T projects, see Figure 2.9. It is, however, important to note
that this type of categorization is not exhaustive, but rather enables a reference of
how the framework and categories can change in relation to different organizational
contexts.
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Data Technology Assets
Raw Data
Databases of Data

Algorithm Data Analysis
Software Invention
Technical Solution

Software System

Algorithm User Interface

Graphical User Interface

Figure 2.9: General data technology asset categorization, according to Hermans-
son (2020)

2.4 Control of Data

Intellectual assets are, due to their intangible form, inherently difficult to control.
Nonetheless, as discussed above, it is necessary to claim control of the firm’s value-
driving assets in order to secure the competitive advantage that they provide. In
order to do so, it is important to understand the construction of innovations. Accord-
ing to Petrusson (2004), an innovation consists of a number of different intellectual
building blocks which interact with each other. The first step in evaluating the port-
folio of building blocks for a certain innovation is to analyze the explicit property
claims. Most innovations are based on various property claims which, as mentioned,
can be viewed as structural building blocks that enable structural control, i.e. vari-
ous control mechanisms. As seen in Figure 2.10, right based property claims, such
as IPRs, often interact with other means of control to create a strong structural
control position. Furthermore, there is another aspect which needs to be taken into
account. With commodities rapidly changing from physical to virtual items, as dis-
cussed previously, essential assets become easier to distribute, manipulate and copy
(Liang et al., 2018). Hence, data protection emerges as a critical way of securing
data ownership and value of data. It is therefore even more important to exam-
ine all possible property claims which can enable control. The presented control
mechanisms in Figure 2.10 will be further discussed and applied to data specifically
below.
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Figure 2.10: Adapted version of structural control mechanisms from Petrusson
(2004)

2.4.1 Right Based Property

Petrusson and Heiden (2009) define assets as valuable objects and property as objects
for commercial transactions. Thus, for an asset to be considered as property, it must
be trusted as an object of commercial transaction. This is only possible if there is
a system of well-established ownership rights supported by a judicial system which
can validate the rights. In addition, these systems must be used and accepted by
market actors as well as the general society. Commercial transactions can occur
even in the absence of well-established ownership rights, however, they will lack
the trust required by the financial markets to consider the property as capital.
Similarly, De Soto (2003) states that if assets are not recognized as property by the
political and financial institutions, they cannot effectively be used as capital. This
shows the importance of right based property claims for capturing and utilizing
assets such as innovations, but it also shows the dependency on well-defined and
accepted societal systems. Nonetheless, a property right grants the holder exclusive
authority to decide how the resource and its services should be used (Alchian, 2021).
In addition, the holder is granted the right to delegate, rent or sell any portion of
the property right. Thus, it is easy to recognize this as an important mechanism
of control. However, the IPR in itself, the patent for instance, is only one part of
right based property (Petrusson, 2004). This building block also includes the subject
matter in itself, e.g. the innovation or accomplished work, and the IPR license, as
illustrated in Figure 2.10. For the purpose of this paper, and due to its scope and
delimitations, the selected right based property that will be investigated in relation
to data are presented in Table 2.2 below.
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Table 2.2: Overview of relevant IPRs, adapted from Petrusson (2004) and
Petrusson (2015)

Subject Matter IPR
Novel Technical Invention Patent
Artistic, Literary or Scientific Work Copyright
Database Content Sui Generis Rights
Documented or Undocumented
Information Trade Secret Management

Patent Right

The requirements set out by the European Commission (European Patent Office,
2021a) for receiving patent protection are as follows:

o the invention must have technical character;

o the invention must be novel, i.e. must not have be known before the application
has been filed;

o the invention must involve an inventive step, i.e. it must differ significantly
from previously known inventions and must not be obvious to a person skilled
in the relevant technical field;

o the invention must have industrial applicability, i.e. it must be possible to
produce or utilize the invention in any kind of industry.

A patent gives the holder the right to prevent others from producing, using or sell-
ing the invention without the patent holder’s permission (European Union, 2021c).
However, patents also imply disclosure of the invention subject to the application.
Thus, it is important to consider and weigh the benefits of protection against the
risks of disclosure. Patent protection can also be granted for processes, even in
cases where the sequences of steps in the process are performed by a computer
using software (European Patent Office, 2021b). This is referred to as a computer-
implemented invention and the patent may comprise claims to the following, as
stated by the European Patent Office (2021b), "...computers, computer networks
or other programmable apparatus, whereby at least one feature is realized by means
of a computer program." However, although the use, storage or application of data
might be eligible for patent protection, the underlying data is not (Determann,
2018). Therefore, in relation to protecting the rights to data explicitly, patent law
is not considered an effective legal framework.

Copyright

Copyright law was originally developed as a means to prevent others from producing
copies of and extracting financial value from a specific material artifact (Petrusson,
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2004). As such, copyright can be viewed as a tool that enables transactions of and
financial value extraction from artistic work. In order to be granted copyright, the
artistic, literary or scientific work must meet the requirement of originality, meaning
that the creation must have a certain degree of originality (PRV - Swedish Intellec-
tual Property Office, 2021; European Union, 2021a). Copyright relates to data in
two primary ways. Firstly, the source code of a computer program is protected by
copyright in the form it was written, thus either preventing unauthorized copying
of the code or ensuring availability and distribution of it. Secondly, the structure
of a database is protected under the copyright legislation (European Union, 2021b).
However, according to Ritter & Mayer (2018), copyright law is inadequate in its
application to data because data is vastly different from artistic assets due to its
industrial nature. Fundamentally, data is observations and recordings generated by
a large network of signals (Mayer & Ritter, 2018). Thus, a complication of applying
copyright, and other IPRs for that matter, to data is the question of authorship
and inventorship, i.e. whether the creation is considered human or computer made.
Furthermore, it can be questioned whether it is the structure of the database, i.e.
the arrangement of data, which is the value-driving source for companies or whether
it is the volume, characteristics or utilization of the data. Based on the answer,
the relevance and importance of the copyright protection for databases can also be
questioned.

Sui Generis Right

In the European Union, the sui generis protection grants the creator exclusive rights
to the contents of a database (European Union, 2021b). This means that even if
the structure of the database does not meet the originality criteria of copyright,
it is still possible to protect the content with the sui generis right. In practice,
this means that the creator can prevent others from extracting and/or reusing the
entire or parts of the database’s content. However, in order to obtain this right the
maker must show proof of a substantial financial, material or human investment in
obtaining, verifying or presenting the contents of the database.

Trade Secret Management

Trade secret management can be a powerful tool to use either on its own or in
combination with other control mechanisms, but it requires investments and man-
agement. The requirements and the application to data will be further discussed
under "Secrecy”".

2.4.2 Market Power

Market power as a control position is fundamentally dependent on how well a firm
is able to secure favorable market conditions which result of sustained competitive
advantage. To evaluate an organization’s market power the following question could
be answered: "to what extent is it possible for the firm to exert control over competi-
tors or other actors in the value chain due to its strong market position?’. Being a
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so-called first mover, i.e. being the first to establish a certain product or service in
an industry, can result in strong market power in the form of first-mover advantages,
as explained by (Schilling, 2012), see Figure 2.11 for illustration.

First Mover Advantages

[

]

|

Brand Loyalty

Being the first to
introduce a new
technology to the
market can give the
firm a reputation as a
leader in that domain
which can help sustain
image, brand loyalty
and market share even
after competing
products enter the
market.

Technological
Leadership

Being the first to
introduce a new
technology to the
market can enable the
firm to shape customer
expectations about the
characteristics of the
technology and if these
are difficult to imitate,
due to e.g. IPRs, the
firm can be established
as a monopolist and
reap the benefits of
monopoly rents.

Preemption of Scarce
Assets

Entering the market
early can enable the
firm to preemptively
capture scarce
resources, e.g. key
locations, established
distribution channels,
government permits,
and relationships with
suppliers or other
actors in the value
chain

Exploiting Buyer
Switching Costs

When users have
adopted a technology,
there are often costs
related to switching to
a competing product,
such as the initial cost
of buying a new
product and its
complements, as well
as the time investment
of becoming familiar
with the operation of a
new technological
system

Reaping Increasing
Returns Advantages

Being an early
provider in industries
characterized by
increasing returns to
adoption, can lead to
the technology rising
in market power due
to self-reinforcing
positive feedback
mechanisms enabled
by the size of its
installed base

Figure 2.11: First mover advantages as described by Schilling (2012)

The advantages related to increasing returns are, as mentioned, dependent on the
size of the installed base, i.e. the number of users (Schilling, 2012). When an in-
dustry is characterized by network externalities, the benefits and value of a product
increases with the number of users. For example, a user may choose a computer
platform based on the number of users rather than the technological benefits, be-
cause it increases the ease of exchanging files. For a data-driven business however,
this also means that a large installed base gives the firm access to a large amount
of data, which can in itself be a strong source of competitiveness as it increases the
opportunities for product or service development. Another important aspect of net-
work externalities is complementary goods, which is defined as products or services
that enable or increase the value of another product (Schilling, 2012). Some com-
panies produce both an initial product or service and complimentary goods, whilst
some rely on other actors to produce goods which make their product functional or
desirable. This is strongly related to market power since the larger the installed base
is, the more likely it is that companies produce complementary goods, i.e. prod-
ucts or services compatible with that technology. Simultaneously, the availability of
complementary goods influences the users’ choice and thus, can increase the size of
the installed base which creates a self-reinforcing cycle. Furthermore, brand equity
can enable a firm to gain market control even if the firm is not an early entrant to
the market. Sometimes, the firm that establishes the strongest brand and manages
to build trust among the customers can out-compete the actors who were first to
market (Schilling, 2012). Positive brand equity can result in numerous benefits for
the firm such as the ability to charge higher prices than competitors. In addition, if
a firm is perceived as reliable by the general public, chances are that users are more

27



2. Theoretical Framework

willing to let the firm handle their valuable or sensitive belongs, e.g. banks or firms
collecting personal data

2.4.3 Contract Based Property

Contractual agreements present a means for establishing both relations and trans-
actions of commodities between parties (Petrusson, 2004). To elaborate, contracts
regulate both the firm’s vertical and horizontal relationships, i.e. partnerships and
employment. They can therefore be viewed as an agreed system of obligations and
demands. A contract as a transaction is, in the legal tradition, often described in the
form of offers and acceptance; meaning exchanged promises to sell and buy. How-
ever, with the increase of digitalization and an internet-based market, new forms of
agreements have surfaced, e.g. content provider and license agreements (Petrusson,
2004). This development shows how contracts are not only a tool for transferring
concepts related to the manufacturing of physical products, but also for the transfer
of conceptualized digital and intellectual products as well as intellectual elements in
all relations. This is especially relevant in relation to data, since the data that flows
between entities are not only business essential, but also inevitable in an internet-
based market.

As of today, the laws and regulations that have been developed specifically for data
are primarily focused on the data privacy and protection aspects (Mayer & Ritter,
2018). However, there is still a lack of legal regulatory frameworks that offer guidance
on how data transactions should be constructed. As a consequence, the industry is
left to regulate data ownership and rights to utilization, mainly, based on contractual
agreements. The exception is in cases where data is considered personal or sensitive,
in which data privacy regulations, such as GDPR, apply and regulate the rights and
obligations of the various parties (General Data Protection Regulation, 2016). Thus,
if data transactions occur between entities, it is of the utmost importance that these
are considered and regulated through contracts, e.g. terms and conditions. In the
case of open source code however, there are multiple different licenses in use today,
with terms that vary in strictness. The most strict open source licenses require
all derivative work to be made freely available (Bekkers & Updegrove, 2012). This
means that companies must carefully consider which license the open source code is
using, before incorporating this in their products or services. Otherwise, they risk
having to make their proprietary work publicly available and thus, losing important
competitive advantages.

2.4.4 Secrecy

Valuable information on either technology or any other part of the business can be
subject to trade secret protection if the following circumstances are true (European
Union, 2021d):

o the information is secret, i.e. not known by either the public or experts in the
field;
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« the information is valuable, i.e. it is of commercial value to the business;
o reasonable measures have been taken to keep the information secret.

In practice, the holder of the trade secret is protected against dishonest behavior,
e.g. unauthorized access and disclosure of information. This also applies in the
instance of a non-disclosure agreement being breached by the other party. However,
trade secrets are not a form of exclusive property right, which means that if others
develop the same information through e.g. parallel innovation or reverse engineer-
ing, they can use it freely (European Commission, 2021; European Union, 2021d).
In the past, theft of trade secrets often implied stealing or copying a physical object
(European Commission, 2021). However, in the digital era, this type of unlawful
access is increasingly made through breach of cyber security systems and accessing
computer networks. This raises particular challenges in collaborative ecosystems.
Furthermore, data is often made valuable through analysis of large data volumes,
whilst an individual data point might be of little value (Zech, 2016). Simultane-
ously, companies that manage large volumes of data often collaborate with others
or acquire the help of third-party companies in the data processing and analysis
activities. Therefore, managing the ownership of data and maintaining processes to
keep the data as trade secret can be challenging. This ultimately means that the
third requirement for trade secret protection, proof of reasonable measures, can be
difficult to meet. Nonetheless, trade secrets are an important control mechanism for
data-driven companies and many organizations regard their big data as confidential
information (Kaynak & Yin, 2015). However, according to Kaynak & Yin (2015),
this can hinder the development of novel approaches by academic researchers. For
this reason, there are benefits to an increased collaboration between enterprises and
engineers/researchers, where data is made available for improvements of existing
techniques and fostering of new ideas.

2.4.5 Technical Control

One way of enforcing technical control is by hindering others, e.g. competitors, from
accessing strategically important corporate assets (Petrusson, 2004). Digital Rights
Management (DRM) is an established systematic approach, intended to prevent
unauthorized redistribution or usage of digital content; hence, protecting the copy-
right of the media (Liang et al., 2018). DRM solutions can include various tools and
other technical protection measures but generally, five key components are required:
Security, Access Control, Usage Control, License Management and Payment Man-
agement, see Figure 2.12. When it comes to unstructured data, such as raw data,
technical protection is especially important since the data is easy to manipulate or
damage which could have severe consequences (Liang et al., 2018). Thus, encryption
is usually used for this type of data as it is the most secure method for protection.
However, technical control also includes barriers intended to retain customers by
making it technically difficult to use competing products or services, thus, creating
a technical lock-in effect (Cusumano, 2010). Examples of this include geographical
blocking of certain technical features, standards or compatibility between products
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and proprietary software development kits.

Digital Rights Management

Security

Access Control

Usage Control

License
Management

Payment
Management

E.g. encryption,
watermarks and
digital signatures

E.g. Identity and
access
management,
providing
credentials,
monitoring
behaviors of
authorized users
and setting various
access rights

E.g. monitoring
usage of
authorized users
and recording it as
history

E.g. Releasing
licenses such as
keys and
authentication
codes and
controlling the
valifity time for
licenses

E.g. usage control,
calculation and
monitoring of
usage fees

Figure 2.12: Digital Rights Management as
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3. Methodology

This chapter will describe the method utilized in the research study. The method-
ology includes a description and outlining of the main considerations in relation to
the chosen research strategy and research design. The Chapter will also include a
description of the research method and a discussion on the relevant quality aspects
of the research.

3.1 Research Strategy

The research strategy sets the foundation of the nature of the research and its link to
theory (Bryman & Bell, 2011). For this study, the research strategy was primarily
grounded in the research purpose and the relevant theory, as presented in Chapter
2 Theoretical Framework.

3.1.1 Relationship between Research and Theory

The ultimate goal of this study has been to develop a framework that can be used
by companies to better understand their data assets. Therefore, an inductive ap-
proach has been dominant in the research strategy, meaning that theory has been
generated based on empirical investigations (Bryman & Bell, 2011). However, the
complexity of the field has, in some cases, entailed difficulties in obtaining the nec-
essary data to build the theory. For this reason, it was necessary to incorporate a
more deductive approach as well, in relation to some aspects of the study. However,
due to the unexplored nature of data, the existing theory would not have been suf-
ficiently applicable, which indicates that a strictly deductive approach would have
been too restraining for this study. As illustrated in Figure 3.1, it was therefore nec-
essary to alternate between a deductive and inductive research strategy. Initially,
existing theory was studied and tested during unstructured interviews, i.e. the "pre-
interviewing' phase, in order to provide a foundation for the main interview phase
of the study. This revised theory was thereafter tested during semi-structured inter-
views, i.e. the main interviewing phase, where the empirical observations from the
interviews were used to develop new theory. Lastly, the new theory was pressure-
tested during semi-structured interviews, called "pressure-test interviews', and was
thereafter further revised in order to increase the research validity, reliability and
applicability.
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Figure 3.1: Illustration of the research strategy approach

3.1.2 Epistemological & Ontological Positioning

An ontological study regards assumptions based on the nature of reality, whereas an
epistemological study regards assumptions about knowledge and what is acceptable,
valid or legitimate knowledge (Saunders et al., 2019). In this research study, the
key concepts are related to data, sustainable competitive advantage, control mecha-
nisms, and intellectual asset management, which all can be described as phenomena
whose existence is related to and developed by human creations. These concepts
are therefore considered ontologically subjective. Thus, this study uses an onto-
logical position in constructionism, meaning that these concepts are seen as social
phenomena which are continually being produced by social actors through social in-
teractions, and are therefore in a constant state of alteration (Bryman & Bell, 2011).
In practice, this means that the studied subjects, e.g. data and intellectual asset
management, are comprehended and accepted as socially constructed phenomena.
Hence, the epistemological position of this study lies in interpretivism, meaning that
methods related to natural sciences are not considered appropriate for the study of
the social phenomena in this project (Bryman & Bell, 2011). Instead, strategies
which respect the differences between people and objects of the natural sciences will
be required, which in turn requires an understanding of the subjective meaning of
social actions. This means that this study will not attempt to explain e.g. data, but
rather understand its relation to and implication on humans.

3.1.3 Quantitative & Qualitative Research Considerations

Quantitative and qualitative research form two distinct clusters of research strategy,
where the differences lie in the study’s relationship between theory and research, as
well as the epistemological and ontological position (Bryman & Bell, 2011). Based
on these aspects of this study, that have been described above, qualitative research
methods were deemed most appropriate to use.
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3.2 Research Design

Bryman and Bell (2011) describes a research design as a framework and method
to collect and analyze the data. The research design utilized for this project is a
comparative multiple case study, where data was collected from four different cases,
i.e Company A, B, C and D, during a limited period of time, and in relation to the
following aspects; existing data resources within the company, data control mecha-
nisms currently in use and value creation areas for existing data. The collected data
was then compared in order to enable better understanding of the social phenomena
studied, which is an implication of the logic of comparison (Bryman & Bell, 2011).
Furthermore, when utilizing a qualitative research strategy, interviewing is a com-
mon method to use both in a case study design and a comparative design (Bryman
& Bell, 2011). Thus, the data collection in this study was carried out through
semi-structured and unstructured interviews, and the examined aspects where then
compared between the four cases. However, in order to broaden the perspectives,
increase understanding and enhance the quality of the research, the interviews were
complemented with an analysis of organizational documents and academic litera-
ture. In addition, because the investigated companies were divided to represent two
different types of companies, i.e. industrial companies undergoing digital transfor-
mation (ICDTs) and digital-born companies (DBCs), the applied research design
comprises another comparative aspect as well. The data collected in connection
to the different aspects was therefore clustered to enable examination and pattern
detection between the two types of companies.

3.3 Research Method

The research method includes various strategies and techniques to collect data
(Bryman & Bell, 2011). This section will outline the research method used in this
study, including what data was deemed necessary for the research as well as the
process for the research study.

3.3.1 Required Data for Research Study

The research study is focused on answering one main research question and four
sub-questions. Research Question 1 focuses on investigating what data resources
companies have that are important for value creation. In order to answer this
question, it was assessed necessary to have a general understanding of what data is
and what forms it can take. In addition, theory in relation to data and the RBV and
KBV, as described in Chapter 2.2 Sustainable Competitive Advantage, was used to
investigate and answer Research Question 1. The second aspect that was important
to understand was how data resources are valuable for firms.

Research Question 2 focuses on investigating which control mechanisms are relevant
to use in relation to data. The data required for this research question was a
general understanding of which control mechanisms there are and which of these are
applicable to the identified data assets. In addition, information about how data
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assets are controlled in the investigated companies was also required in order to
answer the Research Question 2.

Research Question 3, regarding how data assets create value for businesses, was
focused on identifying key utilization areas for how to create value from data. In
order to answer this question, theory in relation to sustainable competitive advan-
tage and data monetization was required. Furthermore, information about how the
investigated companies work with creating value from their data was also deemed
important. By linking information from theory with the empirical findings from the
comparative multiple case study, it was possible to identify which data assets create
most value, and this enables a sufficient answer to Research Question 3.

Research Question 4, regarding how value and control of data assets are utilized in
DBCs and ICDTs, requires data collected from the interviews in relation to Research
Question 1, 2 and 3. Therefore, no "new" data is needed specifically for this research
question. This data is necessary in order to enable a comparative analysis between
the two types of businesses.

3.3.2 Research Process

The research process includes an explanation and description of the major steps
utilized in the research study, see Figure 3.2 for an illustration of the research process.
The research process was divided into three main phases (1) defining and scoping
of the project, (2) main data gathering and (3) results and conclusions.

Phase 1
Defining & Scoping the Project

Formulation of Purpose
& Research Questions

Literature Analysis

Construction of Theoretical
Framework
Document Analysis

Phase 1 Interviews -
Pre-interviews
Phase 2 Interviews -
Main Interviews
Phase 3 Interviews
- Pressure-test
Synthesis of Results

Analysis & Conclusion

| f

[ January 18 ] [ February ]

Figure 3.2: Overview of the research process
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The first phase included the formulation of purpose and research questions, the
literature analysis and the phase 1 pre-interviews. This phase began with the iden-
tification of a problem at the two collaborating companies. By reviewing the existing
literature landscape and performing a search of prior research, it was validated that
the identified problem had not yet been addressed or investigated. From this inves-
tigation, the research purpose and research questions were formulated based on the
interest of the two collaborating companies, the interest of the researchers and the
existing literature landscape.

After determining an initial definition and scope of the project, the literature analy-
sis was conducted. The purpose of the literature analysis was to identify which data
resources or assets that exist in firms, and how these are categorized according to
the literature, see Appendix A. The key finding in the literature analysis was that
there were five different perspectives to categorize data - Data Source, Data Activ-
ities, Data Structure, Data Utilization and Data Security. These perspectives were
then structured in the form of a data value chain, that represented how data flows
in a company. Furthermore, the categories were also used to address relevant uti-
lized data processes within a firm. By utilizing a deductive approach, these findings
were used as a basis in the main data gathering phase through the semi-structured
interviews. The literature analysis concluded in a data value chain which set the
foundation for the phase two interviews, where the researchers asked questions in
relation to the data flow thinking, see Figure 3.3 for illustration of the data flow. In
parallel, while conducting the literature analysis, the phase 1 interviews were con-
ducted. These interviews were held as pre-interviews with various people in the two
mainly investigated companies, where the purpose was to gather information about
the companies for the research study as well as finding appropriate interviewees for
the main interviews, the phase 2-interviews.

Key Data Data

Data Input Activities Output

Data Utilization leading to new Data Input

Figure 3.3: Illustration of the data flow used in the company interviews

The second phase constituted of a main data gathering process where the majority
of the data collection was conducted. The phase included the construction of the
theoretical framework as well as the phase 2 interviews. The theoretical framework
was constructed by analyzing relevant theories, models and key concepts and deter-
mining which were necessary to use in order to answer the set research questions.
Phase 2 was highly iterative in order to adapt and revise to the research purpose
and research questions in accordance to the proceedings and findings in the main
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data gathering. By utilizing the theory found from the literature analysis in the
main interviews, a deductive approach was used in order to test the findings from
the theory. The interviews utilized the data flow thinking as illustrated in Figure
3.3, where the researchers asked questions in relation to each specific part of the
data flow. The purpose was to understand the transformation of data by using the
data flow in a company, and to understand how the different companies worked with
managing, controlling and creating value from data from each specific part of the
data value chain. The phase 2 interviews constituted of the main data gathering
interviews which included 22 main interviews, conducted at the four investigated
companies. In parallel, a thorough document analysis was performed as part of the
comparative multiple case study. This included analysis and assessment of various
internal company documents for the purpose of gathering more information and en-
abling an answer to the research questions. From the phase 2 interviews and the
document analysis, a first draft of data assets were identified and captured in the
different parts of the data value chain by utilizing Petrusson’s IAM Framework logic
(Petrusson, 2016). These findings set the foundation for the Data Asset Framework.

The third and final phase constituted of analyzing and synthesizing the results found
in the second phase. The data asset findings were tested in pressure-test interviews
with six key people, four from companies A and D, and two from companies B and C.
The pressure-test interviews with Company B and C were conducted in conjunction
with the main interviews, since these were held at the end of phase 2. The four
people from Company A and D were identified during the pre-interviews and main
interviews, and were assessed to have the knowledge necessary to provide valuable
feedback in relation to the identified data assets. Before the pressure-test interviews,
the researchers identified and clarified each data asset category. After the pressure-
test interviews, the data assets were revised according to the feedback given and
according to their applicability at each company. An example of a change was that
data derived visualizations was removed as an asset, as it was assessed to be part
of the data derived insights category. See Appendix B for a full illustration of how
the data assets were adapted, revised and changed. By utilizing the data assets
as a basis, findings from both theory and interviews were used to assess how the
data assets can create value, as well as how they can be controlled. These findings
were then compared in relation to ICDTs and DBCs to enable the comparative
analysis. This phase concluded in the Data Asset Framework as well as the Data
Pyramid, which are two major findings in relation to this research study. The Data
Asset Framework is a framework that is supposed to clarify how data assets can
be used in a firm and what is important to take into consideration. The Data
Pyramid explains and highlights the findings in relation to how value and control is
integrated in relation to data, and how these parameters are important to consider
when utilizing data. These findings enabled the formulation of a final conclusion
and an answer the corresponding research questions.
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3.3.3 Data Collection

By utilizing a comparative multiple case study research design, this research study
used three main methods for the data collection. These were the following; (1)
literature analysis, (2) interviews and (3) document analysis. This section will in
short describe the different methods and relevant considerations in regards to the
different methods.

Literature Analysis

The literature analysis was conducted in order to understand and identify which
data resources that exist in firms, and also to understand how data is categorized
according to the literature. The findings from the literature analysis was used as
a basis for the main interviews, to be able to identify and capture the various
data assets within firms. Relevant publications were read and assessed by using
online literature databases such as Google Scholar, Research Gate and the Chalmers
University of Technology database. Due to the time constraints of the research
study, a limited collection of 18 articles were gathered and analyzed. Based on
parameters such as publication year, citations and references, the identified literature
was assessed as highly relevant to use in the research. No blogs or other forums were
used as a base for the literature analysis in order to ensure high quality results.

Interviews

Interviews were one of the main data gathering methods for the research study.
There are three main interview techniques that can be used to gather qualitative
information; structured, semi-structured and unstructured interviews, (Bryman &
Bell, 2011). The key difference between the techniques is if the questions are pre-
determined with either exact wording, i.e. if the interviewer can modify the script
or not. The structured interview uses a set script that should not be modified. A
semi-structured interview uses a predetermined set of questions, but also enables
the interviewee to go off script and make modifications as the interview proceeds.
Unstructured interviews do not use a predetermined set of questions, where the
interviewer uses a list of topics or issues as a basis for the interview.

The interviews were divided into three main phases, (1) pre-interviews, (2) main
interviews and (3) pressure-test interviews. To ensure reliable and valid qualitative
data gathering in the research study, pre-interviews were held at each company.
When conducting interviews with a qualitative approach, it is important to under-
stand what the interviewee means by asking the right questions (Bryman & Bell,
2011). The pre-interviews were conducted as unstructured interviews and included
a short description of the project and a discussion about the interviewee’s knowledge
about data. The researchers thereafter assessed the interviewee’s abilities to provide
valuable insights in relation to the research questions.

The main interviews were utilized as the main data gathering for the research study.
For these interviews a semi-structured approach was chosen, in order to allow for
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modification of the script and follow-up questions. The main interviews were con-
ducted at all four companies, where the purpose was to identify how data as an
intellectual asset is managed, used and controlled at each company. An interview
guide was developed to ensure that the predetermined script was followed but also
to ensure that the questions were asked in an appropriate way, see Appendix D. The
interview guide was designed to retrieve answers in relation the specified research
questions by both asking broad questions related to each research questions, and by
incorporating an illustration of the data flow in a company. This interview structure
enabled the interviewee to better understand the purpose of the interview, as well
as enabled the researchers to adapt the questions according to the interview can-
didate. The different candidates were asked more specific questions in accordance
to their role, for example the Product Managers, Innovation Leaders and Engineers
were mainly asked questions related to the technology and data specific questions,
whereas a Legal Counsel or Information Security Officer was asked questions in
regards to legal compliance.

The pressure-test interviews were conducted as semi-structured interviews as well,
and were held in the beginning of phase 3. The pressure-test interviews were held at
all four companies, in order to test and validate the results gained from the research,
and to be able to revise according to feedback.

There are many various ways to conduct interviews. However, face-to-face interviews
is one of the most prominent methods to use that is proven to generate large amounts
of data (Bryman & Bell, 2011). In this research study, face-to-face interviews were
attempted to the largest extent possible. Thus, nearly all interviews were executed
through various video conference programs. The interview candidates were recruited
across the various levels of the companies based on their availability, willingness to
participate and ability to provide relevant insights. The researchers’ goal was to
gain perspectives from many various aspects across the companies. The sample of
interviewee candidates was comprised of:

« Senior/Director Level Engineers and Product Managers with extensive expe-
rience of working with data as an asset in products and projects in various
ways, and with a high level of oversight as to what impact data can have on
their teams,

 Senior/Director Data Scientists and Data Managers with extensive experience
of working with data science and data management related to products and
projects in correspondence with the various parts of the organizational teams.

» Product/Innovation Managers or Engineers or Data Scientists, with experience
in working with data but not necessarily as a team leader, with a more detailed

perspective of the impact of working with data as an asset

« Directors of IP, Product/Innovation Managers with IP experience, Legal Coun-
sels, Information Security Officers, Product Managers with legal and IP knowl-
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edge and experience in advising on how to work with data in an organization.

This interview sample was assessed necessary in order to gain the perspectives
needed to address and answer the research questions. In total, 44 interviews were
held, where 16 were pre-interviews, 22 were main interviews and 6 were pressure-test
interviews, see Appendix C for the complete list.

Document Analysis

Document analysis was used as a method for data collection in the research study,

where the researchers analyzed internal company documents. Collecting data through
documentation can be assessed as a systematic method to review and evaluate doc-

uments to deepen the knowledge that is utilized in a qualitative research study

(Bowen, 2009). The documents that were analyzed in this research consisted of
internal company material such as PowerPoint presentations, intranet web-pages

and organizational reports. These documentations provided additional data for the

research and were utilized to increase the understanding of the investigated compa-

nies.

3.4 Research Quality

When conducting business research, it is important to address the quality of the
research in relation to reliability and validity. This section includes an assessment of
the four main quality criteria in relation to a qualitative research study, as proposed
by Bryman & Bell (2011).

3.4.1 Credibility

Credibility refers to the ability to address if the research results are trustworthy or
seen as consistent with reality (Bryman & Bell, 2011). In order to maintain and
establish credible research results, the research needs to be conducted with good
practice and be validated in accordance to social reality. In this research study,
credibility was achieved by using a comparative multiple case study research design
and triangulation. According to Bryman & Bell (2011), triangulation is when sev-
eral sources and methods are used to collect data on the same topic or research field
in order to assure valid research findings. In this research study, the comparative
multiple case design enabled collection of data both from literature, interviews and
organizational documents. The research design also included an investigation of four
companies, which also enabled the quality of the research to become more credible.
For the interviews, it was assessed important to interview many employees within
the organization, both with different roles and hierarchical positions, in order to
capture a broad perspective of the research findings. In addition, the interviews
were conducted in different phases, i.e. pre-interviews, main and pressure-test inter-
views, which also enabled higher verification and validity assurance of the research
findings. An important consideration to have in mind in relation to the credibility
of the research findings, is that the interviewees at the companies have represented
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a relatively small sample in relation to the size of entire company. This is especially
true for the additional two companies that have not been as thoroughly investigated.
Therefore, some of the empirical findings from the interviews might not be repre-
sentative of the company as a whole but do, however, represent smaller company
segments.

3.4.2 Transferability

Transferability refers to the ability to transfer the research findings and make them
applicable to other contexts (Bryman & Bell, 2011). In this research study, the
research results have been developed with the purpose of making them as applica-
ble as possible for all the investigated companies. By providing descriptions and
illustrations of the given results, the transferability is assessed as high, since this
enables companies to read and thereafter implement the research results. However,
it is difficult to assess if the transferability is high or low, since the resulting frame-
works have not been implemented at the companies and this field is yet to be further
investigated throughout the companies. However, in relation to the transferability
quality critera, the research study is assessed as reliable and valid.

3.4.3 Dependability

Dependability refers to the ability to repeat the created results and findings (Bryman
& Bell, 2011). In this research study, the research findings are based on both
theory and an extensive amount of interviews. Therefore, they are estimated to
be difficult to replicate to the same extent. However, utilization of the described
research process, could enable abilities to arrive at similar results.

3.4.4 Confirmability

Confirmability refers to assurance of complete objectivity and assurance that the
researchers have acted in good faith (Bryman & Bell, 2011). Prevention and man-
agement of biases has been one of the main methods used to ensure strong objectivity
in this research study. In the interviews, biases were minimized by interviewing peo-
ple in many various roles and hierarchical positions. This was assessed to minimize
biases as it enabled an overview of the current company landscape. Biases were also
reduced by investigating and interviewing four companies, which enables a broader
perspective of the two types of businesses (DBCs and ICDTs). The research might
have been even better if more companies were investigated, as two companies within
each industry might not enable complete objectivity. However, as time constraint
was a large limitation, this was assessed enough to minimize biases towards the
companies and ensure reliable and valid research results.
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This chapter presents the results collected from the data gathering and is structured
into four main sections. The first section includes the results and key findings
from the investigation of the literature analysis. The second section includes the
results and key findings from the investigation of data resources from the main
interviews. The third section includes the results and key findings in relation to
the investigation of control mechanisms used for data assets, from both the theory
and main interviews. The fourth and final section includes the results from the
investigation of how data assets can create value from both the theory and main
interviews.

4.1 Investigation of Data Categorizations

This section presents the results from the conducted literature analysis. The purpose
of the literature analysis was to examine which data resources and/or data assets
that exist within companies and how they, theoretically, should be categorized in
order to provide business value. The key finding from this analysis was that there
are numerous ways to categorize data depending on which perspective the authors
take, and what the purpose of the categorization is. Five overarching perspectives
of data categorizations have been identified from the analyzed literature, see Table
4.1, and have been defined as follows:

o Data Source refers to data being categorized based on the origin of the data,
i.e. how or from where data is generated, for instance an action or an actor;

o Data Structure refers to data being categorized based on the technical structure
of data, e.g. degree of processing or filtering;

e Data Activities refers to data being categorized based on what is being done
with the data, i.e. various activities which are performed in relation to data;

e Data Utilization refers to data being categorized based on how data is used,
what value it creates or what purpose it serves;

o Data Security refers to data being categorized based on a security and/or
sensitivity perspective.

Table 4.1 presents the analyzed literature and the various perspective that each
article uses. As shown, some articles and books were found to include several per-
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spectives. For instance, Rizk et al. (2018), Gimpel et al. (2018) and Moller et
al. (2020) include three different perspectives of data categorization. Gimpel et
al. (2018) and Moller et al. (2020) both cover the same three perspectives; Data
Source, Data Structure and Data Utilization, which are the three most commonly
used perspectives overall in this literature sample. A more detailed description of
the investigated literature and the data categories included can be found in Ap-
pendix A. The following sections will present the findings in relation to each data
categorization.

Table 4.1: Representation of the data categorization perspectives included in
the analyzed literature

Data Source Data Activities ‘ Data Structure Data Utilization Data Security
Xie et al. (2016) X
Hartmann et al. (2016) X X
Erevelles et al. (2015) X
Hannila et al. (2019) X X
Rizk et al. (2018) X X X
Hunke et al. (2019) X X
Gimpel et al. (2017) X X X
Gregg (2006) X
Allen & Cervo (2015) X X
Zhang et al. (2017) X
Moller et al. (2020) X X X
Piischel et al. (2016) X X
Moller et al. (2019) X X
Siddiqa et al. (2016) X X
Bock & Wiener (2017) X X
Chen et al. (2012) X X
Weibel et al. (1998) X
Cavanillas et al. (2015) X X
Total No. 13 3 9 8 2

Data Source

The Data Source perspective was the most common to use and includes categories
such as transactional data and interaction data which refers to data created through
these actions (Xie et al., 2016; Hannila et al., 2019; Gimpel et al., 2018). Rizk et
al. (2018) presents data categories based on acquisition mechanisms such as track-
ing/sensors, crowd-sourcing and secondary devices which highlights where the data
is generated. Similarly Hannila et al. (2019) and Hunke et al. (2019) define data
which originates from customers, non-customers/suppliers and products/objects.
This highlights an important finding from the literature analysis, which showed
that it is common to categorize data based on the actors involved. In these cases,
customer-related data is often mentioned (Hunke et al., 2019; Hannila et al., 2019;
Moller et al., 2019, 2020; Bock & Wiener, 2017). Hartmann et al. (2016) was iden-
tified as a key piece of literature in relation to the Data Source perspective, since it
summarizes where companies gather data from an actor-based point of view. This
includes whether the data is generated internally, i.e. within the firm, or externally,
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i.e. outside the firm, and the nature of the data transaction. Internal data includes
self-generated data and existing data (Hartmann et al., 2016). Self-generated data
is generated for a specific purpose through tracking, e.g. sensors, or crowd-sourcing,
i.e. data created by a large set of contributors, and existing data includes all data
which can be drawn from IT systems within the company but that is currently
unused, e.g. ERP data. External data includes (1) acquired data, e.g. purchased
from data providers, (2) provided data, which can come from customers or business
partners and is generally not available, and (3) freely available data, i.e. publicly
available at no direct cost. These categories both highlight the different actors which
are involved in the data generation or transaction, as well as the nature of the rela-
tionship and transaction. Furthermore, two different ways of categorizing metadata
emerged from the literature analysis. Allen & Cervo (2015) divides metadata into
business, technical and process or operational. This perspective provides a broad
understanding of all information that exists within a firm. Weibel et al. (1998) on
the other hand, divides metadata into the categories of content, intellectual property
and instantiation. This categorization refers more to the creation and ownership of
data, making it more control-based, and has nowadays been formally recognized as
part of the ISO 15836 standard. Thus, Weibel et al. (1998) has been identified as
another piece of key literature.

The Data Source perspective is an important categorization, as it highlights and
helps the firm understand where the data comes from, i.e. what essential data
generators should be protected and controlled. In order to secure the access and
control of data, the firm must first understand where and how it is generated. In this
way, significant competitive advantages can be identified and secured. Additionally,
the Data Source perspective provides insights about which actors that are involved
in the data generation, which is another important aspect in relation to control
and ownership of data which can be essential to define in contractual negotiations.
Figure 4.1 is an adapted version of the categories in the Data Source perspective,
primarily as presented by Hartmann et al. (2016). In the adapted version, data
generated from products and services has been categorized as Primary Data Input,
and provided, acquired and freely available data has been referred to as Secondary
Data Input.
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Figure 4.1: Adapted version of a categorizatioon of data by Hartmann et al.
(2016)

Data Activities

The Data Activities perspective was only included in three of the examined literature
pieces. Siddiqa et al. (2016) mentions storage, pre-processing and processing as main
categories of key data activities that are performed in order to transform data and
make it usable. Similarly, Rizk et al. (2018) presents the category of information
processing, which contains activities such as cleaning, aggregation and synthesizing,
as well as advanced analytics containing data mining, machine learning and visual
analytics. In addition, Cavanillas et al. (2015) presents annotation, information
extraction, and machine learning algorithms as key activities needed in the big
data value chain. Data activities are significant since they, through processing and
analytics, enable value creation from data (Rizk et al., 2018). Different types of
activities have different implications and thus create value in various ways. This
is an important perspective in relation to data categorization since it enhances the
understanding of how data is transformed and what needs to be done to add and
extract value from it. This perspective is therefore closely related to the Data
Structure categorization.

Data Structure

The Data Structure perspective is the second most used perspective among the
analyzed literature. Several articles mention structured, semi-structured and un-
structured data as different categories in this perspective (Erevelles et al., 2015;
Hannila et al., 2019; Allen & Cervo, 2015; Zhang et al., 2017; Gimpel et al., 2018;
Cavanillas et al., 2015). The definitions of these categories are fairly harmonized
in the analyzed literature and relate to the accessibility of the data and how it is
stored. Structured data typically has well-defined relationships and is stored as Ta-
bles in a database (Hannila et al., 2019; Gimpel et al., 2018). Semi-structured data
on the other hand, lacks the strict data model structure, and unstructured data
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often comprise full-text documents or multimedia content that lack the traditional
row-column storage structure. These categories have been identified as key aspects
in relation to the understanding of how data is transformed within the company,
i.e. how it changes structure based on the activities that are performed. This is
illustrated in Figure 4.2 below, where the Company Data Flow represents data com-
ing in to the company and undergoing transformations thorough various processing

activities.
Company Data Flow >

Unstructured or Semi-Structured or Semi-Structured or
Semi-Structured Data Structrured Data Structrured Data
Low High

Level of Data Structure

Figure 4.2: Adapted version of data categorization according to the analyzed
literature in the Data Structure perspective

Data Utilization

Rizk et al. (2018) categorizes data based on the derived insights, i.e. information
and knowledge, are utilized within the provided service. These utilization categories
include visualizations of data for the purpose of facilitating decision making, as
well as autonomous decision-making which allows for continuous development of
the systems. Rizk et al. (2018) also highlights that insights can be operationalized
to enable a new service feature or recommendations, most commonly used to guide
the users-service interface in interactive or user-centered environments. Moller et
al. (2020) & Hunke et al. (2019) present the following categories of data analytics:
descriptive, diagnostic, predictive and prescriptive. These refer to data being utilized
to explain what happened, why it happened, what will happen and what should be
done. Thus, there is a a distinct time aspect related to the utilization of data.
Gimpel et al. (2018) presents this as categories of time horizons, which include
historic, current and predictive. Furthermore, Hunke et al. (2019) mentions the
integration of data utilization into the existing portfolio of services and products
as its own data category. This includes a stand-alone solution, meaning that the
new service is offered separately and does not require an existing service/product, as
opposed to wrapped around product and wrapped around service which refers to the
data utilization being used to enrich already existing products/services. The Data
Utilization category strongly relates to the various value creation opportunities that
data can enable, and does thus not include specific data resources but rather ways
in which data in general can be utilized. However, for the purpose of this study,
Baecker et al. (2020), as described in section 2.1.3 Data Monetization, was chosen as
a key piece of literature to represent the Data Utilization perspective, as it provides
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a holistic overview of data value creation and the related economic benefits possible
for companies.

Data Security

Data Security is the last, but equally important, perspective in relation to data
categorization. Only two pieces of the analyzed literature mention the Data Security
perspective. However, this does not speak for the importance of this perspective.
Siddiga et al. (2016) presents privacy, integrity, confidentiality and availability as
different components needed to assure big data security management. Gregg (2006),
on the other hand, offers a categorization of data based on the level of availability
that the data should have depending on its sensitivity. The levels are the following:

Public - Anyone can obtain the data;

o Internal - The data is not available outside the companys;

Limited Distribution - The data is only available to a certain number of indi-
viduals;

o Personal - Data about an employee’s individual status.

The importance of this type of categorization has increased with the implementation
of GDPR, as it strongly relates to the management of personal data. The fact that
the scope of this paper has been limited to not include a thorough investigation of
personal data, and the implications that the relevant regulations entail, has likely
limited the amount of literature found which includes the Data Security perspective.
Nonetheless, this type of categorization plays a vital role in ensuring suitable data
management processes that both protects the data and ensures compliance with
data regulations.

Key Findings in relation to Data Categorization

As illustrated in Figure 4.3, the identified data category perspectives complement
each other and can be presented as different steps in a data value chain. Based on
this thinking, data can be said to originate from a certain source and in a certain
structure, where-after key data activities are performed which transform the data
into a new structure and in turn enables data utilization in various ways. Through-
out the process, data security is an important aspect in relation to control and
protection of data assets. This logic presents the foundation of the comparative
multiple case study, including the main interviews.
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Data
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Source Data Utilization
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Figure 4.3: The Data Value Chain

4.2 Investigation of Data Resources

This section will present the key findings from the main interviews in relation to
research question one, regarding what data resources are important for companies’
value creation.

The main interviews resulted in various exemplified data resources from each com-
pany representative. Table 4.2 presents the most prominent data resources identified
in the companies through the main semi structured interviews. There is no corre-
lation between the order of how the resources are presented in the Table. Some
resources have been grouped into one category and some are standalone resources.
An example of a grouped category is Technical Data, which in the interviews had
many various wordings such as vibration data, telemetric data, sensor data or tech-
nical performance data. A full description of all identified data resources can be
found in Table 4.3.
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Table 4.2: Data Resources within the investigated companies

User Data X X X X
Sensor Data X X

Technical Data X X

User Behavior Data X X X X
Raw Data X X X X
Statistical Data X X be X
User Feedback Data X X X X
ID Data X X X
Personal Data X X X
Event Data X X be X
Location Data X X X X
Al Generated Data X X
Third Party Data X X X X
Business Sensitive Data X X X X
Temperature Data X

Outdoor Climate Data X X

Metadata X X
Refined Datasets X X X X
Client Performance Data X X
Power Consumption Data X X
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Table 4.3: Definitions of Data Resources

e ;

User Data Data related to the user of the product or service such as ordering, invoice, user preferences, interactions, etc.

Data generated from control systems such as motion detectots, power consumption detectors, temperature
Sensor Data SENSOLs, etc.

Data related to the hardware or software technical aspects of a product or service, such as telemetric data,
Technical Data sensor data, etc.

Data related to the uset's behavior that is generated through analysis of user data, either using Al of the

human intellect, with the purpose to increase understanding of how the user interacts with the product or
User Behavior Data service.

Data collected from all types of soutces that has not yet been processed in any way and is therefore
Raw Data unstructured and unprocessed.

Data genetated from the utilization of the product/service ot acquired statistics from third-party actors that
Statistical Data can be used for both diagnostics, calculations and or predict new market trends and business opportunities.

Data generated from users' utilization of the product/service in the form of feedback which can be used to
User Feedback Data improve the products/services ot find new business oppottunties.

Data that has been converted from personal data into an ID number in order to encrypt the personal data
1D Data and enable usage in diagnostics/calculatons.

Data which can be used to identify a specific individual and is therefore considered personal and highly
Personal Data sensitive.

Data about all events happening to the product ot service, collected through either sensors or user
Bvent Data interactions.

Location Data Data related to the geographical location of a data point or a user.
AT Generated Data Data generated through AT algorithms, such as ML recommendation systems that enable e.g. new data input.

Data that is gathered through external sources, such as collaborators or partners, used to integrate and
Third-Party Data improve features in the existing product or service offerings.

Data that can be classified as sensitive data to the company and is therefore important to protect, such as
Business Sensitive Data price settings, predicted market trends, etc.

Data gathered from external parties or internal temperature sensors about the temperature of a product when
Temperature Data utilizing the product or service.
Outdoor Climate Data Data gathered from external parties regarding the outdoor climate such as air pressure, ait quality, etc.
Metadata Data about data; raw or processed information about the data itself which facilitates structuring of data.

Data collected and gathered from various sources that has been processed and structured as a dataset in order
Refined Datasets to be used for diagnostic, analytical or calculation purposes.
Client Performance Data Data related to the technical performance of a client.

Data related to the technical performance of the product ot service that can be used to enable
Power Consumption Data diagnostics/ calculations.

Table 4.2 illustrates that there are many various terms and wordings used for data
resources in companies, and that all investigated companies collect a lot of data in
one way or another. There are many similarities found when comparing how the
resources are used. Examples of these are User Data, Third Party Data, Statistical
Data and Location Data. User Data was a common data resource that was exem-
plified in the interviews. This resource includes all types of data that can be related
to the user, which is important to gather in order for a business to create value from
the products and services. Third Party Data was also a common resource, where
many companies had various partnerships or collaborations through which data was
gathered or shared. Furthermore, Location Data was used differently in the investi-
gated companies, both from a utilization and origin perspective. Examples of where
Location Data was retrieved from was through GPS signals, global access points or
internet protocol addresses.

A major difference in relation to data resources was how much of the data actually
was used to create value within the company. Some of the data resources are more
commonly collected in the investigated companies, such as User Data, User Feedback
Data and User Behavior Data. However, Company C and D gather larger volumes
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of these types of data and find more value creating opportunities for it. Both Al
Generated Data and User Behavior Data is collected and used to a large extent
at Company C and D, which are very far ahead in utilizing these types of data
resources. Al Generated Data has not yet been implemented to a large extent in
Company A and B, which is the reason for them not being marked in the Table.
However, Company A and B are starting to become more knowledgeable in this area
and will likely, in the near future, use this as a resource as well.

Another interesting difference that was found, was how the data resources could be
directly linked to the product offering of the company. Since Company A and B,
which are ICDTs, have hardware products, hardware related data resources were
found within the companies. An example of this was Sensor Data and Power Con-
sumption Data. By utilizing hardware products with sensors, ICDTs have been able
to collect large amounts of data for a long period of time. However a large obstacle
has been that many parts of the companies have been unaware of what they can do
with the data, which has led them to not utilize the data nor gather all the data
possible. This, however, indicates that there are different data vocabularies within
the companies which relate to the product offering of the firm. Furthermore, despite
being a digital-born company, Company D recently launched a hardware product.
One of the stated aims of this launch by Company D was to gather related data re-
sources which had, so far, not been easily accessible to the company. An interesting
finding was that, despite being digital-born and relatively data savvy, Company D
had not developed a sophisticated vocabulary about hardware-related data. This
further points to the fact that the product offering of the company affects the data
vocabulary.

All the companies have discussed Personal or Business Sensitive Data, which in-
dicates that there is a need to implement and maintain internal security policies
regarding how to manage these resources. Personal Data was heavily emphasized as
important in the interviews, due to its high relevance for value creation but also due
to the difficulty to use because of strict personal data regulations, such as GDPR.
Personal Data was assessed as especially important in the companies working close
to the users. Company C has not been marked in the Table, since this company
has chosen to not utilize personal data in their current business model. Business
Sensitive Data was also discussed, however not to the same degree. Nonetheless, it
emerged as an important aspect to consider when working with data. Many inter-
viewees mentioned that when working with data, it is important to regulate what
data is used, who uses it and how it is used. For instance, business Sensitive Data
does not necessarily contain personal data, but could be sensitive for the business if
it it ended up in the wrong hands. This implies that it is important for all companies
to assess data resources according to Personal Data and Business Sensitive Data.

Another interesting finding was that data resources had many different technical
structures and that the companies lacked a common data vocabulary. This finding
indicates that there are many different perceptions in how to define a data resource,
since the wording can be interpreted in various ways. The lack of a common vo-
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cabulary was identified in the interviews, but can also be seen in Table 4.2, where
the various data resources are both broad and narrow. As mentioned, this was also
identified in the main interviews where the answers to the questions was dependent
on the interviewee’s role and position in the company. It was clear that various roles
highlighted the value of data resources in different ways. When speaking to an engi-
neer, the data resources discussed were for example Raw Data, Al Modeling Data,
Technical Performance Data and Mathematical or Analytical Data. However, when
asking the same questions to a product or program manager, with a higher level
of oversight, the resources discusses were e.g. User Data, Business Critical Data,
Financial Data, Sales and Market Data. In the discussion with legal representatives,
data resource perspectives such as e.g. Personal Data and Sensitive Data were most
frequently discussed. A common statement by interviewees that were engineers was
that a database is a way to store data and is not necessarily a resource nor an asset.
However, when speaking to a legal representative, a database has a function of be-
ing legally protected by the database protection, sui generis. This finding indicates
that there is a clear need to implement a more common vocabulary, to minimize
confusion and to create better communication regarding data within a firm.

4.3 Investigation of Control Mechanisms

This section will present the findings from the main interviews related to research
question two regarding which control mechanisms can be relevant to use in relation
to data assets and why. The identified control mechanisms used in practice within
the investigated companies are presented in Table 4.4. For a full description of each
identified control mechanism, see Table 4.5.

Table 4.4: Identified Data Control Mechanisms

Identified Data Control Mechanisms ICDT DBC
Company A  Company B Company C = Company D

Key Encryption & Pseudonymization of Data X X X
Access & Utilization Tracking Tools X
Access Management Systems X X X X
Data Lineage Tools X
Data Quality Control Systems X X X X
Geographical Lock-In System X
Secutre Network and Servers X X X X
Data Separation Processes X
Terms & Conditions Agreements X X X X
Company Guidelines Regarding Data Management X X X X
Contractual & Licensing Agreements X X X X
Trade Secret Management X X X
Brand Equity X X
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Table 4.5: Definitions of Data Control Mechanisms

Identified Data Control Mechanisms lDeﬁqitions i

Various methods to encrypt and pseudonmize personal or business sensitive
Key Encryption & Pseudonymization of Data data.

Access & Utilization Tracking Tools Processes and systems used to track who has accessed or utilized data.
Systems which enables management of access to data, such as giving or taking
Access Management Systems away access.
Tools used to track where data comes from, how it has changed and who is
Data Lineage Tools responsible for managing it within the company.

Systems, processes or tools used to control the quality of data, either within the
Data Quality Control Systems organization or that is provided to/shared with other actors.

Systems used to enable access to certain type of data based on the uset's
Geographical Lock-In System geographical location.

Ensuring that the networks and servers that are used by the organization are

secure, for the purpose of preventing unauthorized access and reducing cyber
Secure Network and Servers threats.

Methods used to separate data, can both used to remove and separate personal
data or business sensitive data from other data to ensure compliance with
Data Separation Processes personal data or internal business policies.
Contractual agreement with the primary purpose of clarifying the ownership and
Terms & Conditions Agreements utilization rights to data between the user and provider of products/services.
Internal policies and guidelines which state how data should be managed by the
Company Guidelines Regarding Data Management employees of the organization.
Contractual agreements with the purpose of determining the ownership and
utilization rights to data between the company and various actors, such as
Contractual & Licensing Agreements collaborators and partners.
Trade Secret Management Internal measures used to control and prevent undesirable sharing of data assets.

The eftects that the brand of a company has on other actors, such as users or
Brand Equity partners, that affects the company’s access to and control of data.

Based on the findings from the interviews, it is clear that Company D, which is a
DBC, has come much further in the implementation and development of data control
mechanisms compared to the other companies. Another interesting finding is that
Company A and B, which are ICDTs, use the exact same control mechanisms. This
indicates that ICDT work quite similarly and have started implementing control of
data to a large extent.

During the interviews, Key Encryption & Pseudonymization of Data was mentioned
as an important control mechanism in relation to raw data and was strongly related
to the management of personal data, meaning that it is used in order to ensure
compliance and facilitate the utilization of personal data. Company C, which is a
DBC, does not collect or process personal data which is the reason for it being the
only company that does not use this type of control mechanism. Access Management
Systems, Data Quality Systems and Secure Networks & Servers were also control
mechanisms used by all four investigated companies, primarily for the purpose of
preventing unauthorized access to data and minimize the risk of cyberattacks. In
addition, Company D works a lot with various control mechanisms intended to track
changes of the data, what the data is being used for, who is using it and who is in
charge of it, see Table 4.4. This is done in order to increase the transparency around
and control of data within the organization.

In regards to data ownership, the different companies work in various ways. All
companies emphasized that this is an important issue to consider and had various
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methods to ensure ownership of or utilization rights to data. All four investigated
companies utilize Terms & Conditions Agreements, Contractual & Licensing Agree-
ments and Company Guidelines Regarding Data Management to control their data.
These control mechanisms were stated as especially relevant in relation to regulation
of data ownership during transactions. Terms & Conditions Agreements primarily
relates to ensuring consent from the users when collecting and utilizing personal
data. However, when it comes to regulating ownership for non-personal data, other
contractual agreements are usually needed. This is represented by Contractual &
Licensing Agreements in Table 4.4, which is a control mechanism used by all inves-
tigated companies in relation transactions of data during collaborations and part-
nerships. Lastly, Company Guidelines Regarding Data Management is also used by
all companies which is not surprising as this sets the foundation for how data should
be managed within the organization. Trade Secret Management is another control
mechanism used by three of the investigated companies, mainly for the purpose
of ensuring that business critical information does not end up in the wrong hands.
Similarly to others, this control mechanism is implemented to various degrees within
the companies.

Another interesting finding from the interviews relate to Company A and B having
brand attributes that strongly correlate to words such as safety and security which,
according to the interviewees, incites trust. The brand equity of these companies
therefore affect the willingness of, for example, users to give away data, as they
perceive it to be in safe hands. Similarly, collaborators, suppliers and partners have
more trust in the data quality because of the companies’ brand equity. Thus, Brand
Equity was recognized as an important control mechanism.

Lastly, none of the four investigated companies mentioned Right Based Property as
a control mechanism in relation to data. Although IPRs have been mentioned as
important aspects, their direct application and relevance to data has shown to be
ambiguous. The reasons for and implications of this finding are further discussed in
Chapter 5.2 Control of Data as an Intellectual Asset.

4.4 Investigation of Value Creation

This section presents the findings related to research question three regarding how
data assets can create value for companies. The section will be presented based on
theory and the findings from the main interviews on how the companies work with
creating value from their data.

Table 4.6 presents the key utilization areas identified in relation to how the com-
panies utilize and create value from their data. These results were captured by
utilizing theory regarding data monetization models as provided by Baecker et. al
(2020), and described in section 2.1.3 Data Monetization. This was accomplished
by synthesizing and converting the interviewees’ responses in relation to the twelve
presented utilization areas.
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Table 4.6: Identified value creation from the investigated companies

Identified Utilization Areas ICDT DBC
Company A Company B Company C ‘ Company D

Asset Sale X X
Sales of Data Insights X X
Business Process Improvement X X X X
Data Enrichment X X
Product or Service Innovation X X X X
Product or Service Optimization X X
Contextualization X X X
Individualization X X
Strengthen and Build Customer Relationships X X X X
Data privacy and Control Guarantee X
Strategically Opening Data X X
Data Bartering X

When contextualizing the results presented in Table 4.6, a main finding was the
difference in utilization and value creation of data between the DBCs and ICDTs.
Company C and D, the DBCs, have come much further in their process of utilizing
and creating value of their collected data in comparison to Company A and B, the
ICDTs. However, Company C and D implement the different utilization areas to
various extent; some are implemented to a large extent while some to a much lesser
extent. Many of the utilization areas where Company C and D have been marked
in the Table are areas where company A and B are on the verge of creating capa-
bilities to leverage data. An example of this is Individualization, Contextualization,
Data Enrichment and Asset Sales. The main reason for company A and B not
being marked in the Table is that these were not identified during the interviews.
However, capabilities have been found which can lead to the utilization areas being
implemented in a near future.

An example of a highly implemented utilization area is Contextualization and In-
dividualization, where Company C and D create business opportunities of their
main product and service offering. The companies’ core business revolves around
an individual that uses their product or service. The companies then capture the
individual’s data and find ways to leverage it through value creation such as person-
alized experiences or recommendations based on preferences. Sales of Data Insights
was another utilization area that was used to various extents. Company C and D
use this more as part of their business model, where they sell or distribute insights to
other parts of their value chain, e.g. suppliers. However, the companies distribute
or sell the data by using licensing models rather than one-time costs. Company
A and B have not yet developed the capability to distribute or sell data insights
to the extent that Company C and D have. This is a valuable utilization area to
implement, as it can help the organization work more united and utilize the data in
the company better. A utilization area that is not utilized to a large extent is Data
Bartering, which occurs when companies exchange data in return for other valu-
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able assets. Company D is the only company that utilizes this to a certain extent,
where suppliers are allowed access to aggregated and visualized user data about their
specific product offering. Through this, the suppliers can gain insights about the
popularity of their products which can help them make decisions to correlate to the
user needs. This makes Company D’s value offering more valuable which is a benefit
for the company. In addition, Company D can gain leverage over their suppliers in
other negotiations. Conclusively, Data Bartering is an important utilization area,
which both the DBCs and ICDTs could benefit from implementing more.

The main similarities between the investigated companies are that the most used
methods to create value from data is through Business Process Improvements, In-
novating New Products and Services or Building and Strengthening Customer Re-
lationships. These methods are utilized to a large extent in Company C and D
as they incorporate R&D data into their decision making processes and utilization
activities. Company A and B do, however, also utilize these areas, but not to the
same extent. An example of how Company A and B are utilizing these areas is how
they have started to collect data from their products and services in order to predict
when they will need maintenance. This will be of very high value when implemented
in a larger scale. All of the investigated companies utilize the opportunity to cre-
ate and strengthen their relationships with customers in various ways, which was
addressed as an important utilization area that creates value for companies. This
was implemented in various ways. For instance, the companies gather data about
customer needs and behaviors in order to find new ways to leverage data.

An interesting finding in relation to the capability to utilize data and to Innovate
New Products or Services, was the difference in sharing data throughout the com-
panies. The DBCs invite the risk of having a lower control of their data in return
for the increasing opportunities to innovate that arise from data sharing within the
company. In comparison, the ICDTs choose to not take the risk of lower control,
but might instead hinder innovation within the company. This finding indicates
that there is a large difference between DBCs and ICDTs in the reasoning of data
sharing. Another interesting finding in relation to this was the difference in what
type of data was used to innovate. The ICDTs used more internally generated test
data from the products and services, whilst the DBCs to a higher degree rely on
data generated from the user utilizing the product.
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This chapter aims to discuss and analyze the presented results from Chapter 4
Empirical Results in relation to the theoretical framework. The analysis is divided
into seven main sections. The first five sections aim to connect and analyze the
empirical findings in relation to the research questions. The sixth section presents
the Data Asset Framework. The seventh section aims to answer the four sub research
questions.

5.1 Converting Data Resources to Data Assets

Capturing and collecting data resources is nowadays an essential task for companies
to perform in order to be part of the digital transformation in society. However, to
be able to create value from data, it is not enough to only collect a large amount
of data resources. It is also important to convert the resources to assets in order
for them to create value for a business. The main difference between a resource
and an asset is that the resource is the antecedent form of the asset, and assets are
defined as something of value and is owned and controlled by someone. This means
that when there is a strategy and purpose for the data resource regarding control
and value creation, it can be considered an asset. Through this logic, an asset can
in turn be leveraged for monetary or economic value, as it is seen as something of
value.

Data resources have an important role within companies’ value creation processes
in many ways as it sets the foundation for the value creating opportunities. For an
organization to create value from data, the company needs to, first of all, have the
internal capabilities to collect data. Secondly, the company needs to understand
how to manage data as well as understand how to communicate about data, which
was confirmed in the interviews as being a large obstacle. Thirdly, it is important to
understand how to utilize and leverage the data in order to create economic benefits
and abilities to monetize upon it. These fundamental reasons on why data resources
are valuable for companies set the foundation for the importance of converting data
resources into data assets.

5.1.1 The Concept of Data Resources in Companies

The company investigation demonstrated that all companies collect various data re-
sources and that they all collect large amounts of data. The investigation also showed
that there was a large difference in how DBCs and ICDTs communicate about data,
for instance, there were many various perspectives to take into consideration. In
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order to convert data resources into data assets, it was assessed important that the
assets need to be understood by all the various perspectives identified in a firm.

From an IP perspective, which aligns business, technical and legal aspects, it is
important to identify what is valuable and capture this into an asset in order for
it to create value. An interesting finding from the comparative multiple case study
was that it does not really matter how much data is collected or generated in a
company if there is not a corresponding strategy to create value from the data. The
various amount of data resources were found to not necessarily correlate with the
value driving factors of data resources. It was assessed to be more important to
find and implement strategies to utilize and create value from the data, and focus
on transforming resources to assets that enable value creation. By utilizing the
IAM Framework logic, seven main data assets were identified at the investigated
companies. These were found by analyzing the empirical results from the main
interviews and using theory regarding how to capture intellectual assets in firms. A
comprehensive analysis of the findings of the captured data assets will be presented
in this section.

5.1.2 The Main Data Assets

Figure 5.1 presents the seven data asset categories, including sub-categories, that
were identified and captured in the investigated companies. These seven main assets
were captured by clustering together the data resources found in the interviews and
the key aspects in literature, where-after common denominators were found within
the categories. When presenting the main categories in the pressure-test interviews,
a finding was that the Raw Data and Metadata categories were very broad and
were difficult to understand. Therefore, both of these categories were divided into
sub-categories to make the framework more useful and easy to understand. The
remaining categories were deemed more valuable without set sub-categories in order
to avoid limiting the data assets. The presented main categories and sub-categories
have been defined by the researchers, from findings in the literature, the compar-
ative multiple case study and the interviews. All recommendations are based on
the researchers’ findings in relation to the research study. The following text will
explain the data assets and provide generic examples of what the different categories
represent.
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Data Assets ’

Raw Data Metadata Unrefined Refined Data Catalogs Data perlved Data I_Je_rlved
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: Technical Data !

Product Metric
Data

Figure 5.1: The Data Asset Categorization

Raw Data

This category is defined as "unstructured and unprocessed data originating from ei-
ther primary or secondary data sources'. Raw Data refers to all types of data that
is either generated, acquired, provided or freely available that can be used by the
company. The category includes large volumes of data with many varieties of data
types and data that is retrieved with a high velocity to the company. These char-
acteristics can be directly linked to the 3 V’s that describe big data, where the two
remaining V’s, Value and Veracity, can also be linked to the essence of the raw data
category. To make the user of the framework understand what types of data that
can be assessed as raw data, the raw data category includes a set of sub-categories.
The four generic sub-categories are User Data, Technical Performance Data, Exter-
nal Technical Data and Product Metric Data, see Table 5.2 for a full explanation. It
is, however, important to note that there might be more sub-categories in relation
to raw data. For the purpose of this research study, the presented sub-categories
in the Table were the identified sub-categories that were most applicable for value
creation at ICDTs and DBCs.

39



5. Analysis
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Figure 5.2: Definitions of Raw Data sub-categories

Raw data is assessed as an important data asset as it captures all data that flows
into a company from either products and services, partnerships, collaborations and
more. It is one of the first types of data that flows into a company and is important
to collect and store, in order for the company to become more data-driven. From an
intellectual asset perspective, this is an important asset to capture as it is critical
to ensure where the data comes from, what quality it has, as well as what it can be
used for to create value.

In the pressure-tests and interviews, an interesting finding was the discussions about
personal data and where personal data would be included in the framework. The
researchers concluded that personal data is a type of user data that is collected as
raw data. Personal data is one of the most important resources to address in terms of
control and value, since it requires processing in order to be leveraged in a way that
ensures compliance with the laws and regulations. One could assume that personal
data would be included in more data assets, however the researchers believe that it is
most important to highlight the personal data when it is raw and unencrypted, since
it is difficult to leverage it in this form without first processing it. After encryption
and pseudonymization however, the personal data can be leveraged in a completely
different way and the opportunities for value creation increase tremendously.

Metadata

This category is defined as "unstructured or semi-structured data and or processed
data, originating from either raw data, primary or secondary data sources”. Meta-
data includes three generic sub-categories; content, administrative and instantiation,
see Figure 5.3 for the full explanation. The term creator is used in both the content
and administrative categories, and in both cases it refers to the creator of the con-
tent, but for different purposes. For the content category, this specifically refers to
what the creator has developed and who is responsible for it, whilst in the adminis-
trative category the purpose is to determine the rights and ownership of the created
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content. This means that the creator and the right-holder are not always the same
person which is an important aspect to distinguish. Similarly as described in the raw
data category, there might be more generic sub-categories that describe metadata.
However, this research study, the proposed sub-categories were developed for the
purpose of understanding the metadata category and how metadata is important
for value creation for DBCs and ICDTs.

Metadata

Content

Administrative

Instantiation

Data related to the
content such as

product descriptions,
service descriptions,

creators, title,
subjects, sources.

Data related to control
and ownership of the
data such as creator,
contributor, rights and
ownership

Data related to the
creation of events
such as date, format,
language, source or
ID.

Figure 5.3: Definitions of Metadata sub-categories

Metadata is defined as a significant asset in a company since it defines the coherency
and structure of data within the firm. It is a data type that flows into a company,
most often collected from either the companies’ own products or services, or exter-
nally acquired from other companies. Metadata has shown to be a critical asset for
data-driven companies and companies that are striving to become more digitalized.
From an internal perspective, metadata plays a vital role since well-structured meta-
data enables higher coherency and usability of all other the existing data within the
company. Thus, from an intellectual asset perspective, metadata is an important
asset to capture since it enables value creating opportunities within the firm.

Unrefined Datasets

This category is defined as "semi-structured data originating from raw data or meta-
data, where the data is either separated or merged into a dataset, which gives some
structure to the data. The data is however not yet ready for diagnostic and cal-
culation purposes”. The unrefined datasets were identified as the first step in the
data flow where activities in relation to data creates value for a firm. The unrefined
datasets captures the transformation of making raw data and metadata more valu-
able. These activities can for instance be pre-processing activities such as encryption
of data, filtering of data, annotation and cleaning of data, to make it more valu-
able and useful for diagnostic and calculation purposes. The datasets do not have
the highest quality, might not be available for all employees and might not be fully
compliant with the internal data policies. For these reasons, unrefined datasets
are seldom useful for diagnostic or calculation purposes. However, the unrefined
datasets are defined as an important asset since they can be described as the first
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process to create value from data. In this process, value is created to the degree
that the datasets could be sold in their given structure for direct economic benefits.

Refined Datasets

This category is defined as "structured or processed data originating from unrefined
datasets, which has undergone a transformation that makes it ready to use for diag-
nostic and calculation purposes”’. The refined datasets capture the transformation
of when the unrefined datasets are turned into refined datasets, which can be used
to generate data derived insights and predictions. The difference between unrefined
and refined datasets is that the data is more structured and incorporates more cor-
relations, which make datasets ready for analytical purposes. These datasets have a
large value to the company since they hold a high quality standard, are available to
anyone within the company and are fully compliant with internal data policies. A
recommendation is to appoint a team that manages the refined datasets in order to
maintain the quality and policy compliance. These datasets are deemed important
assets for a company, as they enable a firm to leverage and create value from the
collected data in the firm. This is primarily done through analysis and statistical
observations. These activities in turn can lead to the firm creating new business
opportunities and methods to leverage data.

Data Catalogs

This category is defined as "structured data or refined datasets stored in a searchable
database, making it possible to search and find available data within the organiza-
tion". An example of this is a type of digital dictionary that comprises searchable
data and thus allows employees to find the datasets needed. Data Catalogs is an
asset that captures all the data types in a firm and converts these into available and
accessible data throughout the firm. This asset creates more transparency within
the firm and enables the firm to ensure high quality data. If any employee can search
and find data, anyone can note if there is something wrong with the data which in
turn can lead to a high quality data catalog. A recommendation would be to have a
team responsible for maintaining the data catalog, in order to ensure high quality,
and to make sure that not everyone has access to make changes since that could be
problematic. Data catalogs was one of the categories that was not as implemented
at all of the investigated companies, but was still addressed as a valuable asset in
a firm that can be highly recommended to implement. From an intellectual asset
perspective, data catalogs are important to capture as it enables a company to work
more united and increases transferability and availability of the existing data.

Data Derived Insights

This category is defined as "a new type of correlation that has been drawn from data
related to the cause and effect of e.q. historical actions, events or decisions, com-
monly presented in a graphical form such as a report, presentation or visualization,
and originating from refined datasets and data calculations or diagnostics.” The
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data derived insights capture the transformation of creating value from the refined
datasets by converting these into insights that can be used as a basis for decision
making in a firm. There are many examples of this, however, if set into an R&D
data context, the most prominent would be insights regarding the performance of a
product or service, a user’s interaction with a device or the utilization of a product
or service. The insights are either generated by a human or an AI through a com-
puter program, where various refined datasets are analyzed and transformed into
insights. These types of insights can enable the firm to identify and create new value
creating opportunities. From an intellectual asset perspective, data derived insights
enable large value as they allow a firm to find value creating opportunities such as
new business opportunities or improvements of the existing products and services.

Data Derived Predictions

This category is defined as "futuristic forecasting of e.q. events, trends or decisions
based on historical events, decisions or correlations and originating from refined
datasets and calculations or analytical based on the datasets.” Data derived predic-
tions are very similar to data derived insights, where the main difference is that this
category is a futuristic prediction in comparison to insights, which are focused on
historical or present events. The asset captures the same type of transformation
from the refined datasets, but converts these into predictions that can be used as a
basis for decision making in a firm. Examples of data derived predictions could be
predictions about the maintenance of products, e.g. "this product has been used for
an X amount of times and is predicted to be in need of reparation in X days'. An-
other prominent example is predictive recommendations to consume new products or
services, based on a user’s purchasing behaviors, to accommodate their future needs.
Similarly to data derived insights, data derived predictions enable large value as it
allows a firm to find value creating opportunities such as predicting new business
opportunities, improvements of the existing products and services or new product
markets to enter.

5.2 Control of Data as an Intellectual Asset
Control of data can essentially be used for the following four purposes:
o To regulate ownership and rights to utilize data;
o To ensure compliance with relevant data regulations;
« To protect data assets from unauthorized access;
» To ensure the continuous access to data.
This indicates that control of data can have many meanings and implications. All

of the above mentioned purposes emerged during the main interviews, and what be-
came obvious was the need to combine several different control mechanisms in order
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to achieve all four purposes. Table 5.1 presents the identified control mechanisms in
relation to the theoretical control mechanisms described in Chapter 2.4, Control of
Data. As illustrated by the red marking in Table 5.1, four additional control mech-
anisms related to Market Power were identified, which were not mentioned during
the interviews. This section will provide a more detailed analysis of the control
mechanisms related to theory and to the identified data assets.

Table 5.1: Control Mechanisms in DBCs and ICDTs

Identified Data Control Mechanisms 1CDT DBC Type of Control
Company A [ Company B Company C [ Company D
Key Encryption & Pseudonymization of Data X X X Technical Control
Access & Utilization Tracking Tools X Technical Control
Access Management Systems X X X X Technical Control
Data Lineage Tools X Technical Control
Data Quality Control Systems X X X X Technical Control
Geographical Lock-In System X Technical Control
Secure Network and Servers X X X X Technical Control
Data Separation Processes X Technical Control
Terms & Conditions Agreements X X X X Contract Based Property
Company Guidelines Regarding Data Management X X X X Contract Based Property
Contractual & Licensing Agreements X X X X Contract Based Property
Trade Secret Management X X X Secrecy
Brand Equity X X Market Power
Installed Base X X X X Market Power
Network Externalities X X Market Power
Technological Leadership X X Market Power
Switching Costs X X X X Market Power

5.2.1 Control Mechanisms in Relation to Theory

This section will investigate and analyze the correlations between the control mech-
anisms found in the comparative multiple case study and the control mechanisms
described in the Theoretical Framework, Chapter 2.4 Control of Data.

Technical Control

As illustrated in Table 5.1, it is clear that Technical Control is the most widely
used control mechanism in relation to data. Access Management Systems refers to
control of who has access to the data and, thus, prevention of unauthorized access.
This correlates to one of the key DRM components, Access Control, as discussed in
Chapter 2.4 Control of Data, and is a mechanism used by all investigated companies.
This finding suggests that it is an important and fundamental type of control mech-
anism in relation to data. Similarly, Data Quality Control Systems, which relates
to processes and tools used to ensure the quality of the data, and Secure Network
& Servers, primarily used to prevent unauthorized access and cyber threats, are
also used by all four companies and can therefore as well be viewed as fundamental
control mechanisms. Furthermore, Key Encryption & Pseudonymization of Data
correlates to the key DRM component Security and is especially important in rela-
tion to raw data. In the investigation, this control mechanism was strongly related
to the management of personal data, meaning that it is used in order to ensure com-
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pliance and facilitate the utilization of personal data. Company C, which is a DBC,
does not collect nor process personal data which is why it is the only company that
does not use this type of control mechanism. In addition, Data Separation Processes
is only used by Company D, primarily in order to facilitate utilization of personal
data within the organization. This indicates that Company D has come further in
the development of processes for management of personal data. Company D also
stands out in their utilization of various tracking tools, which are used to track who
accesses or uses data, what data is utilized for and who is responsible for managing
certain data within the company. In relation to the key DRM components, these
mechanisms relate to both Access Control and Usage Control, which implies that
Company D has implemented technical control mechanisms with the purpose of in-
creasing the knowledge of what data exists within the company and how it is being
used.

Contract Based Property

All four investigated companies utilize three different contract based control mech-
anisms, namely Terms & Conditions Agreements, Contractual & Licensing Agree-
ments and Company Guidelines Regarding Data Management, as illustrated in Ta-
ble 4.4. As mentioned in Chapter 2.4 Control of Data, there are more established
regulations regarding ownership regarding personal data. Stating the purpose and
reason for gathering personal data is one of the many requirements set out by GDPR
(General Data Protection Regulation, 2016). Therefore, it is easy to understand why
Company A, B and D have implemented Terms & Conditions Agreements in rela-
tion to data gathering from their products and services. However, when it comes to
regulation of ownership for non-personal data, the existing legal frameworks have
proven non-sufficient, see Chapter 2.4 Control of Data . Therefore, the need for con-
tractual agreements other than Terms & Conditions Agreements is evident. This is
as well the reason for why all investigated companies use Contractual & Licensing
Agreements, see Table 5.1, in relation to transactions of data during collaborations
and partnerships. However, it was confirmed during the main interviews that the
laws regulating data during transactions are still not extensive enough and have not
been tested to the extent that actors know how this should be applied or regulated
in practice. Therefore, it can be concluded that there is still ambiguity and uncer-
tainty when it comes to data transactions or data sharing between different actors
in the industry.

Another important perspective in relation to ownership and utilization rights re-
garding data is the Data Source perspective. As soon as the company has an inflow
of data, a transaction is taking place which is however dependent on where data
is gathered from, i.e. the nature of the transaction. In relation to this, there are
different aspects that need to be considered. As shown by Figure 4.1, in Chapter
4.1 Investigation of Data Categorizations, the data input of a company can either
be primary or secondary. If it is primary, i.e. generated from the company’s prod-
ucts and services, the ownership and utilization rights can effectively be managed
through a terms and conditions agreement, which must be agreed to in order to
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use the product or service. However, if the data input is secondary, i.e. provided,
acquired or freely available, it can become more complicated. Freely available data
can often include licensing agreements, such as open source licenses, with various
terms that can have detrimental effects on the company if not considered carefully
before implementation. The term acquired data implies an exchange, meaning that
the data is acquired by offering the data provider something in return. This often
occurs during collaborations or partnerships with third-parties. For this reason,
determining the terms of the transaction through contractual agreements is crucial
in order to clarify e.g. who owns the data, who can utilize it and how it can be
utilized. Lastly, an example of a transaction containing provided data is, when a
user enters e.g. personal data, such as name, birth and email address, or customizes
the settings. In some cases, this is regulated through accepted terms and conditions
of the product or service but sometimes there is a need to explicitly state the terms
of the transactions.

Secrecy

Trade Secret Management is a control mechanism used by three of the investigated
companies, and the only identified mechanism related to Secrecy. As discussed in
Chapter 2.4 Control of Data, Trade Secret Management does not grant any exclusive
rights, but can still be an effective method to use when the firm does not want to
disclose certain information. Therefore, this control mechanism can be especially
relevant when the firm has performed analytical activities and developed business-
critical knowledge from their data. However, to maintain and uphold this type of
control the company must invest in strategies to manage the necessary processes.
As discussed previously, the company can promote innovation within the company
by enabling sharing of data and making data more available. However, the more
freely shared data, the more difficult it is to ensure that business-critical information
is not shared outside the company.

Market Power

Market Power includes mechanisms related to the firm that provide abilities to
exert control over other actors in the value chain. In the company investigation,
this control mechanism primarily appeared as method to secure continuous access
to data, which in turn often led to that the data increased the company’s control
position. As indicated in Table 5.1, four additional control mechanisms related
to Market Power were identified, although they were not mentioned during the
interviews. The definitions of these can be seen in Table 5.2.
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Table 5.2: Additional definitions of identified Control Mechanisms

Identified Data Control Mechanisms R
Establishment of a technological value offering which is not matched by any
Technological Leadership other on the market and thus ensures exclusive access to and control of data.

The number of users or operating physical products that can ensure access to
Installed Base data.

The effects that arise from the size of the installed base of a product or service
which leads to the installed base increasing further, and thus ensures control of
Network Externalities and access to data.

The cost of switching to a competing product or service after its intital adoption
Switching Costs by the user.

All the companies included in this study have been assessed to have strong estab-
lished brands, either by themselves or through their holding company. However, in
relation to control of data, the investigation showed that Company C and D’s brand
does not offer any control of data. Company A and B on the other hand, have brand
attributes that strongly correlate to words such as safety and security. This in turn
affects the willingness of users to give away data and the trust that collaborators
and partners have in the data. In the long run, the Brand Equity control mechanism
could lead to users choosing products or services based on the company’s brand and
how trustworthy it is in relation to data.

Company C and D, however, have a similar type of control that originates from a
different mechanisms which is recognized as Technological Leadership. This means
that Company C and D have established a control through their value offering, i.e.
technology, which is derived from the data and is distinct from any other technology
on the market. Similarly to Brand Equity, this provides the companies with the
opportunity to gather and process data, meaning continuous access to data, not
due to trustworthiness but purely due to technological superiority. Furthermore, all
four investigated companies have a large established installed base; whether it is
physical products or users. This, in itself, provides a strong control mechanism as
it grants market power and, for data-driven companies, ensures access to data from
the installed base. This is true for all four companies as they all gather data from
their respective installed base. However, only company C and D, the DBCs, have
managed to utilize Network Externalities to a large extent based on their installed
base. This indicates that the value and benefit of the products and services offered
by these two companies increase as the installed base grows, which in turn incites
more users. This loop ensures exclusive access to and control of new and more data,
which in turn strengthens the company’s market position further.

Another important control mechanism that did not emerge during the main inter-
views, but that was identified as critical for all four companies, is Switching Costs.
For Company A and B, the users can experience a cost of switching to a competing
product or service due to the investments made in an expensive physical product.
Besides the time investment of getting familiar with the technology, other necessary
investments include for example money and physical adaptions. Company C and D
have managed to achieve the same effect, i.e. the control of Switching Costs, with-
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out the user having invested a significant amount of money or physical adaptions.
Instead, these companies have increased the Switching Costs for the users thorough
personalization of the product and service. This means that by utilizing their user
data, Company C and D have made it difficult for users to switch to a competing
service because it has been strongly adapted to the user, which has immensely in-
creased the value of the service. By utilizing data, Company A and B could extend
the Switching Costs in the same way, in order to increase their control position and
not only rely on the monetary or physical Switching Cost of their products. In this
way, the users will have made various types of investments that prevent them from
switching to a competing product or service, no matter their monetary capabilities.

Right Based Property

Right Based Property was not mentioned as a distinct control mechanism for data
assets during the interviews, neither was it identified during the investigation of the
companies. The most plausible reason for this is, as mentioned in Chapter 2.4 Con-
trol of Data, that IPR regulations have not been adapted to data and can therefore
not provide adequate protection for or direct control of data assets. Copyright could
be used to protect specific program code, but in most cases during this study, it has
been the volume, flow or utilization of data which has been the source of value and
not the specific code. It should also be mentioned that copyright provides a rela-
tively weak protection since it is fairly easy to create a different source code that
achieves the same purpose as the original, which the copyright protection does not
prevent. Similarly, patent protection provides strong protection for technical inven-
tions that utilize data, such as systems or processes. However, this does not provide
direct protection of data. Furthermore, the applicability of IPR claims is affected
by the level of data structure. The Sui Generis Right can be valuable as it can
protect the content of a database. However, it requires proof of a substantial finan-
cial, material or human investment in the creation of the database, which essentially
means that the data must have been processed and structured to a great amount.
This was, however, not something that emerged during investigation. In addition,
it is unclear how control mechanisms related to Right Based Property is affected
by the implementation of Al and Al generated data. This since the property is not
directly created by a human, which is one of the main requirements for retrieving
Rights Based Property. However, one could suppose that the Al is implemented
by a human, and therefore can be used for Right Based Property control. This is
an interesting finding, as there have been some cases where the Right Based Prop-
erty has been discussed as not feasible protection, due it not being human created.
However, for the purpose of this project, IPR protection should conclusively not be
ignored as a means to control and protect data, but it should not be assumed to
provide enough protection on its own.

5.2.2 Control Mechanisms in Relation to Data Assets

The importance and relevance of the control mechanisms change throughout the
data value chain, meaning that a certain type of control might be more relevant
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for a certain type of data asset. This is illustrated by Figure 5.4, where Technical
Control, Contract Based Property and Secrecy are considered the most relevant
control mechanisms to use in relation to the identified data assets.
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Datasets Datasets
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{ Data Derived

Technical Control
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Right Based
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Low Level of Data Structure High

Figure 5.4: Analysis of the most relevant control mechanisms in relation to the
Data Assets

As presented in the Table, Technical Control is an important control mechanism
to use in relation to all seven data asset categories. For instance, encryption is
important for Raw Data and Metadata since these assets have data that is unstruc-
tured or semi-structured and therefore easily manipulated. In addition, encryption
is crucial in order to enable utilization of personal data. Another important control
mechanisms for all data assets is Access Management, which can be used to prevent
unauthorized access. Tracking of data is especially important during the trans-
formation from Raw Data to Unrefined and Refined Datasets in order to increase
transparency and facilitate troubleshooting if, for instance, data has been misinter-
preted. Control mechanisms related to Contract Based Property are, as previously
mentioned, necessary when data transactions occur. Therefore, this is assumed to
be most relevant for the control of Raw Data, Metadata, Data Derived Insights and
Predictions, since these assets are the most commonly transferred.

Secrecy has been acknowledged as a crucial type of control mechanism for all seven
data assets, but especially when the firm develops valuable knowledge which can
grant strong competitive advantages, for instance regarding user behavior or future
trends. Thus, the importance of Secrecy increases with the amount of competence,
analysis and processing that has been applied to the data. In addition, Secrecy is
crucial in relation to collection and management of personal data as well in order
to stay compliant with data privacy and integrity regulations. Since Right Based
Property can be difficult to apply to data assets, Secrecy becomes an even more
imperative control mechanism. Although this mechanism does not grant exclusive
rights to data, it is an effective method of ensuring that valuable information is
not shared with competitors or other actors and that the firm can maintain their
competitive advantages.

Market Power is a significant type of control mechanism in relation to all seven data
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assets since this type of control is primarily used to secure access to data. The
value is in establishing a control position in the market which enables one to have
constant flow of data and an established process for how to manage it. However, this
is considered less important in the Figure compared to the other control mechanisms
as it does not offer direct protection or control over data assets in the same way as
the other mechanisms do. Another aspect to consider is that Market Power can
be a rather unstable type of control, as it is dependent on market structures, other
actors and public opinions. This is particularly true in the current digital climate
with ongoing discussions regarding privacy and integrity in relation to data, which
can cause rapid changes.

Lastly, Right Based Property has been established as a type of control mechanism
that can be useful in combination with other types of control. Right Based Prop-
erty is particularly useful when interactions of intellectual assets or property occur
since it provides a mean of establishing ownership, which is essential as it enables
the transaction. However, in relation to data this type of control is considered less
relevant compared to the other types. This is especially true in relation to Secrecy
and Contract Based Property, which are both control mechanisms anchored in legal
systems, but estimated to provide greater control and protection of data. Patent
Right is not applicable to the data itself and is considered non-relevant, whilst Copy-
right and the Sui Generis Right could be used to establish control over databases.
As all data assets are essentially stored as databases, the Sui Generis Right and
Copyright can possibly be used to protect all seven data assets. The Sui Generis
Right is believed to offer the most relevant protection as it relates to the content of
the database. However, it is unclear what constitutes as a "substantial investment"
in relation to the creation of a database, and therefore the applicability of the Sui
Generis Right cannot nor will not be established in this report.

5.3 Value Creation from Data Assets

The abilities to create value from data has been one of the most discussed perspec-
tives in the interviews. The interviews indicated that there are several ways to drive
value from data and that the investigated companies work with this in different
ways.

For a business, it is important to understand how data can create value since the
value is not necessarily restricted to economic or monetary value. For instance, by
understanding how data can be used to create customer value, the company can im-
prove the customer experiences which leads to more satisfied customers and, in turn,
ensures that the customers will continue paying for the service. Another example
of this is sharing data across a large corporation which can lead to increased trans-
ferability and availability of the data. This can, in turn, increase the product and
service development processes, which leads to improved internal business processes
and a more transparent and cooperative company culture. By utilizing this kind
of thinking, a company can create more than only economic and monetary benefits
from data. The identified utilization areas that create value for the investigated
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companies are the following five main categories: Sales of Data, Internal Process
Optimization, Product & Service Development, Maintaining Sustainable Relation-
ships and Sharing & Exchange of Data. These were captured and explained in the
Theoretical Framework, Section 2.1.3 Data Monetization.

5.3.1 Value Analysis in relation to Data Assets

Figure 5.5 illustrates to which extent the various data assets can be relevant to
use in relation to the utilization areas. These findings were captured through the
comparative multiple case study as well as the empirical findings in regards to the
main data assets used in companies.
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Figure 5.5: Identified value creation opportunities in the investigated companies
in relation to the Data Assets

Sales of Data Assets

This utilization area includes utilization of data through either sales of assets or data
insights. This was one of the few utilization areas where the investigated companies
had not focused on creating value from data. Company C was the only company that
had mentioned that they utilize this possibility, as the company sells or distributes
Metadata or Unrefined datasets externally and internally. There are many strategies
where sales of data assets can be used to create value in a business. However, these
strategies have not been identified within the investigated companies. One strategy
that could be used, is to sell data derived insights and predictions to other collabo-
rating companies in order to enable more value co-creation between the actors. This
can enable companies to utilize their assets in new ways and co-create new types
of assets, which could be an interesting strategy to use depending on the company
business model. Another strategy could be to sell or license Raw Data or Metadata
to other companies and to create value by providing data to other companies that
need it and through that generate royalties. However, in order to create value in this
way, the data needs to be unique and not freely available. By incorporating licenses
or sales of Raw Data or Metadata, the company can create more business areas and
new business capabilities. Sales of Data Assets can be applied to any of the given
data assets depending on the company business model. The utilization area can
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enable value through many various ways such as new business areas, new monetary
streams, extension of the customer base and additional sales or provisions of data.
It can also enable value in the form of control such as a stronger market position,
e.g. by setting a new data standard within the given industry area. This can be
either through a technological perspective or a data perspective, where the company
has the ability to set an industry standard in how the data should be utilized and
managed.

Internal Process Optimization

This utilization strategy includes utilization areas such as data enrichment and im-
proving business processes. Data is utilized to optimize the business processes, to
ensure high quality data and to create value by internally aggregating the data to
enable a consolidated data landscape throughout the company. The data assets that
can be relevant to use with this utilization strategy are all except for Raw Data.
Raw Data could be used to optimize business processes in general, but was not iden-
tified as a utilized nor relevant asset for this strategy in the company investigation.
The remaining data assets were found to be used within the companies to different
degrees and purposes. Company C and D, the DBCs, worked a lot in this field by
creating value and optimizing their products with all identified data assets. This
was done to optimize the flow of data in the company, to ensure high quality data
and to create a more transparent way of working with data within the company.
Company A and B, the ICDTs, work with optimizing internal business processes
through data derived insights and predictions, but have however not utilized this to
a large extent compared to the DBCs. The ICDTs are focusing more on ensuring
high quality data within the company, but have not yet implemented optimizations
of data flow and transparency. Company D was the only company that utilized data
catalogs through this utilization area, by creating a larger data transferability and
transparency within the company. This asset is estimated to become an valuable
asset to implement as ICDTs and DBCs become even more data reliant, where the
ability to share data across the company will be essential in order to drive value
creation from it. The remaining addressed assets within this utilization field have
large capabilities to be valuable within the context of creating higher transparency
and data quality to optimize internal business processes. An example of this is how
refined datasets can be used to set an internal standard across the company regard-
ing how the datasets should be utilized and shared across the company. This in turn
can lead to data being more transferable and can help minimize duplicate datasets
and thereby ensure higher data quality.

There are many ways that internal process optimization can create value for the
various identified assets. This means that the utilization area can create value in
ways such as improved internal company value creation, larger availability of data
across the company, increased data quality, reduced costs, increased sales, increased
internal productivity, improved systems for decision support and improved detection
systems for inconsistencies and fraud.
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Product & Service Development

This utilization field includes utilizing the data for product and service optimiza-
tion, product or service innovation, contextualization or individualization. All of the
above mentioned areas relate to optimization of the existing products or services and
utilization of data to either make the product or service better, or to create better
experiences for the users. This utilization area requires both investments of compe-
tence and structured data, which is the reason for Data Derived Insights and Data
Derived Predictions being the only relevant assets to use. This utilization area is
implemented in all companies, however, to very varied degrees. Company C and
D incorporates this in their current business the most by using data to improve
the products and services and also to create recommendation features and person-
alized recommendations to the users. Company A and B have implemented some
of these strategies to various extents, e.g. optimization of the existing products and
services or innovating around new business areas. The ICDTs have not yet focused
on implementing contextualization or individualization, which can be because their
businesses do not necessarily revolve around a user utilizing the product or service.
In comparison, the business of the DBCs revolve around a user utilizing a product
making it easier to create individual recommendations. However, some of the inter-
viewees mentioned that the ICDTs have started to utilize predictive maintenance,
which can be addressed as a personalized experience, where a user or a company
can get predictions in how long their products or services will last until maintenance
is needed. The ICDTs are assumed to, in a near future, also have implemented the
full capabilities in order to utilize their data and enable fully optimized product and
service developments.

In order to utilize these assets in a firm, it is firstly very important that the Raw Data
and Metadata maintain the structure and quality standards needed. This is because
these assets are used as a basis for the Data Derived Insights and Predictions.
It is also assessed that the employees need to have large analytical capabilities
and competence in order to understand the customer demand and need. This is
a valuable intellectual asset within the firm, which is captured through the two
data assets, Data Derived Insights and Predictions. It is important that the data
is well structured and has high quality, since without these standards, it will be
difficult to create value through the product and service development utilization
area. These parameters are very important in all of the given utilization areas, but
they are even more important in this case where it sets the foundation for the results
retrieved from the Data Derived Insights and Predictions. This utilization area can
create value such as improved products and services, new products and services,
new business segments, improved customer experiences, personalized or customized
recommendations, increase of sales and price optimization.

Maintaining Sustainable Relationships

This utilization strategy includes data privacy and control guarantee, as well as
strengthening and building of customer relationships. Data is utilized by leveraging

73



5. Analysis

upon the creation and maintenance of sustainable relationships with the customer in
various ways. This utilization area requires that the data asset leverages and utilizes
customer data in one way or another. The most relevant data assets to utilize in
this field is Raw Data, Data Derived Insights and Data Derived Predictions, as these
are assets all related to customer data. These assets have also been identified in the
investigated companies. However, they are used to various extent for the utilization
area of maintaining sustainable relationships. The Raw Data asset category was
utilized as it includes either internally or externally collected customer data. The
companies collecting raw customer data need to be compliant with GDPR regula-
tions, where the customer for example should be able to request deletion of their
data and the company is required to have consent from the customer to use the
data (General Data Protection Regulation, 2016). By doing so, the customers gains
trust and loyalty towards the company, and gives the company control of their data,
which enhances their relationship. This was found to be done at all companies that
utilize customer data, which can be addressed as a way to maintain sustainable rela-
tionships. In conclusion, besides being compliant with GDPR there is also business
value to gain, as it leads to an increase of the company’s trustworthiness.

The assets Data Derived Insights and Predictions utilize customer data as they can
be used to create insights and predictions about the customers’ needs and demands.
This can lead to improved and maintained sustainable relationships as the customer
satisfaction increases, which in turn leads to customer retention. This utilization
field is used to a various extent within the investigated companies where the DBCs
have come further in implementing Al data-driven insights and predictions. The
ICDTs worked with this type of utilization as well, but their focus is still on manual
data analysis, rather than AI driven methods. However, as the ICDTs are becoming
more data-driven, this will create a need to create more automatic processes and
competence in utilizing these types of methods, both to be in line with competitors
but also to provide as enhanced experiences as the DBCs. Maintaining strong and
sustainable relationships can create value such as customer retention, as well as
increased customer loyalty, satisfaction and trust. In addition, this can also lead to
increased recurring revenue, increased market share and improved brand reputation.

Sharing & Exchange of Data

This utilization strategy includes data bartering and strategically opening data,
where data is utilized either by being shared or exchanged internally or externally
in return for other assets. The assets that were found to be relevant to use from the
interviews, were assets that were either semi-structured or structured. Unstructured
data can be valuable to share or exchange, but was not identified as an asset that
was used for this purpose. The data assets identified being shared or exchanged
within the companies were Metadata, Unrefined Datasets, Refined Datasets, Data
Derived Insights and Predictions.

The DBCs worked with sharing and exchange of data through various parts of their
company value chains or internally. The interviews confirmed that DBCs have come
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much further in sharing the data across the company, and they had identified that
this creates high business value. However, the different DBCs shared and exchanged
different types of data. Company D works to a larger extent with sharing Metadata,
Unrefined and Refined Datasets, as it is a part of their business model. Company
D, however, shares and distributes all above mentioned assets internally across the
company, in order to create an environment that fosters innovation processes. The
company also shares and exchanges data with their suppliers, however, not to a
large extent with external collaborators. Company C works to a larger extent with
sharing and exchanging data both internally and externally. From the interviews,
only Company C worked with strategically exchanging data with third parties for
other valuable assets. This can be an interesting way of leveraging data as it can
enable new partnerships and value co-creation between third party collaborations.
It will, however, be important to regulate the access and rights to the data, as this
becomes more important when more parties are involved. It will be important to
discuss the terms and conditions of the data in such collaborations, and to ensure
that both parties are on the same page so that the collaboration enables more
value creation. Sharing and exchange of data can create value such as new data
insights, tools or services that are captured through the exchange of data. It can also
create value through new partnerships, increased company visibility, collaborative
co-creation, abilities to share costs between partners sharing data. The ICDTs have,
in general, not yet implemented this utilization strategy to a large extent. However,
as described above, strategically sharing data across the companies can be of high
business value as it enables the company to work more united and share insights
and knowledge.

5.4 The Correlation between Value and Control

There is a strong correlation between the value creation and control mechanisms
when discussing data assets. The value and control affect and inflict each other in
many ways. From Figures 5.4 and 5.5 above, it is possible to detect that various
utilization approaches require different control strategies. Product & Service Devel-
opment for instance, utilizes Data Derived Insights and Predictions with the purpose
of providing the user with better products or services and improving the experience.
All five types of control mechanisms are applicable to these two data assets, but for
this specific utilization area, some are more crucial. In cases where Data Derived In-
sights and Predictions are used to provide e.g. individualization, there is a transfer
of valuable information occurring. Thus, there is a need to establish the ownership
of the data assets in use through contractual agreements, to restrict the access us-
ing access managements systems and to ensure that the valuable data assets used
are not shared outside the company through trade secret management. Similarly,
Sharing & Exchange of Data entails transferring of data assets, either internally
or externally, and thus requires explicit legal anchoring to enable the transactions.
Therefore, control mechanisms related to Contract Based Property and Right Based
Property are valuable to use in a control strategy. These control mechanisms en-
able contextualization of the data assets in question, which makes them manageable
according to intellectual property and contractual legal frameworks. Furthermore,
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Internal Process Optimization utilizes Metadata, Unrefined and Refined Datasets,
Data Catalogs and Data Derived Insights and Predictions. This utilization area
can enable unique and valuable processes for data management, which can be the
source of strong competitive advantages. Therefore, this type of utilization requires
to apply Secrecy to the relevant data assets in order to keep valuable information
within the organization and maintain the firm’s competitive advantage.

The identified seven data assets can be constructed in the form of a pyramid where
the value of each asset increases the higher up it is, see illustration in Figure 5.6.
One reason for this, is the simultaneous increase of competence intensiveness, mean-
ing that the higher up the asset, the more competence is required for the creation
of that asset. This correlates to the definition of data, as discussed in section 2.1.2
The Definition of Data, where data described as a transformation in various steps
before finally becoming wisdom. This transformation occurs through various de-
grees of processing, analysis and internalization, meaning that the more data is
comprehended and contextualized, the more it evolves and changes. Therefore, it is
clear that the value of the data assets increases the more competence that has been
applied, since the assets become more unique and contextualized.
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Figure 5.6: The Data Pyramid

The source of sustainable competitive advantage is the possession of assets that are
considered rare, valuable, inimitable and non-substitutable. With the increase of
applied competence to data, the data assets become more valuable to the company
because they are put into context, but they also become more rare and difficult to
re-create or substitute. If a company has applied specific competence or algorithmic
calculations to their data, the company will essentially be in possession of unique
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data assets, i.e. insights or predictions, that provide a strong sustainable compet-
itive advantages. This reasoning can be further developed into a statement that
sustainable competitive advantage can either come from Raw Data that in itself ful-
fills the four criteria, or by creating other data assets that fulfill the criteria through
competence appliance. Company C, for instance, uses freely available Raw Data,
i.e. not rare, inimitable or non-substitutable. But, through the collection, process-
ing and structuring of the data, the company transforms the data into Unrefined
and Refined Datasets that fulfill the criteria. This is the source of Company C’s
sustainable competitive advantage which has enabled them to establish a strong,
unique and valuable position on the market.

Two additional concepts that emerged during this study are static data and dynamic
data. Static data is defined as data which has value in itself and is not prone to
much change over time. Examples of static data include provided personal data,
e.g. name and birth date. Dynamic data on the other hand, often lacks value
in itself, meaning that is is either valuable as part of a larger volume of data or
that it becomes valuable through processing. In this case, the data serves a certain
purpose but is then rendered obsolete. Dynamic data also changes quickly and often,
meaning that it usually is characterized by a continuous data flow. This type of data
can for instance be generated user data, from a product or service. If data is static
or dynamic, can have implications on both the value creation and control of data. In
general, dynamic data requires a larger competence investment compared to static
data, in the form of e.g. processing and analysis in order to generate value. As
mentioned, dynamic data is often most valuable in large volumes, meaning that the
company must gather, process and synthesize the data before it creates value. In
addition, static data usually requires the same level and type of control throughout
its utilization, while the control needed for dynamic data can change because the
data is continuously transformed into different data assets.

The double-headed arrow on the right side of The Data Pyramid, in Figure 5.6,
illustrates that with the increase of competence intensiveness and value, the data
assets also become more sensitive from a business-critical perspective. This indicates
that the higher up the data assets are in the pyramid, the more valuable they are
and important for the company, which in turn indicates that it as well becomes
important to ensure protection and control of the assets. Put simply, the data assets
that are the strongest source of the company’s sustainable competitive advantage are
most important to protect. Therefore, these are considered Business Critical Data
Assets. Another finding from this study is that personal data must, in most cases, be
encrypted in order to fully enable utilization. This is also illustrated in the double-
headed arrow on the right side of Figure 5.6, which shows that the data sensitivity
from a personal data perspective increases as the data assets are less structured and
further down in the pyramid. Thus, as the personal data is processed and encrypted,
this sensitivity decreases whilst the business-critical sensitivity increases.
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5.5 Comparison between ICDT and DBC

There are many similarities and differences that can be found in DBCs and ICDTs in
relation to how data assets drive value and control. When comparing the businesses,
an overall finding is how the difference in utilizing data in the companies can affect
the companies’ abilities to create value from data. This has been a key finding in
all four research areas, where the companies utilize, collect and control their data
to various extents.

In general, DBCs have come further in the progress of creating value from data
in relation to ICDTs. However, ICDTs are starting to understand the value that
data can create which leads them to start collecting more data and finding more
utilization areas. Many DBCs also utilize the capabilities to create value from
data by combining human generated data and data generated by incorporation of
Al This was not as implemented within ICDTs, where many processes relied on
manually generated data. In general, the ICDTs have started to make more progress
in utilizing data to enable value creation. However, they still have a long way ahead
until they reach the same capabilities as the DBCs.

Similarly, regarding control of data, a general finding in the comparison between
DBCs and ICDTs is that, although all companies might have implemented similar
control mechanisms, DBCs have come much further. For instance, all companies
have contractual agreements and company guidelines regarding data, but it is clear
that these control mechanisms are much more robust and thought-through at DBCs.
However, when ICDT start to implement more utilization strategies it will be as-
sumed that the differences will not be as large between the companies utilization of
control mechanisms.

A major key finding in relation to control of data, is the difference between how
DBCs and ICDTs work with data sharing. The DBCs have purposely lowered the
data-sharing barrier throughout the company to enable simple access to data. In
doing so, they have promoted a more innovative environment. However, the lowered
barriers also mean lowered control of the data. ICDTs on the other hand, have not
enabled data sharing to the same extent, meaning that there are more obstacles in
the way of access to data throughout the company. This means that innovation is
possibly hindered and opportunities for value creation might go undiscovered, but it
also lowers the risk of data being wrongfully shared and of being non-compliant with
data regulations. This finding is interesting since it indicates that the companies
have weighted the benefits of promoting innovation and agility through data sharing
against the risks it invites in relation to control of data and regulation compliance.
In this dilemma of balance, DBCs have chosen a more risk-inviting approach in order
to ensure that innovation is not hindered.
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Value

Structure Source

Control

Figure 5.7: The correlation between value and control in relation to Data Struc-
ture and Data Source

When comparing DBCs and ICDTs, an intersting finding is the possibilities to con-
trol and create value from data is highly dependent on the Data Structure and the
Data Source, as illustrated in Figure 5.7. If the data is not structured as needed,
it is more difficult to ensure high quality data. This in turn leads to difficulties
in creating value of the data as it does not maintain the quality needed for value
creation. For data to be used for analytical purposes, it is of high necessity that the
data has high quality since it otherwise might not create the value demanded. If the
data does not maintain the quality needed, this in turn also affects the control of the
data, both internally and externally. The value creation and control are also highly
dependent on the source of the data as it can affect both the data quality and the
value creating possibilities. When generating, acquiring or being provided data, it is
vastly important to know where the data originates from and what the company is
allowed to do with the data. Especially in acquisitions, where a finding is that data
providing companies often try to regulate the ownership of the data in their favor.
As a data-driven company, it is important to have knowledge about the ownership
of the data as it directly affects the value creating possibilities. When retrieving
data from various sources, it can inflict the data quality since it is most likely not
in the same quality as the data within the company. This is also an important
aspect to have in mind, especially in relation to acquisitions and when data is being
being provided, as these can have other quality metrics. This in turn also affects the
possibility to control and create value from the data. By having knowledge about
the data source and data structure, this enables DBCs and ICDTs to create more
value and control of their data. To conclude, it is important to have a hand in the
middle of the illustration, and not focus on only one of the aspects, as this often
affects the abilities to enable control and value from data.
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5.6 The Data Asset Framework

The research results from this research study concluded in a Data Asset Framework
that illustrates the importance of data as an intellectual asset within a firm, see
Figure 5.8. The framework highlights and combines the identified major areas in
the research study which are data origin, the company data flow, data utilization,
data structure, data assets and lastly the control of data. By thoroughly analyzing
and investigating the findings from the theoretical framework as well as the empir-
ical results from the comparative multiple case study, these major areas have been
assessed as essential for enabling value creation and control of data assets.
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Figure 5.8: The Main Data Asset Framework

The Framework has been developed with the intention of making it as general as
possible, in order to enhance its applicability. The purpose of the framework is
therefore to increase the understanding of how data is gathered, transformed and
utilized through the company, and how this interacts with control aspects. Thus,
the framework provides clarity to the meaning of the concept Data as an Intellectual
Asset.

5.7 Answers to Research Questions

This section will present and provide brief answers to the research questions based
on the presented empirical results and analysis.
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5.7.1 Research Question 1

What data resources do companies have that are important for value creation?

There are endless volumes of data resources in a firm which can be valuable for a
company. The most prominent data resources identified in this research study were
user data, user behavior data, raw data, statistical data, user feedback data, event
data, location data, third party data, business sensitive data and refined datasets.
An important finding from this research is the difficulty of managing the various
perspectives in a firm in order to identify the resources that are important for value
creation. However, in order to enable value creation from data resources, they need
to be captured and utilized as data assets. Through the conducted literature analysis
and main interviews, seven types of generic data assets that are important for value
creation were identified, see Figure 5.9.

‘ Data Assets ’

Data Derived
Predictions

Data Derived

Raw Data Metadata Unrefined Refined C
Insights

Data Catalogs
Datasets Datasets 9

Figure 5.9: The seven generic data assets

5.7.2 Research Question 2

What control mechanisms can be relevant to use in relation to data assets and why?

The most relevant control mechanisms to use in relation to data assets are Technical
Control, Contracts Based Property and Secrecy. Mechanisms related to Technical
Control are fundamental for the purpose of controlling data assets. More specifi-
cally, various data encryption and pseudonymization methods are essential in order
to ensure compliance with current data regulations, to enable utilization of sensi-
tive data and protect valuable data assets from unauthorized access. In addition,
various tools related to tracking data within the company and managing the access
to data have been identified as crucial control mechanisms. Furthermore, in rela-
tion to regulation of ownership and rights to utilization, Contract Based Property
mechanisms, such as contractual agreements, are the most efficient type of control.
This applies both to transactions between the user and provider of a product or
service, and between the company and other actors, such as partners, suppliers and
collaborators. Control mechanisms related Right Based Property, such as IPRs,
have been deemed less relevant for data assets because the control offered is consid-
ered relatively weak. Secrecy is therefore considered to be a crucial type of control
mechanism that enables the company to keep business critical data within the orga-
nization and through that maintain important competitive advantages. Secrecy is
also important in relation to collection of personal data to ensure that the company
stays compliant with data regulations. Lastly, control mechanisms related to Market
Power have been identified as significant from a different control perspective. An
important identified source of competitive advantage includes an established data
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flow and processes needed to manage the data. Mechanisms related to Market Power
can enable the company to secure continuous access to data through e.g. their brand
and installed base. In addition, exclusive access to certain data types can in turn
strengthen the company’s market position and enable even greater access to data.

5.7.3 Research Question 3

How can data assets create value in a business setting?

Data assets can create value for companies in many various ways, both internally
for the company and externally for other actors in the value chain. The identified
utilization areas that can be used are Sales of Data Assets, Internal Process Opti-
mization, Product & Service Development, Maintaining Sustainable Relationships
and Sharing & Exchange of Data. The most prominent ways of utilizing the data
assets were through Internal Process Optimization and Sharing & Exchange. These
utilization areas enable the company to both improve their internal processes and
strategically become better at sharing and exchanging data across the company. In
addition, these areas can be used to improve the company’s ability to work internally
with data, which is an important basis to increase the utilization of the other areas.
The identified utilization areas can create economic value in terms of new revenue
streams or business segments, increase of sales and productivity, cost reductions and
detection of fraud or deviation, which can be used to support business decisions. In
addition, these utilization areas can increase customer trust and customer loyalty as
well as customer satisfaction, which in turn can create a large recurring revenue. By
successfully implementing more utilization areas, the data assets will create more
value for the firm which can lead to new ways of leveraging upon data, as well as
enable more economic benefits. It is also important to emphasize that in order to
enable value creation from data assets, it is necessary to complement the utilization
strategy with an appropriate control strategy that supports and facilitates the data
utilization.

5.7.4 Research Question 4

How does the value creation and control mechanisms related to data assets differ
between digital-born companies and industrial companies undergoing digital trans-
formation?

The major difference in relation to value creation and control mechanisms between
the companies, is that the DBCs have come further in the process of implementation.
Although both types of companies have access to a large amount of data, DBCs
have generally identified and implemented more ways to create value from their
data compared to ICDTs. However, DBCs have been found to not utilize their data
to the full potential, meaning that there are utilization areas which DBCs have not
yet implemented. It is however as well important to note, that not all utilization
areas are applicable to the company business. However, in this case this indicates
that DBCs possess the capabilities needed to become even better in creating value

82



5.7. Answers to Research Questions

from their data. In relation to control, both DBCs and ICDTs have implemented
similar control mechanisms, but in general, DBCs have come much further. This is
primarily made clear by the implemented control mechanisms at DBCs being more
robust and thought-through compared to ICDTs.
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6. Conclusion

Capturing and collecting data in companies is nowadays essential in order to be
part of the digital transformation that is occurring as society is becoming more
digitalized. Simultaneously, it is as important to understand how to manage and
control data to be able to drive value and leverage it. As industrial organizations
start to undergo digital transformations, it becomes essential to identify and capture
data assets in order for them to drive value from data. However, this is also true
for digital-born companies since, as this study has shown, these companies do not
utilize or create value from their data to the maximal extent possible, even if they
in comparison are much further ahead.

Data resources play a vital role for companies’ value creation as they set the founda-
tion for the value creating opportunities. In order for an organization to create value
from data, the company must ensure that it has the internal capabilities to collect
data. However, as this study has shown, it is not enough to collect a large amount
of data; the company must also have strategies for converting the data resources
to data assets. Thus, the company needs to understand how to manage data, as
well as establish a common vocabulary regarding data. In addition, it is important
that the company understands how to utilize and leverage data in order to create
economic benefits and monetize on it. Understanding these fundamental reasons on
why and how data resources can become valuable for companies sets the founda-
tion for the conversion of converting data resources to data assets. This research
study concluded that there are seven main data assets that are important for an
organization’s value creation, see Figure 6.1

Raw Data

Data Derived

Predictions Metadata

Main Data
Data Derived Assets Unrefined
Insights Datasets
Refined
Data Catalogs Datasets

Figure 6.1: The identified main data assets
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The study has shown that in order to enable value creation from data assets, a com-
pany must understand how data can be protected and controlled. It is important
to recognize which control mechanisms are most relevant to use in relation to each
data asset. In this research study, all recognized types of control mechanisms are
possible to use in relation to the identified data assets. However, depending on the
value creation strategy, different control mechanisms can be necessary in order to
enable, support or facilitate the value creation. In general, the most useful types of
control mechanisms in relation to data assets are Technical Control, Contract Based
Property and Secrecy. These respectively refer to mechanisms such as access man-
agement systems, contractual agreements and trade secret management. The only
type of control mechanisms not distinctively utilized in the investigated companies
was Right Based Property, which relates to IPRs. The most plausible reason for this
is that IPR regulations have not yet been adapted to suit the characteristics of data
and can therefore not provide adequate protection of data. Lastly, utilizing control
mechanisms related to Market Power can help ensure exclusive access to data. This
can, in turn, strengthen the company’s market position and lead to an increase of
competitive advantages on the market. All in all, control of data essentially in-
cludes regulation of ownership rights and rights to utilize data, ensuring compliance
with relevant data regulations, protecting data assets from unauthorized access and
ensuring continuous access to data. Another important aspect to note in relation
to control is that there are two types of sensitivity perspectives, Business-critical
and Personal Data, which can require different control strategies. The more unpro-
cessed and unstructured the data is, the more sensitive the data is from a personal
data perspective, since it has not yet been anonymized or encrypted. However, the
more processed and structured the data is, the more sensitive it becomes from a
business-critical perspective, meaning that is even more important to protect from
e.g. competitors.

Furthermore, in order to enable value creation from data assets, it is also important
to understand how data can be utilized and monetized on. Thus, the company must
recognize which utilization areas that can be used in relation to which data assets.
The value creation does, however, not always have to result in economic or monetary
value. It can for instance also lead to improved customer value or business value.
By understanding how data can be used to create customer value, the company can
improve the customer experience which, in turn, leads to increased customer sat-
isfaction and willingness to continue utilizing the product or service. If companies
can collect large volumes of data, various data assets can be captured and utilized
for many different purposes within a firm. The main identified utilization areas that
create value are the following five categories Sales of Data, Internal Process Opti-
mization, Product & Service Development, Maintaining Sustainable Relationships
and Sharing & Exchange of Data. The most prominently used areas in relation
to the identified seven main data assets were Internal Process Optimization and
Sharing and Exchange of Data, which included various ways to optimize the busi-
ness internally or share and exchange data across the company, either internally or
externally.

86



Furthermore, when comparing the two types of investigated businesses, [CDTs and
DBCs, it becomes clear that there are many similarities and differences that can
be found. An overall finding is the difference in utilization and value creation of
data within the businesses, and how this affects the companies’ abilities to create
value from data. The investigated companies collect, control and utilize their data
to different extents, which indicates that all have abilities to create value from data
but are implementing this to various degrees.

By summarizing the key findings and results from this research, the main research
question How do data assets drive value for digital-born companies versus industrial
companies undergoing digital transformation? can be answered. Data assets can
be utilized in many various ways to drive value for businesses. However, in order
to enable value creation from data, it is first necessary to understand which data
assets exist and how they can be captured, collected and used within a company.
There are also strong correlations between value and control of data. The more
structured the data is, the more competence has been invested and, thus, the more
valuable it becomes. However, the more valuable the data is, the more important it
is to protect it from competitors. The research concluded in the creation of a Data
Asset Framework, which was developed to increase the understanding of how data
is collected, transformed and utilized within the company, as well as how control of
data needs to be taken into consideration. The research also concluded in a Data
Pyramid visualization, which can be used to increase the understanding of how
value, competence investment and control are highly linked together. By utilizing
the logic of the Data Asset Framework and the Data Pyramid, it is possible to gain
an increased understanding of the intertwined relationship between data, control
and value.
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7. Discussion

This chapter will include a discussion of the contribution of research, research limi-
tations and lastly some suggestions for further research.

7.1 Contribution of Research

The existing literature in relation to data as an intellectual asset is heavily focused
on the business models of tech-savvy companies born in the digital era. More specif-
ically, the literature is focused on how digital-born companies create value from data
including various comparisons between digital companies. This research study, on
the other hand has contributed to an overarching understanding of the combination
of value creation, control and technology. In addition, this study has provided a
more IP focused approach which is a not well-covered research area in relation to
data. The study has also contributed to highlighting the major differences in various
companies utilizing data assets by comparing digital-born companies to industrial
companies undergoing digital transformations. By doing this, it has been possible
to realize how these different type of companies can learn from each other.

7.2 Research Limitations

As discussed previously, data and its related concepts have proved to be remarkably
ambiguous and thus, have definitions which vary greatly depending on the chosen
perspective and context. Although the concepts were recognized as social phenom-
ena, difficulties have arisen from the intense level of ontological subjectivity, which
were not predicted in the beginning of the study. Due to the short time-frame of
the project, the research could thus not fully explore all various definitions to the
desirable extent. In addition, to reach the desired level of robustness of the results,
the study would have required a considerably larger research sample, i.e. more and
longer interviews, both in the primary phase of data collection and in the pressure-
testing phase, and also more companies to investigate. This is especially true for the
two companies which were not as deeply investigated. The restricted time-frame of
the project was therefore again a main limitation affecting these aspect of the re-
search. Lastly, the implications of the COVID-19 pandemic have not gone unnoticed
in the development of the project. The most apparent factor has been the impact on
the quality of conversation during the conducted interviews, meetings and discus-
sions. Although the fully digital environment probably made it possible to conduct
a larger number of interviews and meetings, compared to a non-digital environment,
it also affected ones abilities to perceive underlying intuitions and meanings during
conversations. Additionally, being limited to a digital environment entailed some
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difficulties in finding key people for the study, due to the decrease in networking
opportunities.

7.3 Suggestions for Further Research

As this research study is one of few that investigate the relationship between data
and intellectual property, there are many suggestions for further research within
the field. A highly relevant research field to investigate further is the applicability
of the proposed Data Asset Framework. As this was only tested on a few people
within the investigated companies, it would be beneficial to continuously work with
the framework in order for it to be applicable, reliable and useful. In relation to
this, it would also be beneficial to broaden the perspective of the research to include
more types of data assets, i.e. not only R&D data. Another area of the Data Asset
Framework which could be further investigated is the possibilities to identify more
valuable sub-categories in relation to the proposed data assets. It would also be
interesting to further investigate the applicability of the framework in relation to
various business contexts and business models.

Since a large focus of this research study was to investigate the types of data that
exist within companies, the control and value perspective could be more thoroughly
investigated. In this research study, the focus was to investigate the companies in
relation to existing theory, and thereafter evaluate the identified assets in relation to
these findings. A suggestion could be to further investigate and evaluate the value
and control findings to enable even more reliable and valid results.

In relation to control mechanisms, a further research area could be to assess and
investigate to which degree the laws and regulations are applicable to data and how
these can be adapted to increase the applicability. This has not been thoroughly in-
vestigated in this study due to time constraint. Another interesting area for further
research is to analyze the global perspective in relation to control mechanisms and
legal requirements, since this study has only focused on the EU legislation. Further-
more, this research study has not analyzed and assessed personal data to a large
extent. Thus, this is another area which could be further investigated, especially
in relation to the global perspective as the definitions and regulations related to
personal data vary greatly between jurisdictions.
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D. Interview Guide

Introduction
Short introduction of the authors and their academic backgrounds.

“This project is our final thesis project in the master program Intellectual Capital
Management at Chalmers University of Technology in Gothenburg. The program
is focused on how to evaluate and create value from Intellectual Assets and create
business strategies anchored in intellectual property, in order to leverage their value.”

Short description of the purpose of the study

“The purpose of the study is to investigate how data can be managed as an intellec-
tual asset, meaning how it drives value for businesses and how it can be protected
and controlled. The project is a collaboration with [OTHER COMPANY] and we
will deliver one company specific internal deliverable each and one academic pa-
per. We have both signed contracts and NDAs so we treat all information collected
confidentially.”

Description and clarification of how the data gathered from the interviews
will be used, in order to ensure that consent is achieved and given for
publication.

“With that said, we also want to clarify how the information you share during this
interview will be used for our master thesis, which will be published at Chalmers
University of Technology. Your responses will be presented as qualitative data on
the perspectives of how data is used to drive business value and how it is managed.
Since it is a sensitive subject, the information that is collected in the interviews will
be presented with a high level of abstraction in our academic paper - meaning that

there will be no attribution to a particular individual (i.e. you) or company (i.e.
[COMPANY]).

With this in mind, please let us know if there is anything you want us to specifically
exclude from our thesis.”

Request interviewee to record the interview, for easier management of
transcription on interview material.

“If it’s OK with you, we would like to record the interview for our own personal
reflection. We will not share it, create any transcripts or publish any quotes and
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D. Interview Guide

we will delete the material immediately after the project is completed in June. The
purpose of recording is for us to be able to fully focus on our discussion. Is this OK
for you?”

Interview Questions
About the candidate
Could you in short describe your role at [COMPANY]?

Show Data Flow Chart

Key Data Data

Data I L
ata toput Activities Output

Data Utilization leading to new Data Input

“We have made this simplistic illustration of the data flow within a organization,
which shows that data comes into the company in one way and undergoes a value
adding transformation of some sort and then goes out again in a different form and
creates value - sometimes the utilization of data can in turn lead to new input of
data - based on this thinking we, would like to hear your thoughts on the data flow
at [COMPANYJ“

1. Data Input a) If we start at the beginning, what types of data do you know of
that comes into [COMPANY DIVISION] from products and/or services?"

b) How and from where is the data collected?

¢) An important aspect to consider in relation to data collection is regulating the
ownership and rights to utilize the collected data. How does [COMPANY] work
with regulating the data that is collected?

2. Key Data Activities

a) How is the collected data transformed, processed and structured, in order to
facilitate utilization at [COMPANY DIVISION]?

b) Data can typically be controlled and protected either through intellectual prop-
erty rights, such as trade secrets or copyright, or structural control mechanisms,
such as contracts and access. Is this something that your team or [COMPANY]
works with?
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If Yes, through which mechanisms is the data controlled and protected?
If No, do you see a need for guidelines on this?
3. Data Output

a) Can you think of any type of data that is unique for [COMPANY] or that [COM-
PANY] has exclusive access to? What data is unique and in what way is it unique?
In what ways is data utilized at [COMPANY DIVISION] to create value and for
whom?

b) In relation to what we discussed earlier regarding ownership and rights to utilize
data the collected data, how does [COMPANY] work with managing this in terms
of output data?

4. Data categorization / Data vocabulary

a) We have read articles and concluded that we think that a large obstacle when
working with data is that there is a lack of a common “data vocabulary” throughout
organizations. One way of resolving this is to have a set taxonomy or categories for
data - If you would categorize the data at [COMPANY], what do you think would
be useful main categories?

b) In your work at [COMPANY], do you currently use an existing way of data

categorization? Or do you know if there is a [COMPANY] way to categorize data
in general?
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