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Abstract

The FAIR guiding principles are findable, accessible, interoperable, and reusable
and they can be used by organisations to govern their data assets through human-
and machine-actionability (M. Wilkinson et al., 2016; GO-FAIR, 2018). The per-
formed exploratory and structured literature reviews suggest that the FAIR guiding
principles are mostly used in research organisations, but research about their use
in an IT enterprise context remains absent. The benefits for research organisations
have been written about abundantly, but their benefits to the IT consultancy sector
remain uninvestigated, at least to the best of the author’s knowledge.

The aim of the research at hand is to investigate the existing gap in the use of
the FAIR guiding principles in IT consultancy storage and archiving of engagement
data. A structured literature review was performed and 4 case studies were con-
ducted. The results from the exploratory case studies show that there is room for
the implementation of FAIR, as the employees at the selected enterprise experience
challenges in the process of storing and archiving engagement data and finding data
back once it is archived. As a result of the systematic review and case studies, the
FAIR-iT framework was developed with the following principles in mind: findable,
accessible, interoperable, reusable, internal, and trustable. Importantly, the last
two principles have been added to emphasise the benefits that companies can gain
from implementing the FAIR principles according to their corporate standard and
are more focused on the governance of data. The added principles are not separate
from the foundational four principles, but are supportive and only emphasise what
the original principles already encompassed. The framework also provides a data
preparation flow to help employees feel empowered in their tasks and broaden their
skills so that they can take on the responsibility of caring for engagement data. Fi-
nally, the framework also provides a plan for change management once an enterprise
decides to implement the FAIR-iT principles in its workflow as literature has shown
that user acceptance is of importance in implementation projects (Akrong et al.,
2022; Shah et al., 2011).

The findings of this study implicate that enterprises can benefit from the adop-
tion of the FAIR principles, but that there is a different angle to be taken than
when they are implemented in research organisations. Enterprises are more reticent
about their processes and data to maintain a competitive advantage, and because
of contractual agreements with relation to the data of their clients. This is why the
FAIR principles will be useful for internal use at first. However, as several case study
participants noted: there might be a future where there is room for collaboration
rather than competition, and that is where the use of the FAIR-iT principles will
flourish; once they become the FAIR-T principles.
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Chapter 1

Introduction & Thesis framework

This chapter first introduces the topic at hand and describes the problem statement.
Additionally, this chapter contains sections where the research design, literature
review method, and research method are explained.

1.1 Introduction
The FAIR guiding principles are four foundational principles that have the goal of
enabling long-term care of digital assets so that they can be reused for future research
(M. Wilkinson, Dumontier, & Aalbersberg, 2016). The principles are Findable, Ac-
cessible, Interoperable, and Reusable. Together, they should enable organisations
to manage their data more effectively. Literature suggests that the current appli-
cation for the FAIR principles is mostly on public and scientific data (GO-FAIR,
2018). The idea behind the FAIR principles stems back to the concept of Open Data
(Murray-Rust, 2008). The concept of Open Science (which stems from the concept
of OD) is supported by the European Open Science Cloud (EOSC) which has the
goal of accelerating and supporting the transition to increasingly effective science.
The goal of OD and the EOSC is to reuse data more efficiently and easily. This is
beneficial to research organisations as it is likely to speed up the research process
(Wise et al., 2019), but it could potentially be beneficial to enterprises as well, as
data reuse is not something that occurs frequently but could benefit organisational
processes (Labadie et al., 2020).

Enterprises gain an increasing amount of data on a daily basis (Wixom & Ross,
2017). In order to make these amounts of data advantageous, the data will have to
be analysed and stored in a way that makes it possible to find it back, while ensuring
that the data is kept safe from those without access (George et al., 2014). As the
quantities of data are ever increasing, the repositories and archives from enterprises
are increasing too to keep up with the larger amount of data. It is reported that
between 60% and 70% of enterprise data is unused (Gualtieri, 2016). The kept data
is often not used to its full potential as it is not well maintained, trustable, or of high
quality. As more enterprises rely on data for their business practices, an increasing
amount of employees have to become data citizens (or: someone who uses data on a
regular basis). The requirements to encourage employees to increase their data us-
age can be found in the FAIR principles (Labadie et al., 2020). Better management
of data is said to lead to a competitive advantage if the information coming from
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the data is leveraged correctly (Russom, 2017).

Academic research on the implementation of the FAIR principles has been abun-
dantly presented. However, much of the research is concerned only with their im-
plication for research organisations (Wise et al., 2019; Katz et al., 2021; Nicholson
et al., 2023). As far as the author’s knowledge goes, there is little research on the
use of the FAIR principles in an IT consultancy and audit context. This research
gap, combined with the ever-growing amount of data that enterprises have at their
disposal, creates an opportunity for research. The FAIR principles could be advan-
tageous to enterprises as they provide guidelines on how data could be stored in a
way that makes it findable, accessible, interoperable, and reusable (Labadie et al.,
2020), which will be important as company archives have to store more data than
ever before. The research at hand aims to investigate whether the FAIR guiding
principles can benefit enterprise organisations in the same way as the principles ben-
efit research organisations with the goal of unifying and streamlining the enterprise
data storage and archiving process through the use of the FAIR principles with as
little employee resistance as possible by designing an artefact that satisfies these
requirements. The scope of the thesis will be the storage and archiving of project
data in the form of engagement files for consultancy and audit departments, as the
specific enterprise the thesis was written at identified this to be a challenge.

1.1.1 Thesis structure

The thesis utilizes the following structure. Section 1.2 describes the research de-
sign, the steps that will be undertaken, and the framework used. This is where the
research questions can be found. Also, it explains the research and data gathering
in detail. Chapter 2 provides extensive background knowledge and summarises aca-
demic sources available in the context of FAIR principles. 3 shows the results from
the interviews and the draft version of the framework, which will later be validated.
Chapter 4 describes how the validation of the draft of the framework was performed
and what the results were. Chapter 5 contains the final version of the framework and
the accompanying advice for change management within the organisation the thesis
was performed at. Chapter 6 discusses the implications of the results for academics
and practice. Here, limitations will be discussed as well. Chapter 7 concludes the
thesis and provides key contributions.

Please note that because of a non-disclosure agreement, the data used from
the company will not be shared as part of the thesis. This includes enterprise
documentation and names from persons, departments, or the enterprise itself. The
necessary information has been made anonymous.

1.2 Research Design
This thesis contains descriptive research and design research, which will be of an
exploratory nature. The descriptive research is conducted by doing a systematic lit-
erature review and case study which address the knowledge questions that are critical
for understanding the state-of-the-art of this field and aid in defining a framework
for the preparation of the adoption of the FAIR principles. During the thesis, the
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design science framework described by Wieringa (2014) will be followed. This frame-
work was chosen as it provides guidelines on how to conduct design research but
also allows for the answering of knowledge questions in support. Wieringa (2014)
describes the goal of a design project to be the (re)design of an artefact in order to
improve its contribution to the achievement of a larger goal. The proposed design
cycle describes the process of a design research project which comprises the fol-
lowing phases: Problem investigation, treatment design, and treatment validation.
This then flows into the treatment implementation and implementation evaluation,
as the design cycle contributes to a larger engineering cycle. The latter two phases
will not be part of this thesis as the goal is not to implement a framework, but to
design it, and one cannot evaluate a framework that has not been implemented. It
is important to note that this cycle is iterative and it could be the case that the
steps are taken several times in order to ensure that the designed artefact satisfies
the requirements. The design cycle can be found in figure 1.1.

Figure 1.1: Design cycle adapted from Wieringa (p. 28)

Wieringa (2014) mentions that his design cycle follows steps that are similar
to the design science research methodology that Peffers, Tuunanen, Rothenberger,
& Chatterjee (2008) designed. The choice was made to use the methodology by
Wieringa (2014) rather than the one from Peffers, Tuunanen, Rothenberger, & Chat-
terjee (2008) as the former encompasses a conceptual framework that also includes
the design of research problems and accompanying questions, together with research
methods that can be applied throughout the cycle.

1.2.1 Research objective and questions

Wieringa (2014) proposed a template for the definition of design problems (which
he also refers to as technical research problems). Following the proposed template,
the objective of this thesis can be defined as to improve <the method IT consultancy
and audit departments use for data storage> by <developing a framework> that
satisfies <the FAIR data principles and highlights the change management process>
in order to <guide the preparation of going FAIR and thereby improving the process
of finding and working with data from past projects>. The template can be seen in
figure 1.2
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Figure 1.2: Wieringa’s template for technical research questions (p.16)

From this design research objective, the following main research question has
been formulated: How can the applicability of the FAIR data principles in an en-
terprise context be enhanced, specifically so that a framework can be developed that
allows organisations to prepare the adoption of FAIR into the data storage process
of engagement files in IT consultancy and audit departments?

Since the goal is to make adaptations that allow for the implementation of the
FAIR data principles within consultancy and audit departments, several descriptive
knowledge questions must be answered. The choice for these consultancy and audit
departments was made because these people are often already used to working with
data, so they already are data citizens. Next to this, a fitting implementation
framework must be developed using a technical research question. The choice for a
framework over a procedure is because a framework is less specific and rigid. The
goal is to create a set of approaches that will contribute to the implementation of
FAIR, not to have a list of steps that must be followed. The first knowledge question
is defined as:

1. What challenges should the implementation of FAIR solve and how is this
currently orchestrated in an enterprise context?

Firstly, the state-of-the-art use of the FAIR data principles in a business context
should be researched. The reason for this is that exploratory literature research
has shown that the principles are mostly used by universities and other research
organisations, but not yet by businesses. For this sub-question, it is important to
note that this will likely not be only consultancy companies but also other sectors.
The state-of-the-art will be reviewed in the literature review, but there will be no
separate research question dedicated to the topic as it should not be the main focus
of the research.

The second question aims at identifying practices that can be deployed to ef-
fectively manage data using the FAIR data principles. This will include existing
strategies and frameworks, as well as best practices.

2. What frameworks and tools have been developed to aid the adoption and im-
plementation of the FAIR principles and thereby help organisations go FAIR?

The main research question highlights the desire for an implementable frame-
work. Answering this research question will aid in identifying actions and risks that
consultancy companies might encounter when making the step towards FAIR while

14



obstructing the implementation process as little as possible. This is why it is impor-
tant to not only consider the benefits a department can reap from implementing the
framework but also assess the impact it could have on current business practices.

The last question focuses on the change management aspect of the preparation
for implementation. The final research question is as follows:

3. What change management steps should enterprises undertake to guide the
adoption and implementation of the FAIR principles?

The implementation of a new framework will require a change management plan
as this is crucial to create an implementation with as little resistance as possible.
The final sub-question focuses on this aspect. It is well-known that guided change
management is a critical success factor in any business change that affects employ-
ees on a large scale. Therefore, managing change is crucial to the success of the
framework that is to be developed (Kerssens, 2023) 1.

1.2.2 Research Model

The combination between the research questions and the research design is pre-
sented in the figure below. Data will be gathered in several ways during the re-
search. The first way is a systematic literature review. With this method, some of
the sub-questions will be answered. Then, a case study will be conducted in order
to investigate the requirements to ensure that the framework is fitting to the style
of working within the IT consultancy firm the internship is performed at. The case
study will be held with managers and senior managers, as they have more insight
into the process level compared to other employees. The combination of these two
methods will create the draft for the framework, change management plan, and ac-
companying road map. The reason why it is not only based on literature is the lack
of empirical research in relation to this topic. The outcome of the systematic review
and the case study will seek to answer the knowledge questions and gain a clear
perspective on the problem context. This will then ultimately draft the first version
of the framework.

The third part of the cycle is to validate the created artefact. This means that
the draft of the framework will be validated. This will be achieved through a series
of interviews with different participants than the case study to see whether the
framework fulfils the expectations and needs of the people who will work with the
framework the most. First, participants are asked to review the draft to evaluate
the benefits of the framework for their department or project teams. Secondly, they
will be asked whether they think the framework is something they can work with
once it is implemented and whether the change management plan fits with their
expectations. The choice to do this was made because research has highlighted that
employee involvement is a deciding factor in change management, as was mentioned
previously. The input from the target group will then alter the draft framework in
order to create the final version of the framework. In figure 1.3, the vertical arrows
at the bottom indicate the phases of the design cycle from Wieringa (2014), whereas
the boxes above indicate what actions are performed during that cycle.

1This statement is the result of previous research performed in an earlier issued report by the
same author

15



Figure 1.3: The proposed research model

The use of the design cycle in this research as proposed by Wieringa can be seen
in more detail in figure 1.1.
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Table 1.1: Applied design cycle phases

DESIGN PHASE RESEARCH FOCUS METHOD CHAPTER

Problem investiga-
tion

State-of-the-art of
FAIR tooling and
application in different
sectors

Literature review 2

RQ1: What challenges
should the implemen-
tation of FAIR solve
and how is this cur-
rently orchestrated in
an enterprise context?

Literature review,
case study 2, 3

Treatment design

RQ2: What frame-
works and tools have
been developed to aid
the adoption and im-
plementation of the
FAIR principles and
thereby help organisa-
tions go FAIR?

Literature review,
case study 2, 3

RQ3: What change
management steps
should enterprises
undertake to guide the
adoption and imple-
mentation of the FAIR
principles?

Literature review,
case study 2, 3

Validation Change management
effectiveness Expert opinion 4

Requirements Expert opinion 4

1.3 Literature review method
This chapter contains a literature review of concepts that relate to the use of the
FAIR principles in a business context. This will be split up into two parts. One will
describe the use of the FAIR principles in other industries than business. The sec-
ond part will present existing frameworks related to the use of the FAIR principles.
Lastly, a conclusion from these two parts will be drawn, which will serve as one of
the base steps for the draft of the to-be created method.

To ensure that relevant literature concerning the FAIR principles is selected, a
structured literature review was performed using the strategy proposed by Kitchen-
ham (2004). The process will have an iterative nature, where the inclusion and
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exclusion criteria will be adapted based on the search results. Please take note that
the search for the systematic literature review was carried out in week 22 of 2023
and may differ if the search would be performed again. The search protocol used can
be found in Appendix A. The search protocol is a detailed description of the used
search terms and the criteria for inclusion and exclusion. This is done to make sure
that as little bias and as much coherency as possible exists when selecting relevant
literature. The search terms were initially created through an exploratory literature
review, but were later adapted in an iterative way to ensure that all relevant liter-
ature was captured. An example of this is the exclusion criteria of the threshold
of 15 citations. The threshold was moved up and down in several databases to see
what it would do to the results that showed up. The reason for this is the suggestion
that some of the relevant literature might be too young to be cited as often as older
papers, whilst being of relevance to the topic at hand.

The papers were selected based on scanning of the titles of all of the results of
the selection that was made after applying the inclusion and exclusion criteria. All
papers that did not seem to have a relevant title were excluded immediately. Then,
the abstracts and key words of the left over papers were read, and once again all
papers that had abstracts that seemed irrelevant were removed from the selection.
As a last step, the selection of papers were read through fully, and based on the read-
through a final selection was made. From the final selection, sources were checked
and some sources went through an iteration of the method to see if they would fit
in the review. The papers that were part of this final selection are the papers that
were used in the literature review as all of the contents were relevant to the topic.
The selection steps were carried out with a conservative nature, meaning that when
doubt existed about the relevance of the paper, it would be taken to the next step to
ensure that no relevant literature would be missed. This resulted in a total selection
of 15 papers The process is visualised in figure 1.4.

Figure 1.4: Structured literature review method and output
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The quality of the literature is an important factor in systematic reviews. This
is why only certain academic databases were researched and the selection was made
from conference and journal papers only. However, it is important to note that the
inclusion of literature that is not peer-reviewed (yet) can be important in research
that is related to software engineering, according to Garousi, Felderer, & Mäntylä
(2017). This is especially important when there is not a substantial amount of lit-
erature from the field or research, which is the case with the FAIR principles in
relation to business. Grey literature (literature that is not peer-reviewed) might
provide state-of-the-art ideas and concepts that might be too new to be reviewed
already, which may help avoid certain types of bias like publication bias. There
was little academic literature available that focused specifically on the use of the
FAIR principles in business sectors. The use of grey literature in combination with
academic literature makes this literature review a "multi-vocal" literature review.
A risk of conducting multi-vocal literature reviews is that the quality of the papers
might be lower than standard. Therefore, only first-tier grey literature was used that
had high credibility, examples include grey literature found in books and whitepa-
pers.

During the search as mentioned in Appendix A, only literature from 2016 onward
was selected as the FAIR principles did not exist before that. Later, the possibility
arose to use older research as a result of the reference research as those papers pre-
sented a deeper understanding of the background of the newer research. However,
all of the selected reference papers fell into the chosen time frame. In week 26 of
2023, another exploratory search was performed using Google Scholar, to ensure
that no new data was published during the writing of the thesis. This did not yield
any new results, so the list of papers is considered complete. The list can be found
in Appendix B.

A total of sixteen papers were selected for the final list. Of these papers, there
are six journal papers and seven conference papers. The list was completed with
one article and two white papers. Interestingly, most of the papers are not based
on empirical research. Instead, many of the papers are based on expert opinions,
which are often personal opinions from the authors themselves. A small selection
of the papers was purely based on literature. Almost none of the papers are based
on empirical evidence such as interview results, case studies, or a survey. This is
likely because research in this sector has little opportunity to work with empirical
evidence, and there is often a significant reliance on expert opinion, according to
Kitchenham (2004). However, some researchers performed tests with the use of
scripting and simulation.

The development of the framework consists of several parts, some of which in-
clude: a problem investigation, research about usable frameworks, methods for im-
plementation and management, and lastly the change management aspect. The
results of the literature review will be split up into these important aspects. The
first three parts will stem from the structured literature review, whereas the last
part will be taken from a previous report by the same author as well as some state-
of-the-art information on change management.

19



1.4 Research Method

1.4.1 Case study

The exploratory literature review served as the basis of the theoretical background
provided in chapter 2. During the exploratory literature review, it has become clear
that a lack of empirical research in the field of FAIR in enterprises exists. There-
fore, the gathering of empirical evidence is imperative in the context of this research.
This should allow the author to base the to-be-created method in a real-world con-
text, thereby increasing the reliability of the conclusions. The choice was made to
investigate the requirements of a framework further by conducting a case study.
Additionally, the second goal of the case study is to investigate the requirements
of a change management plan, as well as the general opinion about change within
the organisation. The case study follows a replication logic while using a multiple-
case holistic design, as proposed by Yin (2018). The FAIR principles are the global
unit of analysis per enterprise and only one enterprise was analysed with employees
from various departments to see if their answers will be comparable. Evidence was
collected in three ways:

• Semi-structured interviews: The main input for the data collection was done
through a case study. A case study was conducted with employees from dif-
ferent departments related to IT consultancy and audit within the same en-
terprise. Case study participants were selected based on position, years of
experience, and project experience related to the topic. For example, the
years of experience the participants have ranges between X and Y. This choice
was made because a spread in the amount of experience is considered desir-
able to provide insights from employees with a lot of experience as well as
those who do not have a lot of experience yet. The choice for choosing par-
ticipants from several positions is to see if the challenges they encounter are
spread evenly across the firm. The case study was held in individual sessions
of about an hour through Microsoft Teams. The first part of the case study
was about problem investigation and their view on a solution, after which the
FAIR principles were introduced. Here, participants were shown results from
the literature research as well as a short explanation of the FAIR principles.
This choice not to show the FAIR principles immediately was made so that
the interviewees were not instantly steered in the direction of FAIR, as their
views on other possible solutions are important to the study as well. Lastly,
the respondents were asked about their view on change management within
the organisation and their opinion about what matters when implementing
change.

• Additional documentation: Additional documentation was obtained in the
form of presentations, documents, and figures of what the enterprise-developed
change management strategy looks like. This information is considered confi-
dential and will only be described indirectly so as to not violate the regulations
with respect to sharing of this information.

• Exploratory conversations: Before the process of official data collection started,
the author searched for a specific scope for the thesis to take. This was done
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through informal conversations during exploratory meetings. Additional re-
marks that were interesting for the empirical data collection were written down
as long as there was no mention of confidential information. The employees
selected for these conversations all worked intensively with the data collection
process and identified themselves as knowledgeable on the topic through their
job titles and description available on the enterprise intranet. A total of six
exploratory conversations were held in weeks 17, 18, and 19 of the year 2023.

Four experts were selected with the goal of achieving saturation in the data set. A
data set is said to be saturated once no new data that provides additional information
is found (Glaser & Strauss, 1967), hence when the participants do not provide new
challenges or solutions in their answers. In the case these four participants would
not have been enough to rule out new answers, more participants would have been
added to the pool so that saturation would have been reached.

Analysis of case study results

The sessions were recorded and transcribed using Microsoft Teams. All partici-
pants gave permission for this. After the interviews were completed, the recordings
and transcripts were cross-checked to see if everything was correctly transcribed.
Changes were made in the cases where the transcript was not correct. In some in-
stances, the in-between conversation did not contribute to answering the case study
questions (an example of this is the question if participants could see the shared
screen). These pieces of the transcript were removed for clarity, the rest of the tran-
script is precise. Some parts of the transcripts have been removed as they contained
information about clients or the enterprise itself. Due to the non-disclosure agree-
ment, these details have to remain anonymous. The average length of a transcript is
eleven pages. The transcripts were not sent to the participants as most of them did
have time to check for feedback. The interviews all lasted between 45 and 55 minutes.

The case study was analysed using ATLAS ti, which is a qualitative data anal-
ysis software. The concept of open coding was followed (Bryman, 2012). Relevant
sentences and paragraphs were assigned certain codes that related to key topics of
the research. During and after the coding process, certain codes were added, merged
or deleted. Sentences and paragraphs were assigned one or multiple codes based on
the contents. The relationships between the code categories were taken from the
relationships between codes in their subgroups. An overview of the coding can be
found in Appendix D. Information from additional documents was not coded as it
already related to very specific codes.

1.4.2 Validation

In order to validate the created artefact (the framework, in this case), the artefact
should be validated. Venable, Pries-Heje, & Baskerville (2016) describe different
strategies for the validation of design science research. The first distinction is made
on the basis of the goal of the validation. In formative evaluation, the goal is to
improve the artefact based on the validation results. In summative evaluations, the
goal is to test whether the artefact matches expectations. The methods used for the
evaluation are the basis for the second distinction. Naturalistic evaluations intend
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to validate the artefact in the real environment where it will be deployed. Artificial
evaluations, on the other hand, intend to evaluate the artefact using laboratory ex-
periments and simulations. The latter is not applicable to this thesis and will not
be considered as a validation strategy.

Next to the categories of evaluations, Venable, Pries-Heje, & Baskerville (2016)
also define a variety of strategies for evaluation. The strategy that has been se-
lected for this research is the "Human Risk and Effectiveness" strategy. This is
chosen because it has a focus on a design risk that is related to social difficulties or
users, there is a large possibility to evaluate with real users in the real context, and
lastly, because the goal of the evaluation is to establish the benefit of the artefact in
real situations. The chosen strategy emphasises formative evaluations early. Likely
starting out with formative, artificial evaluations, but moving towards formative
naturalistic evaluations quickly. Near the end of the development of the artefact,
and thus the strategy, the focus will be on the evaluation of the effectiveness of the
artefact, thereby moving towards naturalistic summative evaluations. As the goal
of this research is to ascertain whether the FAIR principles can benefit enterprises,
the focus of the research steers away from the technical aspects and more into the
organisational and social domain. This is why the chosen strategy is likely to fit
well with the goal of the thesis.

Expert opinions

The framework for FAIR implementation was validated through expert opinions
from experts in the field of IT consultancy who were also working at the case
company. This means that the validation was performed internally. According to
Wieringa (2014) it is important to select experts who would work with the artefact
intensively and have extensive knowledge of how the artefact will interact with the
problem context at hand. They must predict what effects will arise. The experts
were selected based on years of experience and department. The goal was to have
a range of years of experience to prevent only interviewing employees who had just
started and might not have encountered many challenges yet. Only employees from
consultancy and audit departments were selected for the validation as these depart-
ments are the ones the framework should be applied to. None of the experts were
involved in the research before so there would be an unbiased view on the framework.

All interviews were recorded through Microsoft Teams and then transcribed.
The interviews had a semi-structured approach and were similar in order to the
case study. First, the principles were presented in the form of an overview, after
which the data processing flow was shown, followed by the change management
plan. As the goal of the interviews is to validate the findings and see if aspects of
the framework or change management plan had to change, no coding was applied to
the transcripts. The process of validation was not of an iterative nature. All of the
experts were presented with the same information about the framework and change
management plan. Then, after the interviews, the framework and plan were adapted
according to the reactions and comments from the experts. The choice not to make
the process iterative, so the framework changing in between every expert interview,
was made because that could lead to a situation where the framework and change
management plan would be continuously adapted back to previous versions which
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would lead to difficulties regarding time constraints.

Previous respondents

The participants from case study were requested to take a look at the draft frame-
work. The draft framework was shared with them through email. They were asked
to provide written feedback on the framework to see whether the requirements they
expressed were met. Unfortunately, only one expert was available at the time of
validation.
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Chapter 2

Theoretical background

This chapter consists of the theoretical background of the thesis. First, background
information about the various topics will be given. After that, a literature review
of state-of-the-art concepts, FAIR tools, and literature on change management will
be provided.

2.1 Background
This chapter presents information about key concepts related to the thesis. These
will be separated in the question of what the FAIR principles actually are, their
benefits and challenges, and the concepts of open science and data stewardship,
which are both closely related to the FAIR guiding principles.

2.1.1 What are the FAIR principles?

The "FAIR Guiding Principles for scientific data management and Stewardship"
were published in 2016. According to the GO FAIR website, the goal of the FAIR
principles is to provide guidelines to improve several aspects of digital assets. The
foundational principles are Findability, Accessibility, Interoperability, and Reusabil-
ity. If all aspects are implemented correctly, the data should be easy to work with
for humans and Artificial Intelligence (AI) agents. The four principles can be split
up into fifteen guiding principles, which will be described below. Additionally, they
can be found in figure 2.1. The principles refer to three categories of entities: data,
metadata and the infrastructure of the data. This ensures that data is well de-
scribed in itself and a meta-variant, while also ensuring technical compliance, such
as a location in a system (GO-FAIR, 2018). Metadata has been described as "data
that describes other data", which is rather vague. Metadata contains no information
about the contents, but rather on how it was gathered, when it was created and the
size of the data set. This should enable users to easily find, manage, and use the data
set (Farrier, 2022). The FAIR principles advocate that metadata schemes require
standardisation in order to simplify the process among sources, which is something
that influences research communities as they might have to change the way they
structure data. Adding to this, the GDPR requires that metadata is verified, and
whether metadata provides information on the data subject and processing policy
(Landi et al., 2020). FAIR handles this requirement by treating all pairs of data
and metadata in isolation. The metadata is considered to be the descriptor, and
the data itself is always the thing it describes within the context. This leads to
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a situation where even if the context changes, the link between the data and the
metadata does not, even if data suddenly becomes metadata in the renewed context
(Jacobsen, de Miranda Azevedo, et al., 2020). Extensive metadata has also been
identified to improve the comparison and bench-marking of certain approaches, such
as Machine Learning. This is because it can provide a baseline that can be used to
group certain requirements with data sets or algorithms. This could greatly benefit
research as it could speed up the process of data collection, which is something that
FAIR advocates as well (Katz et al., 2021).

Figure 2.1: The FAIR foundational principles and their guiding principles

Findability

An important step in working with data is finding the data that is needed. GO FAIR
describes that both data and metadata should be easy to find for all entities that
have authorisation. Metadata which is machine readable is crucial for the discovery
of data sets by AI and Machine Learning (ML) agents. The Findability principle can
be split up into multiple counterparts that, together, make a data set findable. The
action points for this principle are focused on the identification of a data set, the use
and proper description of metadata, and the indexation of (meta)data in a resource
that can be searched (GO-FAIR, 2018). Principle F1 mentions that there should
be a "globally unique and persistent identifier". This means that the identifier
should be unambiguous across all data sets, and not just local ones, all while never
being reused in a different context and ensuring that it always is linked to the same
resource, which is the meaning of persistence (Jacobsen, de Miranda Azevedo, et
al., 2020). This can be done through the use of a Resource Description Framework,
which is a globally-accepted framework for the representation of data so that it can
be interpreted by machines globally (M. Wilkinson et al., 2016).

Accessibility

If the first principle, Findability, is implemented correctly then the next step is that
a user can access the found data. This process could depend on authentication
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and authorisation, depending on the source and content of the data. With this,
it is important that (meta)data is retrievable through an identifier and that the
communications protocol that is used is open, free, and implementable on a universal
scale. Next to this, it is of significant importance that the metadata of the data set
is still available, even if the data set itself has been deleted (GO-FAIR, 2018).

Interoperability

It often occurs that data needs to be integrated with other data sets. Next to
this, data must be added to a system or application. In this case, the data must
be interoperable with the standards of said system or application, while also being
interoperable with several workflows for storage and processing. This must, how-
ever, not interrupt the principle of accessibility, where it is important that integrity
is ensured and unauthorised access is prevented (GO-FAIR, 2018). This founda-
tional principle is especially important as users spend enormous amounts of time
making sense of the data sets they need and finding accurate ways to make them
interoperable. This is often the result of ambiguous descriptors that are occasion-
ally not machine-interpretable, thereby making it impossible to automate the task
(Jacobsen, de Miranda Azevedo, et al., 2020).

Reusability

This is described as the most important goal of the FAIR principles, to ensure data
reusability. This can be achieved through thoroughly-described data and metadata.
This ensures replication and the combination of data sets. Data is reusable if it has
accurate attributes attached to it. This can be done through licensing, provenance,
and community standards (GO-FAIR, 2018). Principle R1 seems very similar to
principle F2 as both are related to the richness of (meta)data. They are, however,
not the same. The focus of F1 is related to the desire to enable effective search and
query, thereby making it findable. R2 focuses on the need for machines and humans
to easily assess if a source is suitable for reuse (Jacobsen, de Miranda Azevedo, et
al., 2020).

Everything FAIR is not

Identified by Mons et al. (2017) is the notion that some aspects of the FAIR principles
can be ambiguous in their interpretation. They made a list of everything that FAIR
is not. Below, a summarised version of the list can be found for clarity on what is,
and what is not included in the FAIR principles.

• The FAIR principles are not a standard. They are guidelines and should
be seen as such, as they are open enough for interpretation to allow several
approaches to implementation.

• Although linked to, they are not the same as a Resource Description Frame-
work (RDF), the semantic web, or linked data. Some desires might overlap,
but it would be wrong to categorize all of these entities under the same name.
However, it is important to note that the FAIR principles can be used in
collaboration with all of the other concepts.
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• Some of the principles that fall under the guiding principle of "accessible"
might cause confusion with potential users. Something that is accessible is
not the same as it being open. The notion that a data set is accessible does
not necessarily mean that everyone can have access to it. Certain accessibility
and authorization rules will apply. Certain parts of datasets can be shielded,
especially if that data concerns personal details. However, the license must be
clear and machine-readable.

2.1.2 Benefits of the use of FAIR

Research has shown that the implementation of the FAIR guiding principles can have
significant benefits for research institutions and employees. Russell (2021) highlights
the ability of researchers to verify their research findings through the publishing of
data and models so that other researchers can recreate the research and its findings.
Next to this, it is mentioned that through the use of FAIR, institutions would be
able to save a large amount of money on data collection, as there is a possibility
to use already gathered data. Wise et al. (2019) agree with this point and state
that time-to-value will show a significant decrease, all while productivity is likely to
rise. Russell (2021) underlines the notion that this could be particularly relevant for
publicly funded research. Lastly, it is argued that an increase in the availability of
data should accelerate discoveries and enhance collaboration.

Wise et al. (2019) add other benefits to the list and points out that the use of
the FAIR principles could lead to an increase of data running through the research
value chain, thereby increasing semantic alignment and integration possibilities, all
while increasing productivity in the research and development pipeline. Next to
this, it is articulated that time-to-market for discoveries could be reduced and that
it will become possible to develop more personalised medicine (in the case of bio-
pharmaceutical research). Lastly, it is emphasized that the FAIR principles will
enable data sharing across institutions and firms.

Nicholson, Kansa, Gupta, & Fernandez (2023) declare concrete advantages for
archaeological research. These can be summarized as the creation of data sum-
maries, specialist databases, and transactional databases. They state that not only
researchers but also students will benefit greatly from the creation of the afore-
mentioned databases, as less time is wasted on data transformations. Lastly, it is
suggested that making data FAIR allows researchers to add to other’s data sets,
thereby enriching existing data with new samples.

All in all, the implementation of the FAIR guiding principles is expected to lead
to increasingly rigorous data management and data stewardship of digital resources,
something that large research communities could benefit from (M. Wilkinson et al.,
2016).

2.1.3 Challenges in the use of FAIR

Landi et al. (2020) identify a crucial first challenge with the use of the FAIR guid-
ing principles. The point of FAIR is that data is kept in repositories so that it
can be accessed at a later point. In 2018, the General Data Protection Regulation
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(GDPR) was deployed in Europe. From that point onward, companies and research
institutions are required to protect the data of natural persons with regard to the
processing of said data more than they were in the past. The "R" of FAIR stands
for reusable, but this might be a challenging wish in combination with the GDPR
as people might not (be able to) agree with other parties using their personal data,
while this is the point of FAIR. This could also trouble the process of licensing, as
data might not be accessible for a variety of reasons, such as the GDPR but also
other forms of use agreements or the need to transform the data to ensure it is
machine-readable. Nicholson, Kansa, Gupta, & Fernandez (2023) agree with this
point and add the notion that user licenses should only be given out if this is deemed
ethical, and that this process might be influenced majorly by regulatory agencies.

The implementation of FAIR will mean that firms have to adapt their processes
and workflows, thereby incurring costs. In order to make the implementation suc-
cessful, executive management needs to be convinced that this investment is urgent
and worth it. Next to ensuring that management is on board, it is important that
company culture changes along with the pipeline. The gatekeeping of data must be
eliminated before the FAIR guiding principles can be beneficial. Enabling cultural
change is often difficult, as a lot of it depends on how the teams operate internally
and among each other. Involvement of stakeholders, such as employees, is of signif-
icant importance to lower the challenge of implementation (Wise et al., 2019).

M. Wilkinson, Dumontier, & Aalbersberg (2016) highlight a more technical chal-
lenge. Repositories often accept a large variety of data types in different formats,
but there is no attempt to integrate the different data sources, all while placing little
restrictions on the descriptors of said data. Because of this, the data ecosystem in
the repositories seems to be straying away from centralisation, while that is exactly
what is needed. The data and repositories are becoming more diverse and less inte-
grated, thereby creating problems with reusability and interoperability.

Jacobsen, de Miranda Azevedo, et al. (2020) mention challenges for almost all
principles, thereby giving a clear overview. Starting with the "F", it is identified
that it often occurs that identifiers for data sets do not survive the termination
of a project. This leads to data being difficult to find, as there is no longevous
identifier. The next challenge occurs with the use of rich metadata, as there is no
measure for when metadata is rich enough, there is no so-called minimum "richness".
Adding to this, it is noted that there is a variety of metadata models that are all
machine-readable, but not necessarily interoperable. Lastly, it is challenging to
define a single source for indexing of metadata, and there is no singular way to
execute a search. These two combined lead to the challenge of searching across a
broad spectrum, as most search engines need specific pointers. Moving on the the
"A", Jacobsen, de Miranda Azevedo, et al. (2020) mention similar arguments as
Landi et al. (2020). Access is a challenging topic and many protocols are not as
clear as they should be. Adding to this, it is described that all communities are
to describe a persistence policy for their metadata, even if the data itself is not
available anymore. This could lead to decreased stewardship. For the "I", the only
challenge that was identified is that terminologies might not be the same, which
makes interoperability hard. Machines in certain regions and communities might
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not have the authority to access definitions, or data sets as a whole as described
by Shanahan & Bezuidenhout (2022), to which they refer as "geoblocking". Lastly,
the "R" poses challenges in the field of licensing. There is a lack of well-defined
relationships that can distinguish several types of licenses, such as licenses for the
metadata versus licenses for the data itself. Lastly, Jacobsen, de Miranda Azevedo,
et al. (2020) call for a global standard instead of community standards, to improve
reusability and interoperability. Unfortunately, this is currently not the case and this
poses problems in the aforementioned principles. They conclude with the argument
that the interpretation of the guiding principles is not straightforward. They allege
that the success of FAIR depends on whether data stewards want it to succeed.

2.1.4 Data stewardship

Data stewardship is a term that is closely related to the FAIR principles, as their full
name is "The FAIR Guiding Principles for Scientific Data Management and Stew-
ardship". Data stewardship is an approach to managing data, especially the data
of individuals. The goal, therefore, should be to have a selection of management
procedures that cover obtaining, storing, and analysing data, all while ensuring that
the data is anonymized so that the identities of the clients remain anonymous. Ad-
ditionally, there have to be methods and regulations for the use of the data. The
data steward, therefore, has the task of protecting the data, managing the procedures
and methods, and, thereby, acting as a guardian to ensure trust (Rosenbaum, 2010).

Plotkin (2020) denotes a different definition and goal of data stewardship. Data
stewardship can be viewed as the operational side of data governance. It has as a
goal to formalize accountability through the management of information resources
so that employees can benefit from it with the best interest of the organisation in
mind. An important note is that the data steward is a person or team that manages
data on behalf of others, often a business. Data stewardship can help organisations
improve their metadata through collection and documentation. Additionally, hav-
ing data stewards could lead to improved decision-making. Overall, having stewards
will lead to improvements in the quality of data assets and enables enterprises to use
their data as a competitive advantage. The difference between the notation given
by Rosenbaum (2010) and Plotkin (2020) is likely the perspective that is taken in
the definition. Rosenbaum (2010) views the goals of data stewardship from the side
of the individual, whereas Plotkin (2020) takes the perspective of an organisation.

O’hara (2019) describes that the use of a "data trust" can be beneficial when
attempting to achieve data stewardship among organisations and their clients. They
remark that a data trust is compliant with the law to ensure that data processing is
performed in a trustworthy fashion. It is stated that a trust deficit exists between
organisations and their clients, despite efforts such as the GDPR. It will be important
for all organisations that work with data (both enterprises and research institutions)
to ensure that data is handled in a trustworthy manner that is compliant with the
GDPR. This is where said organisations can greatly benefit from a data steward,
who can aim to warrant trust.
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2.1.5 Open Data & Open Science

The concept of FAIR dates back to the emergence of Open Data (OD). Open Data
is a term that is used to define how scientific data can be published and reused
without a permission barrier and for free. The concept of reuse is crucial to OD,
but this is often blocked by publishers. Open Data sources are beneficial for data-
mining practices and automatically aggregating data from multiple files. Licenses
can be used to gain access to the data sources (Murray-Rust, 2008). Braunschweig,
Eberius, Thiele, & Lehner (2012) mention that the advancement of Open Data is
held back by legal, administrative, and technical requirements. They propose the
Open Data repository to lower the technical hurdle of providing open data. The easy
reuse of data will not be possible without open standards. Open standards can be
defined by six principles, which are: end-user choice, availability, no discrimination,
no royalty, and no predatory practices or subsets. The challenge is that several open
standards are available and that it is hard to unify all organisations to one standard
(Krechmer, 2005, 2008). Open Science is built on the concept of Open Data, as it
provides a repository platform where shared data sources are provided.

The final concept that is related to FAIR, is the concept of Open Science. The
concept of Open Science is supported by the European Open Science Cloud (EOSC)
which has the goal of accelerating and supporting the transition to increasingly ef-
fective science. Additionally, the EOSC should enable research organisations access
to systems, services and shared scientific data sources. So, the EOSC could serve
as the platform on which FAIR data from research institutions can be published. It
is remarked that the term "open" could possibly cause discussion, as not all data
should be open due to privacy and confidentiality concerns. Additionally, it has
been remarked that a change in culture is required before sharing of data can be
optimized. Organisations and individuals must shift from seeing data as a powerful
resource to seeing data as powerful when combined with data from other sources.
Only then will the EOSC and FAIR principles flourish to the maximum extent
(Commission et al., 2016; Burgelman et al., 2019). Budroni, Claude-Burgelman, &
Schouppe (2019) highlight that the EOSC consists of six action parts which cover
architectural, technical, regulatory, and governance-related action points. Addition-
ally, it is mentioned that the FAIR guiding principles could prove to be beneficial to
the data storage process within the EOSC, depending on the result of the working
group assigned to researching this.

Burgelman et al. (2019) call for a new principle: Open Science by Design. As
an example, they use a variety of outbreaks of diseases that have been stopped at
a historical speed due to research organisations sharing their information, thereby
speeding up the process of vaccine development. However, they do note the chal-
lenge of lack of recognition and citations, both of which are important in the research
industry. They remark that changing the system of rewards and incentives will be
a crucial step in creating a truly open science cloud. Additionally, they highlight
the need for data to be FAIR before the system will truly be open and question
the effectiveness of the cloud if the data in there is not usable or interoperable. To
speed up the technical and cultural change, they believe that a new method should
be introduced: Open Science by Design.
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More and more governing bodies and research institutions adopt the FAIR prin-
ciples as their baseline for data storage. This has led to an increasing number of
resources being (or attempting to be) FAIR. In Europe, the EOSC is the platform
for Open Science data, but other parts of the world have been adopting their ver-
sions of similar platforms. Examples of this are the NIH in the United States and
the Dakar Declaration on Open Science in African nations. One could argue that
the adoption of the FAIR principles will lead to increased adoption of Open Science
practices, and vice versa (Mons et al., 2017).

The exploratory literature research that has been used to create the theoretical
background has shown that the FAIR data principles are mostly used by researchers
to share their data sets with other researchers from different institutions. This
notion is taken from the fact that, currently, the FAIR principles are closely related
to Open Science initiatives. An interesting question to answer would be whether it
is possible to implement the principles in a business context, specifically IT audit
and consultancy, and what implications that would have.

2.1.6 Related framework - the TRUST principles

The creators of the TRUST principles argue that the FAIR principles do not de-
scribe the need for trustworthy digital repositories well enough and lack sustainable
governance. This is why they propose the TRUST principles for digital repositories.
They provide five principles that all contribute to the effectiveness of the digital
repository. The principles can be seen in figure 2.2. The TRUST principles provide
a reminder for data stakeholders to develop and maintain their data infrastructure
and continue their responsibility of the stewardship of the data sources they provide
(Lin et al., 2020).

Figure 2.2: The TRUST principles for digital repositories

The choice to use the FAIR principles instead of the TRUST principles was made
because the TRUST principles have less literature related to them. This will make
it more challenging to perform an in-depth literature review, which is something
that serves as an important component of the development of the framework.

2.2 Structured literature review

2.2.1 What challenge does FAIR solve?

According to Jacobsen, Kaliyaperumal, et al. (2020), the FAIR guiding principles
aim to enhance analysis possibilities for both humans and machines. This could
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solve the problem of data not being the same as information, and those num-
bers are increasing exponentially. Many enterprises sit on enormous amounts of
data that are not being used to their full potential as their navigation is time-
consuming (Roszkiewicz, 2010). The implementation of the FAIR principles could
aid in this through the implementation of a metamodel that allows for easier tagging
of datasets. Currently, many employees are not unlocking the maximum value of
the data they are working with as it is often not well-maintained and occasionally
does not have a trusted source (Labadie et al., 2020). Juty et al. (2020) add to this
by asserting that large amounts of research data get lost within a small amount of
time. FAIR should aid in this loss as it forces institutions to properly use identifiers
that are unique to a certain data set, thereby preventing that data gets lost to a
certain extent. Those unique identifiers could help humans and machines to find
data sets more easily. Additionally, large amounts of data sets are often challenging
to access and reuse because of the limited access or because they are difficult to find
(Gryk et al., 2019).

Another challenge related to data-intensive business is the lack of coherence be-
tween different data sets. Ren et al. (2020) describe this as the gap between human-
and machine-actionable search, access, integration and analysis. The FAIR prin-
ciples should constringe this gap through the improvement of the findability and
accessibility of data sets. They highlight the possibility of prioritizing interoperabil-
ity through the FAIR principles. Currently, systems often have different data types,
platforms, and formats and the systems being used are of a heterogeneous nature
and variable. Data might be described in an ambiguous way due to a lack of accu-
rate metadata. Lastly, it is mentioned that data is often described in a way that is
either machine readable, such as JSON or XML, or human readable, such as HTML.

Wolf et al. (2021) take a more technical perspective. They call for a new approach
to scientific workflows, specifically the construction, deployment and evolution of
the software related to the workflows and the data that is used within. Workflows
are consistent and present in every line of work, yet they are difficult to define.
They state that the implementation of the FAIR principles can greatly benefit the
reusability of the workflows every organisation already works with. However, they
do note that the definition of reusable might depend on whom you ask. Next to
this, they argue that implementation of the FAIR principles could aid organisations
in defeating their technical debt. Technical debt is defined as the degree of effort
a person must put into reusing a set of data (or code). Every piece of information
that is not contained in a (meta)data set incurs technical debt. As FAIR aims to
create detailed (meta) data sets with as much information as possible, it could help
organisations to lower their technical debt.

2.2.2 Requirements
Unique & persistent identifiers

One of the goals of the FAIR principles is to make data easier to find. Findability can
be increased through the use of descriptive metadata, which can aid in discovering
and verifying data sets more easily. This is supported by Hauschke, Nazarovets,
Altemeier, & Kaliuzhna (2021), who go as far as stating that metadata is the key to
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enabling findability. The descriptive metadata can be paired with a unique identifier
to not only help to make a data set more findable but also more accessible through
the use of a data ecosystem. It will be important for an enterprise to decide on one
structured way to identify data objects. An example of how this is done in research is
the digital object identifier or DOI. It is important to note that the metadata, too,
requires identifiers that are unique and resolvable, as well as detailed provenance
information so that discoverability is increased (Juty et al., 2020; Garcia et al.,
2020). Hauschke, Nazarovets, Altemeier, & Kaliuzhna (2021) highlight the notion
that different aspects of information require different identifiers, as this provides
different entry points. Additionally, identifiers must not only be unique but also
persistent. This is because persistent identifiers can aid in correctly identifying
an object. Unique identifiers ensure that every bit of data has its own identifier.
This means that identical pieces of data in different data sets will have different
identifiers. The unique identifier is only used to refer to the current location of the
data object, meaning it can change. Persistent identifiers are a long-lasting reference
to a data object. The persistent identifier will always be the same, independent of
the location of the data object. In order to make a data object easy to find, it will
need an identifier that is both unique and persistent (Muilenburg, 2021).

FAIRification

In order to implement FAIR guiding principles in the process of data storage and re-
trieval, it is important that the data itself is formatted in such a way that the FAIR
principles can actually be implemented. Jacobsen, Kaliyaperumal, et al. (2020)
refers to this process as "data FAIRification". They illustrate a workflow that con-
sists of three parts: pre-FAIRification, FAIRification itself, and post-FAIRification.
Below, a figure can be found with the step by step description as created by Jacob-
sen, Kaliyaperumal, et al. (2020) (figure 2.3). While they might not provide a full
framework for implementation, they do provide a plan that incorporates a crucial
part of the implementation process, being the preparation of data. As mentioned
previously, the process is split up into three parts. The three parts will be described
in more detail below, as the specifications are important to ensure the process is
performed correctly.

Pre-FAIRification
The pre-FAIRification phase consists of three parts. First, the objective for the
FAIRification must be determined. This could be a goal such as "increasing inter-
operability through improved metadata". Important here is that the data is available
and accessible. Secondly, it is important that participants have knowledge of the
data set and the FAIR principles. The objectives can be set by a variety of external
stakeholders, as well as requirements from internal sources. It is recommended that
participants start with a small subset of the data, and later iterate several times to
incorporate the entire data set. Next, the data must be analysed to see what needs
to be done. This could include steps such as identifying the formats of the data or
investigating if the data already is FAIR in some way (an example of this would
be the inclusion of metadata or certain unique identifiers). The final step of the
pre-FAIRification process is to analyse the metadata. Important to note is that in
this phase, the metadata does not have to be interoperable yet, as this is part of the
FAIRification process in the next phase. The analysis of the metadata could include
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actions such as seeing if there are metadata and whether it describes the correct
data or aligning whether the metadata is rich enough through detailed provenance.
Musen (2019) remarks that this process is often challenging. A tool that fills out
metadata templates could be useful here. This is because users often experience the
creation of a comprehensive and well-defined meta-model to be demanding. A tool
that would make the task less bothersome, would be a good addition to motivate
project teams to go FAIR. Additionally, they believe that a set template for meta-
data can help enforce comprehensiveness in the contents of the metadata. They
expect that these templates will lead to more reusable and interoperable metadata,
as the details should be similar due to the use of the same template (Jacobsen,
Kaliyaperumal, et al., 2020).

FAIRification
According to Jacobsen, Kaliyaperumal, et al. (2020), this phase consists of 3 steps,
where two out of three are performed for both the data and the metadata. First, a
semantic model must be defined for both the data and the metadata. These models
can be viewed as a guide for the next steps in the process. As the FAIR principles
occur in more and more data sets, it is important to review whether a semantic
model exists already and if reuse is possible. In case there is no semantic model
available, a new one must be created. This can be done in three steps: build a con-
ceptual model, define ontology terms, and combine these two to create the semantic
model. Ren et al. (2020) underline the importance of a well-defined ontology and
mention that a well-defined ontology provides a new way of expressing knowledge
of a concept, where new knowledge can be inferred easily. The use of a well-defined
ontology can greatly improve the interoperability of a resource. S. R. Wilkinson et
al. (2022) add to this by saying that the difficulty of the data can be a challenge in
mapping the data to a model. They suggest that participants translate and label
the data in such a way that it is understandable for humans and machines, while
also using FAIR vocabularies.

Participants must keep in mind that the semantic model must be readable for
machines as this could greatly influence the effectiveness of the semantic model. Ad-
ditionally, it is important that the semantic model makes a clear distinction between
the data itself and its types. Next, the data and metadata must be made linkable.
This is described to be a challenging part of the process, as the to-be-used method is
case-dependent. It is of significant importance that the representation framework is
understandable for machines and that the semantic model is accurately associated
with the data and metadata. This is of importance because it enables the data sets
to be available for future applications and enhances possibilities for scalable inter-
operability. The final step of this phase is to make the data ready for consumption.
This means that it has to be made available to machines and humans through a
variety of sources. A potentially great option would be to deploy it using a FAIR
Data Point (FDP), which allows for controlled access and assists in ensuring that
the data set is human- and machine-readable. Another author underlines the im-
portance of the integration metadata and goes as far as mentioning that a Resource
Description Framework format is required to ensure that the metadata is consistent
with the ontology (Hauschke et al., 2021).
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Post-FAIRification
The final step in the iterative process of FAIRification is to assess whether the
created data set is FAIR. This can be done through an evaluation of whether the
objectives that were set in the first phase have been accomplished, or whether the
data set passes the FAIR status using a FAIRness assessment tool.

Figure 2.3: FAIRification process as described by Jacobsen, Kaliyaperumal, et. al.
(2020) p. 58

The process of FAIRification should ensure that the data is of a high enough
quality, which is a requirement mentioned by Hauschke, Nazarovets, Altemeier, &
Kaliuzhna (2021).

Garcia et al. (2020) articulate ten rules to make data FAIR, although the process
is not referred to as "FAIRification". Some of the stated rules are equivalent to the
process that Jacobsen, Kaliyaperumal, et al. (2020) describe, but some rules are
unique. The most important unique rule that is identified, is the definition of access
rules. It is suggested that organisations make the decision between making it open to
every actor who has an account or making access limited through an access-request
mechanism.

Other requirements

In order to make the data accessible for humans and machines, it must be readable
for both of those groups. This can be done through the use of an open format with
standards and protocols. Hauschke, Nazarovets, Altemeier, & Kaliuzhna (2021)
suggest using CERIF. Next to this, the use of W3C standards is suggested to enhance
syntactic interoperability. Semantic interoperability can be ensured with the use of
the same format, CERIF. This requirement is supported by Garcia et al. (2020),
who suggest using various types of formats for varying types of data.
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Differences in requirements for public and private organisations

An overview of the differences in the FAIR principles between a research context
and an enterprise context is also given. Interestingly, in both contexts, the Reusable
principle is the same in terms of the need for rich documentation. The other prin-
ciples, however, have significant differences between them. Findable in a research
context refers to certain search functions within repositories, whereas in an en-
terprise context, it refers more to the presence of the data assets in an inventory.
Secondly, accessible in an enterprise context refers more to an interface and platform
that shows different data layers, while taking into account the need for strict access
rules and approval processes for sensitive data. This should encourage employees
to use the data in more sophisticated ways. This is similar to the research context,
where the focus is mostly on the identification of users who have access to sensitive
data. Lastly, interoperable has rather different meanings in the two contexts. In
research, it highlights the use of standardized formats to ensure that datasets are
usable across different platforms. In an enterprise context, the focus lies more on
the quality of the data and its references to other data, as enterprises often work
in the same ecosystem, thereby decreasing the need to be interoperable with other
systems outside of the enterprise (Labadie et al., 2020).

2.2.3 Management of implementation & data

In the previous section, the data FAIRification process was explained extensively.
Additionally, Thompson, Burger, Kaliyaperumal, Roos, & Santos (2020) suggested
the use of a DMP tool, as this is a process that might require a lot of time and effort,
it is important that the FAIRification process is included in any Data Management
Plans (DMP) that an organisation might have. This is so that the budget can be
assessed properly so that it will not obstruct implementation (Jacobsen, Kaliyape-
rumal, et al., 2020).

S. R. Wilkinson et al. (2022) describe the FAIR principles to be of a non-
prescriptive nature. This means that it was a deliberate choice not to add a checklist
for implementation and striving for compliance. They also highlight the notion that
some of the guidelines and principles will be significantly easier to incorporate.

Pană, Ivanoaica, Raportaru, Băran, & Nicolin (2021) have implemented FAIR
into a database for geological information. They describe their process as challeng-
ing, yet rewarding. They have encountered that data standardization is a crucial
step in the process of going FAIR, as this eases the implementation of the principles
to data sets. To this end, they used data ingestion pipelines that collected, parsed,
and extracted necessary data sets. To make the process more straightforward, a
database format that was easily interoperable and reusable due to clear metadata
identification was chosen. Then, the researchers developed authentication methods
that made the data findable and accessible based on username. They refer to their
new system as a "local FAIR environment" (p. 4), but indicate that the local envi-
ronment will be challenging to incorporate with other organisations outside of their
research group.
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Roszkiewicz (2010) calls for an increased focus on metadata management. It is
claimed that the management of metadata increases productivity, improves decision-
making, and eases compliance with certain regulations. Additionally, it should in-
crease the options for scalability, which could be important as the amount of data
seems to be ever-increasing. Currently, enterprises do not take their metadata se-
riously. Departments that created metadata models did so separately from other
departments. The best strategy for an enterprise there would be to combine these
models into one enterprise-wide metamodel. This model can then be integrated with
the ERP system and digital asset repositories.

A possible way for enterprises to incorporate the FAIR principles in their data
is through the use of a data catalogue, which is an example of a digital asset repos-
itory. The role of a data catalogue can be defined as "maintaining a register of
digital assets (such as data) through the detection, description, and management
of databases" (Labadie et al., 2020). Russom (2017) adds to this that data cata-
logues aid enterprises increase their focus on data and become more data-driven.
The data catalogue is explained in more detail in Appendix C. This section has
presented several requirements for the implementation of the FAIR principles and
provides suggestions for adherence to these requirements. The next section provides
tools that can aid enterprises in their use and implementation of the FAIR guiding
principles.

Tools for management of FAIR

Thompson, Burger, Kaliyaperumal, Roos, & Santos (2020) suggest a variety of tools
to support the management of data and the FAIRification process, as they recognize
that an ecosystem of tools and standards for the support of FAIRification and the
consumption of FAIR data is lacking. Additionally, they hear the need for an an-
swer to the question of how organisations can become more FAIR. A large number of
principles describe the goal very well, however, the route to that goal is left unspec-
ified. Next to this, certain principles require considerable infrastructural changes
like communication protocols or search engines. Lastly, some principles demand a
consensus or standard, even though the principles themselves are not a standard.
Certain terms like "open" and "rich" call for a clear definition, while these are not
yet provided.

The first category of necessary tools has a relation to the management of FAIR
data and the planning thereof. A Data Management Plan (DMP) tool should assist
researchers in the creation and maintenance of their DMPs. Some examples of tools
that serve this purpose are the Data Stewardship Wizard (DSW) and DMPOnline.
The latter has been rapidly adopted by researchers and organisations alike as their
standard tool for the production of DMPS. The first tool, the DSW, consists of a
knowledge model that guides users in the production of the Data Management Plan
by taking them by the hand during the process. Importantly, it also allows the user
to create FAIRness metrics to assess the FAIRness of the data they produce. It is
suggested that there will be future attempts at machine-actionable DMP tooling,
thereby increasing interoperability. Additionally, the remark is made that DMP and
FAIR metrics tools might co-evolve in the future (Jacobsen, de Miranda Azevedo,
et al., 2020).
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Once there is a plan for the management of FAIR data, the next step is to create
the FAIR data for the system. This can be challenging as the FAIR principles re-
quire a lot of attributes with association to the data, such as metadata, identifiers,
and provenance. There is a variety of options for a "FAIRifier" tool, but all of them
have different use cases. Some perform the process at the source, whereas others
do so after the data has been obtained. A selection of technologies, such as Linked
Data, can be incorporated into the FAIRification process, and it will depend on
the use case which ones are most beneficial. Finally, some tools support automated
workflows, whereas others can only perform the process through manual input. A
general FAIRifier has been produced which has its basis in the OpenRefine tool for
data cleaning and wrangling. Nevertheless, it must be noted that this tool will not
be usable for every organisation or use case(Jacobsen, Kaliyaperumal, et al., 2020).

After producing FAIR data, the data must be published on a platform where
users can extract the data. This is where the challenge of accessibility comes in.:
who is allowed to see what? Additionally, this is likely where the technical challenges
arise. The datasets must be machine-actionable all while adhering to organisational,
legal, and regulatory procedures. The infrastructure will play an important role in
this, as data consumers should be able to get the data in a predictable way. The
use of a Fair Data Point (FDP) is suggested as its benefits are twofold. On the one
hand, it will provide compliance with the FAIR principles, while on the other hand
providing an easy-to-use platform that likely already has access to repositories (da
Silva Santos et al., 2023).

Finally, the last tool that could be needed is related to the final principle: reuse.
The misconception exists that data assets will always be reusable if they adhere to
the other three principles. However, this is not necessarily the case. The fulfilment
of the last principle greatly depends on the data being rich in accurate attributes.
This principle does not necessarily require a tool, but more so a standard for meta-
data and the registration thereof. Currently, the FAIRsharing registry exists, but
it does not contain every data set that exists and is unlikely to do so in the future
(Jacobsen, de Miranda Azevedo, et al., 2020).

Jacobsen, de Miranda Azevedo, et al. (2020) composed an extensive list of imple-
mentation considerations, which can be seen visualised in figure 2.4. As seen in the
figure, many of the principles have certain considerations that need to be considered
when implementing them.
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Figure 2.4: Implementation considerations for the FAIR principles as given by Ja-
cobsen

The expectation is that more tools will emerge as the FAIR principles gain a
reputation. This means that the process of FAIRification and everything else that
comes with being FAIR might become easier in the future.

The implementation of a new system or methodology often asks a lot from em-
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ployees. Not only will things change on a technical or regulatory level, but a change
in mindset and company culture is often also required. This change must be han-
dled with care as it is a large factor contributing to an implementation’s success.
The next section will focus on change management and what empirical research has
shown about how it can be managed successfully.

2.2.4 Change management

The implementation of a new method or system often causes uproars from employees
(Bharathi & Mandal, 2015; Tome, 2014). Research has been performed on the best
practices of change management and on frameworks that shape the route to change
management. The framework that will be developed will serve as the preparation
for adoption. The preparation of employees is part of the adoption of a new system
or way of working, as it is said to aid in the acceptance of the adoption (Akrong
et al., 2022; Shah et al., 2011; Amoako-Gyampah & Salam, 2004). This is why the
decision was made to add a change management plan to the framework.

Best practices

It is important that the level of engagement and involvement from (at least a part
of) employees is high. This is where employees can voice their concerns and wishes
and enables the organisation to communicate effectively with all of their depart-
ments (Akrong et al., 2022; Bharathi et al., 2012; Amoako-Gyampah & Salam, 2004;
Mesicek et al., 2021; Shah et al., 2011). Next to this, proper training for employees
who require this is crucial to the success of an implementation, but also employee
success afterwards. People need to understand how a system or methodology works
and why it is necessary before they can effectively work in it in the most efficient
way possible, therefore this is a critical factor in making a new method work (Supra-
maniam & Kuppusamy, 2011; Tarhini et al., 2015; Alballaa & Al-Mudimigh, 2011;
Van Hau & Kuzic, 2010).

The creation of a well-functioning project team is important. The use of a so-
called "project champion" can aid in this. Such a person ensures that everyone in
the team stays on track and is still on board with what is going on (Supramaniam
& Kuppusamy, 2011; Alballaa & Al-Mudimigh, 2011; Shah et al., 2011; Van Hau &
Kuzic, 2010). Top management plays an important role in such projects, and having
them on board has significant importance in succeeding (Masheshwar & Javalagi,
2019; Tarhini et al., 2015; Akrong et al., 2022). They can ensure company wide
support, which is another important aspect of large projects like this. If the largest
part of the company has an understanding of why such a project is important and
why it must happen now, they are likely to be more lenient when something does
not go according to plan (Tarhini et al., 2015; Shah et al., 2011). 1

1Please note that some of the content of this section was adapted from an earlier report by the
same author.
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Frameworks & models for change management

Two frameworks and one model for change management have been selected for fur-
ther research as these are often used in an enterprise context. The first one is the
Mckinsey 7S and the second one is Kotter’s model for change. A brief explanation
will be provided in this chapter but the two models will be described in more detail
in Appendix C.

McKinsey’s 7S model is a conceptual framework that aids organisations in di-
agnosing the causes of their organisational problems and leading them towards im-
provement. The framework splits seven elements into two categories: hard elements
and soft elements. The seven elements are strategy, system, structure, shared values,
skill, staff, and style (Waterman et al., 1980; Waterman, 1982; Channon & Caldart,
2015). In Appendix C, more information about the framework and its elements can
be found.

Kotter’s models for leading change & accelerating change is the second framework
related to change management. In figure 2.5, the differences can be found. Next
to the steps, guidelines and actions are specified as well. The first step starts by
creating an environment (or ecosystem) for change. Then, steps 2 until 6 all serve
the purpose of preparing the organisation for the change. Lastly, steps 7 and 8 serve
the purpose of leveraging the successes thus far and institutionalising the change to
make it permanent (J. P. Kotter, 1995, 1996; Kotter, 2012). For more information
on the steps and related actions, see Appendix C.

Figure 2.5: The different steps in both of Kotter’s models

The final model for change management that was selected based on the advice of a
validation participant is the ADKAR model. This model splits change management
up into two zones: the enablement zone and the engagement zone. The methodology
consists of five necessary outcomes that need to be achieved before a change will be
successful: Awareness, Desire, Knowledge, Ability, and Reinforcement (Hiatt, 2006).
More information about this framework can be read in Appendix C.

2.2.5 Reflection on theoretical background

To the best of the author’s knowledge and the extent to which the review was
performed, the literature review has shown that a lack of empirical evidence and
validated research on the topic of FAIR in an enterprise context exists. This was
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identified as the search terms "FAIR principles" AND "IT consultancy" yielded no
relevant results in the utilised databases. It was noted that many enterprises do
use the principles under a different name and without actively knowing that they
are, but will not openly publish this information as it is a competitive advantage to
them. This highlights the relevance of the thesis. Most papers have not conducted
extensive analyses of the use of FAIR within the chosen sector. The literature,
however, did provide clear insights on the use of FAIR in an academic context as
well as on the way some enterprises organise their data through the use of a data
catalogue. The papers showed elaborate strategies for the adoption of FAIR and
little guidelines on implementation were presented, even within the research indus-
try. Because of this, the literature has contributed foremost to assessing the state
of research in this particular domain. Additionally, the author noted that the use
of a data catalogue occurs more often, even with FAIR principles incorporated into
it, but this goes unseen as they often have different names or structures. Lastly, it
has become clear that certain management methods and tools for FAIR have been
developed, but that there still does not exist an overview or procedure with steps for
research organisations and enterprises to orchestrate their FAIR process. Although
it is mentioned often that the FAIR data principles are not a standard (which is
likely why there is no set list of steps for implementation), a methodology could
help enterprises to understand the changes they need to make and the benefits they
will gain from implementing the principles.

The empirical part of this research will attempt to answer the sub-questions with
relation to the implementation of FAIR in IT consultancy to serve as the basis for
the framework for the preparation of the adoption of FAIR in the consultancy sector.
The literature review on change management did bring forward interesting success
factors, as well as important pitfalls to look out for. These will be incorporated into
the change management plan that will be a part of the final methodology.
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Chapter 3

Results

This chapter contains the highlights from the case study. This includes quotes from
the case study to support the findings. First, the participants will be introduced
after which several parts of the case study will be discussed in more detail. The
parts are the current system, FAIR, and Change management. Additionally, the
draft framework will be presented. An explanation of the title of the framework will
be provided, accompanied by the highlighting principles and the change management
guide.

3.1 Case study results
The case study was performed at one enterprise with managers and senior managers
from several departments that all have a connection to IT. First, the participants will
be summarised. After that, the results that are most important to the development
of the framework will be discussed.

3.1.1 Summary of participants

In this section, a short, anonymous description of the experts will be given. All
respondents work for the same organisation in The Netherlands. Their identities
have been made anonymous to prevent the possibility of tracing back to the company
they work for. The details can be found in table 3.1. The participants have a varying
amount of experience within the enterprise the case study was performed at.

Table 3.1: Case study participants

Participant Job title Department Experience at the enterprise

Participant 1 Senior Manager IT audit 9 years
Participant 2 Senior Manager Advisory 16 years
Participant 3 Manager Advisory 7 years
Participant 4 Senior Manager Advisory 10 months

The full overview of all answers related to benefits, challenges, needs, and re-
quirements can be found in table D.1. The answers to questions about change
management can be found in table E.1. Relevant quotes from the case study were
extracted from the transcripts and can be found in Appendix F.
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3.1.2 Current system

Several case study participants mentioned that many employees store data locally on
their laptops or desktop computers and that this leads to challenges in completing
data sets. As the local machines are not accessible to others, this creates disparities
in the data that is available to team members. One participant stated that there is
a policy related to this topic, but that many employees are not inclined to adhere to
the policy. Additionally, they voiced a desire for more employees to be involved in
the process of data storage so it becomes a shared responsibility. Currently, there
is a preference for team-wide use of Microsoft tools, such as Microsoft Teams as
this is accessible to team members. On these platforms, several people can work on
one document at the same time, which is convenient for version control, which is
something one participant found desirable.

When the participants were asked about their opinion about the current system
and its policy, the answers were diverse. One participant expressed that they found
the guidelines clear and easy to follow, whereas the policy was not clear enough for
another participant, who preferred a checklist over "vague" guidelines. It was high-
lighted that the enterprise provided training on the policy and method for storage
and archiving, but participants doubted whether those responsible were up-to-date
with everything. One participant explained that the guidelines related to iManage
were followed, but that their team developed their own method on top of that to
organise their files. IManage is the system that this particular enterprise uses for
the storage of its engagement data.

Additionally, it was noted that the policy for data storage in iManage starts too
late compared to the start of the engagement. Because of this, those responsible get
behind on their task of storing files in a certain way, which leads to the tendency of
doing everything at the end, thereby risking the loss of data during the engagement.
A requirement was voiced about the new system, which states that the information
necessary for data storage must be provided earlier in an engagement than what is
currently the case.

Lastly, participants were requested to express benefits from the current system.
All participants agreed that although the system is not perfect, it is great that the
entire enterprise uses the same system. According to one participant, the current
method prevents data breaches because they try to delete as much sensitive data as
possible, as they mention:

"In the case that somebody enters the system, at least there are no
privacy-sensitive files in there."

Most participants mentioned that there is a large focus on confidentiality and secu-
rity and that it is something that should never be overlooked in the design of a new
system.

Finding stored data in the current system is not an efficient process. One par-
ticipant mentioned that they thought that keywords or tags would be extremely
beneficial in this case, and that they would like the system to have a search function
such as Google’s. Another participant points out that they would like to see an
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increase in focus on metadata, as this, according to them, will make the process of
finding and reusing data more practical.

3.1.3 FAIR

After investigating the current system and requirements, the case study proposed the
solution of the introduction of the FAIR guiding principles. Participants agreed that
the principles are clear, with the exception of "interoperable". Most participants
agreed that the principles are definitely useful in the field of research and think
that sharing data with other institutions in that industry will lead to momentum
in research. One participant was shocked that these principles were necessary, as
technology has advanced astonishingly over the past few years. They remark:

"We move to Artificial intelligence. We have this chatGPT. It’s crazy
what is out there. And then you think we still have to think about finding
stuff. Is it accessible? Is it reusable? It’s really strange, but apparently,
it is needed."

Thereby voicing slight disappointment in the enterprise for not being as up-to-date
in this regards as they would like to see. Participants mention that within the enter-
prise and her daughter-firms data is shared often but that this is not an orchestrated
process. This is where the benefit of FAIR is first acknowledged. When asked about
sharing data with their competitors, all participants said that they believe it is of
high importance, but that the current competitive atmosphere makes this impossi-
ble. One participant strikingly remarked that the ecosystem of the industry must
first change from competitive to cooperative before sharing across firms would be a
possibility, thereby not ruling the option out for the distant future. The FAIR prin-
ciples could aid organisations to structure their data storage approach, according to
several participants. Currently, large amounts of data are stored in silos and there
is no centralized way to store data sets.

When asked about the potential of the FAIR principles, one participant re-
marked:

I think it’s very clear and very, It’s actually pretty logical and summarized
in those principles. If I think about data, maybe interoperable would be
the last one I would think about, to be honest, but I think accessibility
findability and reusability are something that also comes to mind.

Another participant agreed with the aforementioned statement, but added the fol-
lowing:

I can’t disagree with this. Of course, some of them are a little bit open
door and that is the case in many models. They describe sort of the ideal
situation, but it takes a lot of maintenance and ownership and discussion.
To get to that point.

They expressed interest in the FAIR principles but mentioned that they are con-
cerned that it will be too much maintenance and that employees will not take re-
sponsibility for this.
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When discussing the potential implementation, all participants expressed the
need for a change management plan to guide the organisational change required
before the principles can be used to their optimum form. Next to the required
industry-wide mindset shift, several participants stated that a shift in enterprise-
wide mindset was also required. Currently, some employees still consider data to be
a powerful asset and might not be willing to share this with others.

When asked what principles they thought were most important, the same prin-
ciples were mentioned often. Participants were most appealed to foundational prin-
ciples findable, accessible, and reusable. The principles that were mentioned are:
F1, F3, F4, A1, A1.2, R1, and R1.3. This is likely because most participants men-
tioned that they thought that these principles were the clearest and easy to visualise.
Principles related to the openness of the data source led to confusion for some par-
ticipants, highlighting the requirement that the new framework must clearly explain
that open does not mean accessible to all.

When considering additional principles to be added, almost all participants high-
lighted the notion once more that they would prefer the system to be internal at
first. Additionally, all participants also stated that it worried them that there was
no principle related to the quality of the data and the way metadata was utilized for
version control and maintenance. A possible addition, therefore, could be a principle
that focuses on maintenance, updating, and quality assurance of the data. Partic-
ipants believed that this would make the data even stronger. In order to do their
tasks well, they must be able to trust that the data they work with is the latest
version and that it is correct.

The participants were also asked in what way they would like to see the (added)
principles presented. One participant mentioned that they would prefer a checklist,
whereas another participant remarked that a framework would be their preferred
way.

A framework which is also easy to understand, which with some princi-
ples you can always say keep in in the back of your pocket or in the back
of your head to to start thinking actively. How to operate and manage
your data.

3.1.4 Change management

The final part of the case study was related to change management. Change man-
agement was already identified as a crucial step in the implementation of a new
process or system, which is something that case study participants all agreed with.
In the past, not all changes in the enterprise were managed as well as participants
would have liked. They mention that the addition of training and workshops are
important to educate the necessary skills to employees. Additionally, a fondness for
the use of workshops, pilots, and focus groups was expressed as this incorporates
employees into the implementation process and helps them become a part of the
solution. One participant added to this that these activities can help create small
achievements that can be leveraged later on. Several participants remarked that
pilots and workshops can help create change ambassadors. These are people that
can be your air to other employees. This can help speed up the process of spreading
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the information across the enterprise, using word-of-mouth advertising. Secondly,
change ambassadors can help advocate for the solution and help the implementation
team leverage the achievements thus far. One participant added that the change
ambassadors should not disappear once the implementation is finished. That is the
moment where they are needed the most because then people actually have to work
in the new system. It is beneficial to have a person available for employees to go to
when there are questions or concerns.

During the discussion on change management, the topic of employee (or enter-
prise) mindset made a reappearance. One participant stated that an ecosystem for
change and a mindset for change must be developed within departments before the
change even starts. They mentioned that it is difficult to make culture and mindset
a tangible parameter while this is important in the acceptance of the change. This
is why they think that a certain change in mindset will have to be developed before
anything else changes, although they made the additional remark that this can also
be a gradual process once the change is implemented.

One participant voiced a strong need for long-term focus as this is something
they believe is currently missing. The way of working often changes and the systems
change with it. This makes it challenging to convince people to adhere to guidelines,
as those guidelines will likely change within a short time frame (e.g. a few years).
A long-term focus would greatly help the acceptance of the new framework.

3.1.5 Conclusion

The case study has shown that (senior)managers have a diverse vision about the
current challenges. However, they seemed to agree that the FAIR principles can aid
in the challenges they experience. When asked about FAIR, most of them agree
that the principles are clear, although some experienced difficulty with the specific
definition of some of the principles. All participants see a benefit in implementing
the FAIR principles to some degree, but there is no coherent answer as to what
that degree should be. All participants mentioned that it is still too early for data
sharing with competitors, so the FAIR principles will first have to be implemented
internally. Perhaps at a later time, they can be rolled out to other enterprises and
one large data ecosystem can flourish. When asked what they were missing in the
FAIR principles, all of the answers were related to the trustworthiness and quality
of the data. This is a factor that could be added to the framework that incorporates
the worries voiced by the experts. The advice for change management was mostly
based on experiences they had themselves within the enterprise, which is relevant
information because it shows where pitfalls and gaps have been in the past. The
next section contains the FAIR-iT framework, which is based on a combination be-
tween the literature and the results from the case study.

To relate the results to Wieringa (2014), a small overview of the goals of the
treatment design will be discussed. The case study has shown specific requirements
that will aid in achieving the goal of improving the data storage process within
enterprises, as stated by participants. The FAIR principles are a treatment that
is available but does not cover all requirements for the enterprise the case study
was performed at. This is why the new treatment (or artefact) of the FAIR-iT
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framework was created. The new treatment should cover more of the requirements
and therefore contribute better to the set goal. The specific requirements that were
extracted from the case study can be found in Appendix E.

3.2 Introducing the FAIR-iT framework for enter-
prise preparation for the adoption of the FAIR
principles

To place the FAIR principles in an enterprise context, certain adaptions will have
to be made as concluded from the case study. The proposed framework will be
based on literature and case study results, even though the literature provided little
information about what the FAIR principles would do in an enterprise environment.
Since the literature review shows little research on what the FAIR principles mean
in an enterprise context, the opportunity for a synthesis between literature and case
study results is insignificant. The literature will therefore serve as an inspiration for
the framework that is developed and will be referenced where possible. This is not
the case for literature on change management, so in section 3.2.4, a synthesis for
that part of the literature review can be found. The upcoming sections will show
the FAIR-iT framework, explain it, and provide a description of how the principles
are adapted to better fit an enterprise context. Lastly, an accompanying change
management guide is given which focuses on steps to undertake to attempt a change
journey with as little resistance as possible. The created framework applies to the
process of data storage of engagement files, as several participants highlighted that
this is something that their company and teams can improve on.

3.2.1 Why FAIR-iT?

Considering the needs that were voiced by participants in the cast study, the deci-
sion was made to add two extra letters to emphasise enterprise focus points. The
"i" originates in the notion that all participants mentioned that their sector is not
ready for intensive data sharing with other companies and that it is preferred if the
data that an enterprise has, stay within that enterprise. However, as one participant
noted: Perhaps in the future, there is more room for collaboration and cooperation,
rather than competition. This is why the choice is made to make the second "i" a
lowercase letter. This is something that might alter in the future, it is not a con-
stant. For now, the "i" stands for "internal". The principles that will be shown
later, will refer to the lowercase letter as well to avoid confusion with the I from
interoperable.

Then, the second letter added is the "T", which stands for trustable. Considering
the results from the case study, all participants voiced concerns about data not being
maintained, not being up-to-date, not being of high quality, or being manipulated.
All of these concerns fall under the same category of trust. The users must be able to
trust their data before they can optimize their use of said data. As one participant
noted: the data users must become confident in and comfortable with their data.
This is likely to happen if the data they are presented with is trustworthy and
accurate. Trust is also created through transparency, which is something that Inau,
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Sack, Waltemath, & Zeleke (2021) explained as a result of the implementation of
the FAIR principles.

3.2.2 The highlighting principles

The FAIR-iT framework has six principles. The four that were already defined in
FAIR, will stay the same. The two added principles also have sub-principles and
have as a goal to highlight necessities for enterprises. These are described below
in table 3.2. Important to note is that the added principles do not necessarily
provide large portions of new requirements. Rather, they highlight aspects of the
existing four principles. The addition of the highlights on data quality and security
makes the 4 original principles more applicable to an enterprise context as they
address worries expressed by case study participants. This means that the FAIR-iT
principles consist of four foundational principles and two additional principles for
emphasis for applicability to the context at hand. The two additional principles
highlight factors of importance to the governance of the data assets, rather than
only archiving, finding, and sharing them.

Table 3.2: The highlighting iT principles

Principle Number Definition
i

i1 (Meta)data is shared within an enclosed data ecosystem, such as a data catalogue
i2 (Meta)data cannot be removed from the enclosed data ecosystem by a third party without a request as contracted

T
T1 (Meta)data is actively maintained through frequent updates
T2 (Meta)data quality is guarded requirements according to enterprise standards
T3 Metadata are updated when the data is adjusted

The iT principles could be seen in the table above. Here, they will be explained in
more detail. Starting with i1: (Meta)data is shared within an enclosed data ecosys-
tem, such as a data catalogue. As already mentioned in chapter 2.2, enterprises
often have a data catalogue in place rather than a database. The benefit of having
a catalogue is that the data inside of it is already managed in an inventory. If tags
and identifiers are added to this inventory, then a large challenge of implementing
FAIR-iT has been taken already. i2 is about third parties removing data from the
data ecosystem. This can be important to enterprises because it will occasionally
happen that on a project, a third party is added to the contract to take care of
certain parts of the work. This third party will then need access to files from both
the client and the cooperator, the enterprise in this case. However, as the files are
stored for internal use, a third party is not able to easily access and retrieve this
data. How this is orchestrated, should be clearly explained in the contract that is
made for the engagement. Additionally, a portal can be created for third-party data
requests. Then the request can be reviewed and access can be granted if the request
is approved and within the terms of the contract.

T1 states: (Meta)data is actively maintained through frequent updates. As one
of the participants mentioned, a lot of the storage of the project data happens in
the final few weeks of the project. This is not the desired situation, as it means
that during the engagement, the files are not accessible to other employees. It will
be important that (senior)managers frequently ask their project team members to
send updated versions of the files they are working on. This will require a change

49



in mindset from departments as a whole as it is significantly different from the way
the work is currently organised. As one case study participant noted:

"We haven’t turned around our way of working to already use the system
from the start [iManage]. More junior colleagues don’t work in iManage.
They work in the project system of our clients or the project system of
what we use with teams and it’s the engagement managers, and engage-
ment partners’ responsibility to make sure that all the documents are also
properly stored in iManage. Whilst you would rather have that the entire
project team works out of the iManaged application from the start."

This quote indicates two important factors. 1) The current way of working is
not the most efficient as not every member of the team has access to the iMan-
age, which is the system where engagement files are stored. And 2) The previous
implementation of a new system (iManage) perhaps was not managed in the most
effective way as the way of working has not changed as opposed to the system that
was active before iManage, while that is something that was required. This princi-
ple, therefore, will be the easiest executable if the access rights to iManage change
from, for example, role-based to project-based. Then, once an engagement is con-
sidered finished, the access rules might change again back to role-based, so that not
all documents are accessible to everyone in the company. The second principle, T2,
refers to (meta)data being guarded to ensure high quality according to standards
set by the enterprise. This is important as several participants stated that they
were afraid that the data would get manipulated and then lose its trustworthiness.
Therefore, it is important that the metadata is updated when the data itself is up-
dated, and that the updates to the data are within the standards that are set in the
enterprise. Lastly, T2.1: "Metadata are updated when the data is adjusted" relates
to the remark made above. This sub-principle should aid in motivating, or perhaps
even obliging, employees to update their metadata, as this is currently not a high
priority. However, the identifier- and tag system depends on the metadata being
of high quality. If employees will not provide rich metadata, then the search is not
likely to become easier.

The next section explains the method for the creation of the FAIR-iT data. It
will provide an ambiguous method for employees to prepare their data to make it
FAIR-iT, and it will show the process the data goes through when it is received from
a client or third party. This is an essential step in the framework as this is where
the principles are used.

3.2.3 Data preparation

The goal of the FAIR-iT principles and framework is to prepare the adoption of the
FAIR principles in an enterprise environment so that the data from past engage-
ments can be found back more easily through the addition of proper metadata and
identifiers. The framework consists. First, the two additional principles mentioned
in the previous section serve as the basis of the framework. These are then utilized
in the model in figure G.1. Additionally, a change management plan will be de-
scribed to aid enterprises in their preparation of the adoption of FAIR-iT. This can
be found in section 3.2.4. The implementation of the FAIR-iT principles themselves
is not part of the framework, as the framework is meant to serve as a preparation
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for adoption. More about this can be read in sections 6.2 and 6.3.3.

As mentioned previously, a shift in mindset and work approach is necessary for
the adoption of the FAIR-iT principles. Employees will be required to prepare their
data so that the final file can be considered FAIR-iT. This process is based on the
process as proposed by Jacobsen, Kaliyaperumal, et al. (2020). They provided a
7-step process for the FAIRification of data, as could be read in chapter 2.2 in figure
2.3. Interestingly, the GOFAIR organisation itself proposes a different method for
the FAIRification of data. This will be explained below. They, too, propose seven
steps but these differ significantly from the ones proposed by Jacobsen, Kaliyaperu-
mal, et al. (2020). The proposed process can be seen in figure 3.1.

Figure 3.1: The FAIRification process proposed by GOFAIR

Important to note is that the model proposed by Jacobsen, Kaliyaperumal, et
al. (2020) elaborates on the one proposed by GO-FAIR (2018). First, the differences
between the two models will be identified. Then, a combination of the two models
will be provided to guide employees to FAIR-iTify their data. The choice to com-
bine the two models is based on the notion that both models have factors that are
important for an enterprise context, whilst also both having steps that might not
be as crucial.

The first identified difference occurs already in step 1. The model proposed by
Jacobsen, Kaliyaperumal, et al. (2020) starts by identifying the objective. The model
proposed by GO-FAIR (2018) starts by obtaining the data that is to be FAIRified.
For an enterprise context, the latter would be more suitable as they often cannot
choose what they receive. The next step is the same in both models. The goal
of step 2 is to analyse the data. Then, Jacobsen, Kaliyaperumal, et al. (2020) de-
fine analysing the metadata as step three. GO-FAIR (2018) does not perform this
step, and moves to defining the semantic model. Jacobsen, Kaliyaperumal, et al.
(2020) also does this in step 4. The model created by GO-FAIR (2018) makes the
data linkable in step 4, which Jacobsen, Kaliyaperumal, et al. (2020) does in step
5. Then, GO-FAIR (2018) assign the license in step five, which is something that
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the process as proposed by Jacobsen, Kaliyaperumal, et al. (2020) skips completely.
For GO-FAIR (2018) step six is where the metadata enters the data set, wheras the
process suggested by Jacobsen, Kaliyaperumal, et al. (2020) already defined this in
step 3. Their goals of step six is to host the FAIR data, which GO-FAIR (2018) does
in step seven, although they refer to that process as "deploying the FAIR data". For
Jacobsen, Kaliyaperumal, et al. (2020), step 7 is to assess whether the data is FAIR.
In the table below (table 3.3), the processes can be seen for a clear overview.

Table 3.3: The processes as defined by Jacobsen, Kaliyaperumal, et. al. and GO-
FAIR

Step Jacobsen, Kaliyaperumal, et al. (2020) GO-FAIR (2018)

Step 1 Identification of FAIR objective Retrieve data
Step 2 Analysis of data Analysis of data
Step 3 Analysis of metadata Definition semantic model
Step 4 Definition of semantic models Make linkable data
Step 5 Make linkable (meta)data Assign license
Step 6 Make FAIR (meta)data available Define metadata
Step 7 Assess if data is FAIR Deploy FAIR data

Both processes have steps that are more important for enterprises than others.
The process for FAIRification for enterprises will therefore consist of a combination
of both processes with additions from the case study. For step 1, as mentioned
previously, the step from GO-FAIR (2018) will be used. Step 2 is the same in both
models. For step three, the step provided by Jacobsen, Kaliyaperumal, et al. (2020)
will be used as it is important for the enterprise to research whether metadata al-
ready exists for that particular data set. Once this is done, the semantic model can
be defined as proposed by Jacobsen, Kaliyaperumal, et al. (2020) (and GO-FAIR
(2018) in step 3). With the semantic model defined, the data can be made linkable,
which is step five. Then, a license should be assigned to define what users can access
what data and who has the authorization to do what as step 6. GO-FAIR (2018)
mention that the license should be part of the metadata. They also highlight the
importance of a clear license as it increases the chances of the data being reused.
The data set can be deployed or hosted on the data catalogue. This is step 7. The
final step, making the process iterative, is to maintain and update the data once new
data is provided by clients or third parties. The model for the creation of FAIR-iT
data can be found in appendix G. As mentioned previously, the steps take the defi-
nitions from GO-FAIR (2018) and Jacobsen, Kaliyaperumal, et al. (2020). The data
users can follow this process when creating FAIR-iT data sources. As this process
gets integrated into the working approach, more FAIR-iT data sources will become
available, thereby growing the FAIR-iT ecosystem. Hopefully, when enterprises are
ready for data sharing with other enterprises, the data ecosystem can gain even
more richness as data is provided from many different sources.

In the process, the use of metadata is specifically mentioned several times as
some of the experts mentioned that metadata is often overlooked in their enterprise.
The goal of mentioning it in the process model is to increase awareness around the

52



topic. Additionally, the goal is to move towards an environment where metadata
and its use becomes known to an extent where it becomes a normal step to under-
take. It was mentioned in the case study that this is currently not the case and that
many employees are not aware of what metadata is or how they can use it to their
advantage.

Currently, the responsibility for the data storage lies with the engagement man-
agers as just one part of their extensive task list. One case study participant indi-
cated that there is a desire to share this responsibility within the departments. The
idea of the framework is to create more ownership of the data across the departments.
Therefore, the responsibility for the data will shift from the engagement managers
to the PMO (Project Management Ondersteuning). This role already has a large
involvement with the data process. A large portion of the tasks of the PMO are
related to communication about the project to stakeholders and keeping an overview
of the data and files. This is why the task of FAIR-iT-fication will fit well within
this role description. The PMO role in generally fulfilled by a consultant or senior
consultant. Involving these titles in the data process will create a broader sense of
data ownership across departments than when only management functions are re-
sponsible. In smaller projects, there usually is no PMO role. In this case, the task of
FAIR-iT-fication and data storage remains with the project or engagement manager.

To clarify the new process to employees, a flow diagram for the FAIR-iT-fication
is provided. It is important to remember that the consultants and senior consultants
gain an important task. They will have to make the data FAIR-iT, as it is impossible
to leave this crucial task to (senior) managers. Currently, the (senior) consultants
do not come into contact with the process of data storage on a daily basis, other
than putting files in a Microsoft Teams folder or SharePoint. Once the FAIR-iT
principles are implemented, their tasks will be expanded and they, too, will have
the responsibility of ensuring that data is filed with accuracy and high quality.
In order to make the steps clear to all employees, but especially the PMO, the
process was visualised. Below, the process steps will be discussed in more depth
with accompanying suggestions on how the step can be performed. Because FAIR-
iT is a framework, no specific guidance on the steps will be provided. This is to
make it applicable to a larger spectrum of projects as not every project has the same
structure and requirements.

3.2.4 The change management guide

For the creation of the change management plan, an expert from the change man-
agement department was asked about what they think are crucial factors in im-
plementing change within their own organisations. Additionally, the participants
in case study were asked about their opinion on how change is usually managed
within their company, and how they think that process could improve. Together
with findings in the literature, their answers served as the basis for the first version
of the change management plan. Below, a list of decisive factors can be found. In
the literature review, two change management models were discussed: McKinsey’s
7S model and Kotter’s model for leading change. Additional information about
these frameworks can be found in chapter C. The decision has been made to follow
the latter for the change management plan. This is because the organisation at

53



which this thesis is written already has a change management framework in place
that is based on Kotter’s. Due to confidentiality reasons, the specific name of the
framework cannot be shared but the details will be described under a different name.

Frameworks used for guide

The model described by the enterprise itself consists of 5 phases and 4 accompanying
workflows. They are similar to the ones mentioned by Kotter in table 2.5. The first
step is to align leaders and state the strategic aims and scale of the change. This is
where the goal is to make sure that all leaders understand the change and why it must
happen. Examples of actions to undertake are proposals and leadership information
sessions. It is crucial that the need of the change is mentioned explicitly. Then, the
vision is communicated to employees, who will start to create ownership over the
change. This is where you create department- or company-wide awareness. This
can be done through an ambassador network, a clear communication plan, and a
change story. Depending on the organisation, these will have very different contents
and characteristics. Thirdly, the change vision is translated into clear indications of
what the change means to employees and who it will affect. This is where employees
are prepared to work with the changes. Here, an impact assessment is a useful tool
to deploy. It is also important to inform employees about their (potential) new job
roles and tasks. Then, the organisation is moved towards the state where employees
can work with the new system or change. This is where employees are trained
to work in the new system. This can be done through e-learning, gamification,
or virtual classrooms. Additionally, this phase requires a lot of support and there
should be change managers available to answer questions. The final phase focuses
on the ability of organisations to sustain the change to make it permanent. A tool
for this is a KPI dashboard. The four workflows focus on leadership on change,
engagement and communication, the impact of the change, and the transition the
employees must go through when adapting to change.

Synthesis of literature and expert opinion

In table H.1, the synthesis between the change management advice in literature and
the change management needs from the case study are shown, which can be found
in appendix H. All of the terms from the literature are explained in chapter 2.2.
For some of the concepts obtained from the case study, an explanation was given in
section F.3.

As mentioned previously, the implementation of the FAIR principles already will
require a large shift in the mindset of employees. As one case study participant
said, sharing has to become the norm and people have to get used to giving up
their advantage through data. The added principles, and especially the Trustworthy
principle will require not only a shift in mindset but also a shift in the way employees
work. Added attention has to go towards the way they process their data, but also
requires them to occasionally go back to old files to see if there is new information
or maintenance required. Adapting a new mindset takes time and employees should
not feel forced to adopt the mindset over a weekend.
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Draft change management steps

The following steps have been identified for the to-be validated change management
guide. The guide consists of five steps with smaller sub steps that were taken from
Kotter (2012) and the documentation provided by the enterprise.

1. Create a sense of urgency and make this clear

• Create a leadership coalition

• Develop a vision

2. Make it known in the enterprise

• Communicate the changes on InsideOut

• Hold information sessions

• Enlist volunteers

3. Make it real

• Impact assessment

• Communicate impact to those affected

• Perform pilots within project teams

• Generate small wins

4. Make it happen - deployment

• Deploy FAIR-iT department per department

• Provide training and e-learning

• Accelerate change through larger wins

5. Make it stick - Adapt the culture

• Provide post-implementation support

• Create KPI dashboard

• Celebrate the new organisational culture

The following actions should be undertaken to inform and involve employees.
First, a post on InsideOut will be created. Then, the department that will be af-
fected the most will be invited to an information session where the implementation
will be explained more in depth. After that, the first pilots will be done to create
change ambassadors and check the requirements. Then, the implementation will be
performed department per department and during that process, training and guides
will be available so that employees can develop the necessary skills for the new sys-
tem so that they are capable to work with it. Once the implementation is done, an
enterprise-wide KPI dashboard will be provided.

The created change management steps, principles, and data preparation flow will
be validated through interviews with experts from the enterprise.
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Chapter 4

Validation

This chapter summarizes the interviews that were held as part of the validation
for the created framework, as well as feedback received from one of the case study
participants. The adjustments that will be made to the framework are explained
here but can be read in chapter 5. Five experts working in the field of IT consul-
tancy have been interviewed during this phase of the research. The interviews are
summarized below.

The participants for the validation of the framework were selected based on
availability and years at the enterprise. As can be seen in table 4.1, their experience
ranges between half a year to 5 years. The reason why there are no senior consultants
with much more experience than 5 years is because of the way the enterprise has
structured roles. Most employees will move towards manager after a certain amount
of time with the enterprise.

Table 4.1: Validation participants

VP Position
Experience
at their de-
partment

Expertise

VP 1 Consultant 2 years End-to-end projects and financial data
VP 2 Senior consultant 5 years Implementation projects
VP 3 Senior consultant 3 years Implementations in European systems
VP 4 Consultant 6 months No finished projects yet
VP 5 Consultant 1 year PMO for large implementations

4.1 FAIR-iT principles
VP 1 agreed that internal is an important factor to add to the FAIR principles in
order to make them a better fit for the enterprise at hand. They mentioned that be-
cause they often work with sensitive client data, it is of crucial importance that this
data stays within the enterprise and is not directly shared with competitors. As they
have not worked with reusing data a lot, it was difficult for them to say something
about whether data quality was important. However, they did note that it would
be important to update and maintain the data that is present because their clients’
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organisations change frequently in terms of the organisational structure of systems.
They wonder if the data itself will ever be reused, but underline that archiving and
searching will become a lot quicker.

The opposite of VP 1, VP 2 thinks that trustable is the best addition to the
original FAIR principles because it fits well with the core values that the enterprise
has identified as part of their organisational culture. For internal, they wonder if the
enterprise wouldn’t first have to shift their systems to a more cloud-based environ-
ment so that data can actually be shared across departments and daughter firms.
They did highlight that the internal principle is crucial as the enterprise works with
confidential client data and has a large responsibility to ensure the privacy of that
data. They suggest the use of an enterprise-wide private cloud to support the im-
plementation of the FAIR-iT principles. They mentioned that these principles will
enable the enterprise to become more future-proof as they believe that data sharing
will become the norm. Additionally, they mention that the notion of these principles
can be incorporated into the annual data training that employees have to complete
in order to create more awareness.

VP 3 immediately agrees that trustable is important because it fits the enter-
prise’s core values, as well as the method the department has developed for im-
plementation projects, which has a large focus on connectedness and trust. They
point out that every project always has an audit side, and that trustable data is
key to performing that task well. They highlight that the department works with
private information and that sharing of that data is not desired. They highlight
that the trustable principle mostly fits well with the enterprise they work at and
that the internal principle is more industry-wide as there currently still exists a lot
of competition. They highlight that sharing your data is not desirable at this mo-
ment for two reasons: there are strict privacy regulations within the contracts and
it might mean giving away your competitive advantage. They share concerns about
necessary third-party access and how that would be orchestrated in this system, but
after an explanation about licenses, they agree that the risks are minimised in that
way. Like VP 2, they agree that there should be an eye for compliance with the
GDPR and that the system should have some kind of notification setting that aids
the enterprise in remembering this.

VP 4 also highlighted the importance of clearly stating the data the framework
is created for. This was confusing to them. As they have little experience with
working with client data, they find it hard to say what the direct benefits of the
implementation of FAIR-iT would be. They do, however, think that it will be an
improvement from the current system as it is not clear and difficult to find data
back. Like other VPs, they think that compliance with the GDPR should be clearly
stated and that the system should provide some kind of notification once the mo-
ment has been reached to delete certain files.

VP 5 mentions that they believe that Internal and trustable are two strong
additions. Generally, they believe that the FAIR principles can greatly benefit the
enterprise as the current process of data storage is not convenient. They do highlight
that clear access rules are crucial, because not all files should be visible to every
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employee in the enterprise.

4.2 Data preparation
The created process flow was clear to VP 1. They did, however, mention that a few
suggestions on how the steps could be performed would be useful for new employees
starting in this job. The explanation that is currently provided is clear, but a few
very concrete suggestions would improve clarity. They explained that they would
prefer this in the form of a checklist. They did remark that the process was logical
to them and applicable to the current flow of data. Additionally, they remarked
that the process will become more efficient if the responsibility is shared with more
positions than just management. As certain tasks are already shifting roles within
their department, it would be logical that the responsibility is also partially shifted
to, for example, the PMO.

VP 2 mentions that the process flow is clear but, like VP 1, they would prefer
some concrete suggestions. Additionally, they think that the flowchart should men-
tion the data types more specifically, as they wondered whether it was applicable to
employee data or client data. They agreed that when the implementation starts, it
will not be done retroactively as the workload would be too large. They expressed a
desire for a clear example of metadata so that the PMO can confirm that they per-
formed the step correctly. They added the suggestion that Step 2 of the data process
needs to incorporate the cleansing of the received data as well so that the data qual-
ity increases at the start. This participant, too, expressed the importance of version
control and mention that this is currently not organised well enough. Finally, the
participant raised concerns about compliance with the GDPR. They mention that
it is important that the data archiving and storage is in line with the GDPR, for
example, that the data is deleted once the GDPR mentions it should be deleted.
This will be something extra that the responsible employee will have to keep track of.

When discussing the data preparation flow, VP 3 remarked that the flow is clear
and easy to understand for them. Interestingly, they do note that not every project
has a PMO if the engagement is too small. In this case, they believe that the re-
sponsibility for the data should remain with the engagement manager. Additionally,
they think that a checklist would not be beneficial as every engagement is different
from the last, but do agree with other VPs that for some steps, some guidance would
be appropriate. An example of this is the creation of metadata, which is something
they are not familiar with. They also underline the importance of version control
and recognise that metadata can actively contribute to this. They do mention that
time is of the essence within their department and that people will not accept a
new method if it takes too long before clear benefits are shown. Additionally, they
believe that not all data should be stored mindlessly without consideration if it will
be needed at a later point. They suggest adding a step to the data preparation flow
where at step 2, there is an option to discontinue the process if the file at hand is
useless.

The workflow is understandable, but VP 4 would prefer there to be more guid-
ance on how to perform specific steps. They do wonder if the strategy of making the
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data responsibility part of the PMO role is a good choice because the PMO is often
a consultant who does not have extensive knowledge of data regulations yet. They
think that if a consultant takes the PMO role, then a manager should be there to
accompany them in the responsibility.

The first remark that VP 5 makes, is that they agree that the PMO role is
extremely suitable for this responsibility. Other than VP 4, they believe that this
role should be able to handle this responsibility well. As data storage takes a large
amount of time, the participant also notes that the solution will be cost-effective due
to differences in pay between engagement managers and consultants. Additionally,
they remark that engagement managers are extremely busy and that taking this
task off their hands will benefit the entire project team. They do highlight that the
responsibility should be shared and suggest a four-eye principle. The PMO should
take the lead but there should be a manager that checks the work at set moments.
They think that the process model is easy to understand and clear, but do highlight
that many of the current systems will have to be adapted. Especially the step where
licenses are provided should be explained clearly. Step 8 is important to them as
that is where a large focus on the principle of trustable can be found back. They
express a desire for a part of this task to be automated but recognize that this
is not possible in the current state of the systems and applications. Finally, they
highlight that the process model would be a good reminder for employees to store
the data they work with timely, and not wait until an engagement is finished before
everything gets stored.

4.3 Change management
VP 1 mentions that the explained steps for change management are clear and seem
effective. As information reaches employees from multiple sources, participant 1
believes that the communication is extensive and well thought-out. They appreci-
ate the focus on making employees capable to work with the new system through
training and workshops. Participant 1 expects that employees will accept this sys-
tem relatively easily as it provides a structure for something that has to be done
already anyway. In their eyes, it should make the current process easier. Interest-
ingly, they believe that there should only be a set amount of training provided and
that employees should figure things out by themselves too. The culture within the
enterprise is that change is often pushed top down, so this change management plan
is a welcome adaptation in their eyes. However, they did note that there should
not be room for employees to ignore the proposed solution. A certain level of force
should be applied where necessary. In one final comment, they mentioned that they
would prefer to see a one-pager or poster with the whole change plan on it, in order
to create a quick overview as it provides a long-term vision.

The first suggestion VP 2 made was to increase the focus on the shift in owner-
ship and responsibility in the change management plan. Making people enthusiastic
about the change and making them part of it will be a useful strategy to do this.
They wonder if the pilots should only focus on fixing requirements, and add that it
would be a good opportunity for "training the trainer", which fits well with the use
of project ambassadors. If you make people knowledgeable as early on as possible,
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they can help each other. The project ambassadors can then not only be the spokes-
people for the project but can also help in supporting their colleagues. Lastly, they
think that review sessions every once in a while after the implementation is done
will be useful so that the requirements of the system grow with the organisation and
so that employees will continue to be heard.

The steps described in the change management plan are clear to VP 3 and they
feel as though every part of a change has been considered. They do, once more,
highlight that time is scarce and that it is important to communicate to employees
how big the added tasks are and how long it is estimated that it will take them
to complete their new tasks. They do think that the risk procedures and internal
controls have to be taken into account when managing the change, as it is difficult
to change that enterprise-wide. Currently, many files have to be archived manually
and it will please employees if a part of this process is made easier. So, they suggest
that the focus of the change should be on employee benefits. As a final note, this
participant also suggested review sessions after the implementation is done.

VP 4 thinks that the change management plan is extensive and considerate.
They do mention that it might be too considerate even and that a certain level of
top-down pushing is required to force employees to adapt their way of working. They
suggest making the information sessions and training mandatory because otherwise,
people will not join. They believe that considerate top-down influence is most ef-
fective within the enterprise, even if you have a large ambassador network. They
do agree that the pilots and workshops are useful but mention that they should be
held earlier in the process to involve employees more in solution design. They sug-
gest that ADKAR is added to the change management plan as it suggests clear steps.

Like VP 3, VP 5 expresses worries related to the amount of time people have
available to adjust their way of working. They highlight the importance of the
project ambassador remaining available after the implementation is done as a point
of contact. They agree that a pilot is important and that it will save a lot of
convincing if the implementation itself proves to be beneficial through the leveraging
of small wins. They agree that a certain level of force should be applied, and jokingly
remarks that they should follow the advice they always give to their clients: accept
the change. They agree that the change management plan provides a long-term
vision. Lastly, they highlight that they think that the shifting of responsibility
towards the PMO role provides a valuable opportunity for consultants to show that
they are up for the task and able to take such a responsibility. However, they do
note that a shift in mindset will be required for managers before they can let go of
the task as they are responsible for the engagement overall.

4.4 Case study respondent
One case study participant responded to the request for feedback on the presented
principles and change management plan. They mention that they doubt whether
principle T2.1 should not be T3 instead. They believe that the quality of metadata
is important to such an extent that it should be its own principle. Additionally,
they think that updates of metadata should be seen separately from the enter-
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prise standards, thereby giving another reason to change the principle to T3. They
do, however, remark that frequently updating metadata and providing provenance
should be an enterprise standard. Additionally, they agreed with the validation
interview participants and underlined that the change management plan should fit
their enterprise strategy well. They suggested making a video to communicate the
changes to employees rather than a poster.

4.5 Summary and adjustments
Overall, participants agreed that the addition of the FAIR principles will be ben-
eficial to the enterprise they work for. Additionally, they acknowledged that the
addition of the "iT" makes them more applicable to the enterprise context. Partic-
ipants disagreed about whether the PMO role is suitable for the responsibility over
the data. Participant 4 expresses worries that the employees taking this role will
have too little experience, whereas Participant 5 thinks it will be a great opportu-
nity for employees to prove that they can handle that type of responsibility. Most
participants agreed that the PMO role was the best position to add responsibility
to. They do agree that a four-eye principle would be beneficial, as the responsibility
is large and the consequences if the tasks are not performed correctly are severe.

Some validation participants requested specific guidelines for data preparation.
As it is a framework that is being developed and not a procedure, there will be
no step-by-step guide on what steps to exactly undertake to prepare the data. As
Participant 3 remarked: not every project is the same so a task list would not nec-
essarily be beneficial. However, certain suggestions for the steps can definitely be
added to guide employees in their tasks. Participant 5 expressed technical worries
that fall out of the scope of this thesis, but they will be taken into account in the
future work section in section 6.3.3. Participant Three made the striking remark
that not every file is as important as others, thereby suggesting the discontinuation
of the process in the case that a file is useless. They suggest focusing that the
change management focuses more on reaping benefits to create enthusiasm, which
is something that the project ambassadors can provide. GDPR compliance is very
important to these people and should be taken into account.

The request for a poster of the change management plan is a good remark, as
this provides clarity to employees as well as the long-term vision that one case study
participant suggested. The suggestion of adding ADKAR to the change manage-
ment plan will be taken into account as this provides an angle that Kotter and the
enterprise model do not. Additionally, it is mentioned the training of trainers as
part of project ambassadors. Their last remark on the review sessions is impor-
tant as well because working with a system officially starts once the change is done.
Adding this to the change management plan will stretch it out into actually working
with the system. These suggestions will be taken into account for the final change
management plan.

Relating the aforementioned validations back to Wieringa (2014), most of the
factors of the treatment validation have been satisfied. The factors are: the artefact
produces the desired effects, what are the trade offs for other artefacts, and do the
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effects satisfy the requirements The artefact, according to VPs, produces the wanted
effect while satisfying requirements. Additionally, trade-offs have been made for the
different artefacts, such as the data preparation flow that will be altered based on
feedback from participants.
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Chapter 5

FAIR-iT framework

This chapter contains the final version of the framework. As validation partici-
pants agreed that the principles are accurate and advantageous, they will not be
changed. Therefore, only a short overview of the six principles will be given. For
the explanation of the principles, please see section 3.2. The adaptions of the data
preparation and change management components will be discussed here. The new
data preparation model will be shown and explained through suggestions for actions
as requested by the validation participants. Additionally, the change management
steps have been adapted and will be shown in a one-pager for long-term focus and
clarity.

5.1 The FAIR-iT principles
In figure 5.1, the six FAIR-iT principles can be found. Important to note once more
is that the "internal" principle is lowercase as case study and validation participants
have expressed the belief that there will be a time when the IT sector will cooperate
rather than compete. The other principles will then remain the same, but the data
will not be purely internal anymore.
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Figure 5.1: The FAIR-iT principles

5.2 The data preparation flow
One participant remarked that the process flow should have a step where it is decided
whether the file at hand is useful for saving in a FAIR-iT way. This comment has
been taken into account and the new process flow can be seen in appendix I. As can
be seen in figure I.1, step two can now flow into step 3, or in step 2a where the process
gets terminated. Most of the validation participants suggested that a checklist with
steps to undertake in the preparation of data would be beneficial to them. As the
artefact that is developed is a framework, no concrete steps will be provided as that
limits the applicability of the framework. However, some suggestions per step will be
provided to guide employees depending on the task at hand, taken from Jacobsen,
Kaliyaperumal, et al. (2020). Please note that these suggestions are all based on
the assumption that the actions are within the contractual agreement. Employees
should not perform actions that break contract rules.
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Table 5.1: Suggestions per step of the data preparation flow

Step Suggestions

Step 1: Retrieve data
from the source Download files from email

Extract files from client system
Assess what data is available

Step 2: Analyse data Assess data representation
Assess contents of the data
Assess whether the data is useful for the project
Check if the data already contains FAIR-iT features like
identifiers

Step 3: Research and
analyse metadata Investigate if there is metadata

Assess whether metadata describes the right data
Identifiy what metadata should be gathered
Assess if metadata already contains FAIR-iT features
like identifiers

Step 4: Define the se-
mantic model for data
& metadata

create a conceptual model

Define the ontology
Define the class structure and properties
Create the semantic model

Step 5: Make the
(meta)data linkable Add appropriate identifiers

Use the Resource Description Framework
Use a FAIRifier

Step 6: Assign an ap-
propriate license Define contract terms

Classify contract with relation to access rules
Define authorised accounts

Step 7: Make data
available Upload data to the database

Step 8: Update &
maintain data Do weekly check-ins during a project

Set up notifications for removing data to comply with
GDPR
When a new version is available, upload it immediately

5.3 The change management guide
As suggested by one validation expert, the ADKAR model for change was added to
the change management guide. The titles of the steps have been adapted to better
fit this model. The choice to add this model was because it provides more concrete
implications for employees while the frameworks are more high-level. As a change
management plan is written to guide an organisation, the employees should not be
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forgotten. For an explanation of the ADKAR model, see appendix C. The one-pager
with the improved steps can be seen in Appendix J. Compared to the steps written
in the draft change management guide, certain terms have been adapted and added.
There is an increased focus on employee involvement and the opportunity to review
the implementation at step 5.
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Chapter 6

Discussion

6.1 Implications
The objective of the thesis was to research whether enterprises could benefit from
the use of the FAIR guiding principles. This led to the creation of a framework that
guides enterprises in their journey towards the adoption of the FAIR principles. In
order to do so, requirements have been identified that are applicable to the specific
enterprise the thesis was performed at. One requirement was that certain aspects of
the FAIR principles have to be highlighted to move the focus point to data quality
and protection of data as that aids in making the FAIR principles more applicable
for an enterprise context according to case study participants. The encountered
evidence has several implications for the enterprise and future research. For the
validation of the research, please see Appendix K.

6.1.1 Adoption of FAIR-iT in enterprises

Experts from the case study and validation interviews have expressed interest in
learning more about the principles and what they can mean to their departments.
The final artefact that was designed has the goal of helping the enterprise at hand
prepare its employees for a new corporate culture, which includes a large shift in
responsibility over data assets. Looking at the results of the research, the real
question enterprises should ask themselves is not how they can implement systems
for data storage, but rather how they can adapt these systems to their needs and
organisational culture so that the maximum amount of benefits can be experienced.
During the research, it has become clear that there are many factors that play a large
role in the implementation of the FAIR principles. It is more than only implementing
the technical changes and sending an email to the employees. The corporate culture,
the organisational structure and the current mindset and skills of employees might be
just as important and are therefore the focus point of the framework. As mentioned
in the validation interviews, other enterprises might require other principles that fit
well with their core values and corporate culture. As mentioned earlier, the shift
in mindset with regard to data is likely to be a challenging task. As long as data
is seen as power for the individual, rather than power for the organisation, nothing
will change. This is why the use of a change management plan with a focus on
employee mindset is relevant to the framework. Changes and effects made to the
data flow and the addition of a framework are measurable and tangible, for instance
in an increase in productivity. Change made to corporate culture, however, is not
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as factual and difficult to quantify as this is not easy to measure. Employees might
need time to adopt the new corporate culture and make it their own, or it might be
in stride with their personal beliefs. The differences between these two aspects of
incorporating the FAIR-iT principles in an enterprise are important to keep in mind
as they will have to be managed differently.

6.1.2 The future of FAIR in the enterprise context

As identified by case study participants and validation interview experts, the use of
the FAIR principles has benefits in an enterprise context. Case study and valida-
tion interview participants have highlighted several times that the current state of
the industry and the way they work with competitors make data sharing difficult.
This makes it challenging to use the FAIR principles to their full extent, as the
focus will have to lay on internal data sharing rather than external data sharing at
first. The notion of competitiveness within the sector is an important factor as to
why the original FAIR principles had to be adapted by adding another letter. It is
likely that the proposed process will change in the future as more enterprises em-
brace the use of artificial intelligence and start to automate tasks through increased
machine-readability. With data becoming more and more powerful, it is imperative
that enterprises take control of their data and utilise this to its full extent. It is
important that employees understand the data they work with and are capable to
manipulate the data in beneficial ways. This might require the current employees
to up their technical skills, or perhaps hire new employees that already possess this
knowledge. It is important to note that the statements made are based on a case
study and validation performed at one company. It might be possible that the con-
text in another enterprise differs largely, which means that there will be different
implications.

6.2 Limitations of the study
One important limitation is one that has been mentioned several times before. A
significant lack of relevant literature on the topic of FAIR in an enterprise context
exists. This leads to some parts of this thesis being not as well supported by lit-
erature as preferred, showing a lack of references for some parts of the literature
review. Additionally, as many companies actively try to be secretive about their
assets, little is known about how businesses manage their data. To the best of the
author’s knowledge, there is not much written in the academic domain about the
use of these principles in consultancy enterprises. However, that does not mean that
there are no companies using the principles.

A large limitation is the notion that the framework might only be applicable to
the enterprise that the thesis was conducted at. Additionally, as it only provides
guidance on the preparation of adoption, little technical detail and specific actions
are provided. While this is exploratory research in a field that is still in its infancy,
the ultimately desired result has not been achieved. Preferably, the thesis would
have consisted of an entire implementation program, but this was not possible due
to a variety of constraints and expectation management from the author. In order
to verify whether the framework brings the expected results, it should be tested
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through a case study where the framework is tested in the real world, meaning that
a naturalistic evaluation still has to be performed.

The third limitation is the use of subjective measurements in the case study and
validation interviews. Measures were taken to limit the subjectivity, but the data
collection process was still subjected to it.

6.3 Contributions to Research and Practice

6.3.1 Contributions to research

During the literature review performed in chapter 2, it became clear that there is
very little literature available that relates the FAIR principles to the business sec-
tor, let alone IT consultancy and audit. This makes the creation of this framework
relevant, as it presents a new topic and new opportunities for further development.
However, the significant lack of literature also indicates that it might be challenging
to implement something in the business industry that is starting to be used fre-
quently in research, as the stakes for both groups can be deemed to be different, as
became clear during the case studies. Due to the empirical component, the study
provides new insights in the possibilities for the FAIR principles in an enterprise con-
text. Hopefully, this research contributes significantly to the FAIR community and
can be used as the foundation for more research on the use of the FAIR principles
in other industries than research.

6.3.2 Contributions to practice

This thesis provides a framework based on empirical evidence that can guide project
teams in the preparation for the adoption of the FAIR guiding principles. The
benefits of the framework have been acknowledge by case study participants and
experts who validated the framework, which sparks the hope that the framework
will provide them with useful information.

6.3.3 Future work

As mentioned in chapter 3, the framework is only applicable to the preparation
for adoption. A method for the implementation of the FAIR-iT principles is still
required. The reason why this is not part of this thesis, is the lack of technical
knowledge on system integration from the author. Additionally, not all enterprises
are ready on a technical level to implement these principles, for instance because
there is no data catalogue or because no steps towards automation have been taken
thus far. In this case, a large portion of technical preparation is still required.

Additionally, the developed FAIR-iT framework is yet to be tested in other en-
terprises than the one the thesis was performed at. As not every enterprise is the
same on a cultural and technical level, adaptations could be required to make the
framework more broadly applicable. Furthermore, tests should be performed in a
real-world case study to further define requirements and give guidance on the adop-
tion of the FAIR principles.
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Lastly, a maturity model could be developed that aids enterprises in determining
the benefits they want to achieve and their current position in relation to the FAIR
principles. This could aid in choosing the direction of future growth and help create
metrics and KPIs, thereby creating a clearer path for the adoption of the FAIR(-iT)
principles.
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Chapter 7

Conclusion

7.1 Research questions
This study aimed at researching possibilities for companies to incorporate the FAIR
guiding principles into the process of storing engagement files without disrupting
the current workflow too much. Secondly, it researched how the integration of FAIR
could be managed on a change level to ensure employee resistance was kept at a
minimum. The thesis followed the following main question:

What adaptations must be made to the FAIR data principles so that they are
applicable to an enterprise context, specifically so that a framework can be developed
that allows organisations to prepare the adoption of FAIR into the data storage pro-
cess of past engagement files in IT consultancy and audit departments?

To answer the main research question, a structured literature review and 4 case
studies have been conducted. The results of the literature review and case studies
were put into a draft framework, which was evaluated by 5 experts and one case
study respondent. The main research question was split up into three sub-questions.

1. What challenges should the implementation of FAIR solve and how is this
currently orchestrated in an enterprise context?

The structured literature review has shown that the implementation of FAIR can aid
organisations in managing their data and governing the assets they possess. Accord-
ing to the literature, enterprises can have difficulty managing their data assets as
they are growing continuously, while the skills of their employees might not grow at
the same rate. Case study respondents pointed out that their enterprise encounters
difficulties in the strategy of saving data from engagements. There is no clear struc-
ture on how to do this and this is where FAIR could improve their workflow. The
incorporation of FAIR into the storage process of engagement data could make the
process more structured and will incorporate more employees into the data storage
process, thereby creating more data citizens. This helps enterprises create a shared
responsibility over the data they must safeguard. Additionally, the implementation
of the FAIR guiding principles should aid in the challenge of making the data more
findable and reusable once it has been stored. Case study participants remarked
that the current inventory system makes it near impossible to find important files
back. It was remarked by case study participants that the FAIR principles did not
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accentuate aspects that are crucial for enterprises, such as data quality. This is why
the choice was made to add two principles that are not on their own but rather
highlight aspects that can be found in the four foundational principles of FAIR.

2. What frameworks and tools have been developed to aid the adoption and im-
plementation of the FAIR principles and thereby help organisations go FAIR?

The structured literature review has shown that there are, to the best of the au-
thor’s knowledge, several options to support organisations with their FAIR data.
However, there is not one clear method to follow when implementing the FAIR
guiding principles. GO-FAIR proposed the use of workshops and provide a direc-
tion for organisations to take when adapting to the FAIR principles, but there is
no checklist to follow. There are several tools and workflows that explain how to
make FAIR data, which is something of importance that was highlighted by the case
study and validation participants. A data preparation flow was proposed to help
employees in their shift towards data responsibility and to support them in their
objective to create FAIR-T data.

3. What change management steps should enterprises undertake to guide the
adoption and implementation of the FAIR principles?

The final section of the created framework answered the final sub-question. A change
management plan was proposed, supported by a framework that was provided by
the enterprise the research was performed at as well as several frameworks found
in the literature. The keynote in creating the change management plan was to not
forget the employees and to take them along in the journey from the start. This can
have many applications. Literature and several case study and validation interview
participants highlighted the importance of workshops and training, whereas others
remarked that providing a long-term vision is of significant importance in such a
plan. The result from this sub-question is a one-pager with change management
steps, which can be found in Appendix J.

For this thesis, a combination of several research methods was used. A structured
literature review was performed, as could be read above. Additionally, a case study
at one company was held, which was validated through interviews with different
employees at the same enterprise. Interestingly, most participants gave highly similar
answers to questions about their encountered challenges and ideas for a solution.
There was not a single participant that mentioned that they thought that the FAIR
principles would not solve (at least a part of) their challenges with the process of
data storage and archiving. Importantly, most participants did mention concerns
about the implementation on a technical level.

7.2 Key contributions
During the structured literature review, a gap in empirical research on the use
of FAIR in an enterprise (and specifically IT consultancy and audit) context was
identified. The study at hand aims to help researchers and practitioners realise the
benefit for enterprises that is currently still hidden in the FAIR guiding principles.
The findings in this research align with the limited number of available resources.
The main contributions to research and practice are:
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1. Academic: This study provides empirical research on a topic that is still in
its infancy: the use of the FAIR principles outside of an academic context.
As the used literature has shown, the FAIR principles thus far have not been
extensively researched outside of an academic context. This thesis provides
the basis for other research to elaborate on and will hopefully grow into a
blooming branch of research, where academics have the potential to focus
on the implementation and implications of these principles in a new context.
Hopefully, the framework and ideas presented in this thesis will inspire other
researchers to place the FAIR principles in new contexts, outside of research,
so that a large knowledge base of opportunities can come into being.

2. Practical: This study provides a framework that enterprises can employ in
their process of becoming FAIR. It provides a model that employees can benefit
from in their daily tasks. Additionally, empirical research has shown that there
is interest within enterprises to change processes and prepare for (partial)
automation of tasks related to engagement data storage.

3. Practical: This study provides insights into the wishes of (senior) managers of
IT audit and consultancy departments concerning the developments in their
professional sector. Enterprises are more secretive about their processes and
data to maintain a competitive advantage. This is why the FAIR principles will
be useful for internal use at first. However, as several case study participants
noted: there might be a future where there is room for collaboration rather
than competition, and that is where the use of the FAIR-iT principles will
flourish; once they become the FAIR-T principles. It might even serve as a
call to enterprises to enable themselves to cooperate rather than compete, as
one case study participant remarked: "We are stronger together".
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Appendix A

Structured Literature review: Search
Protocol

A.1 Inclusion and Exclusion criteria academic search

Inclusion Exclusion

Papers about FAIR frameworks Papers only about FAIR benefits
Papers about implementing FAIR Papers only about FAIR disadvantages

Papers about FAIR data management Papers with less than 15 citations
Papers about FAIR in IT consultancy

A.2 Search results
Databases used: Scopus, Web of Science, IEEE Xplore, ACM Digital Library, and
ScienceDirect.
Search key: “FAIR principles” AND (framework OR implementation OR manage-
ment OR "IT consultancy").
Search performed on 07.06.2023.

Search process Amount of papers

Unique Results 325
After filtering on title 53

After filtering on abstract 21
After filtering on full text 14

Adding forward & backward references 18
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Appendix B

Structured Literature review:
Results

Table B.1 shows the papers that are selected for the structured literature review. A
short description of the paper is given, as well as the title and the type of research.
Lastly, the table also contains the types of papers. There are 6 journal papers (J),
7 conference papers (C), 1 article (A), and one white paper (W).

B.1 Selected papers

Table B.1: The selection of papers from the systematic review

Paper Type Description

Roszkiewics
(2010) J

Tips for implementation and management of metadata
and data catalogues. No clear conclusion based on vali-
dated research.

Labadie et. Al.
(2020) C

Enterprise data must become FAIR as it is a strategic
asset. Data catalogues are a way to realise this. They
are, however in their infancy and not well-defined. A
qualitative study has been performed on data catalogue
initiatives. Findings contribute to FAIR research in en-
terprises.

Ren et. Al.
(2020) C

FAIR principles are beneficial to ocean data manage-
ment. Data is currently not produced and managed well.
Novel techniques are proposed to solve this through the
use of a unified semantic model. This is optimised with
the use of data structures.

Wilkinson et.
Al. (2022) C

The FAIR principles are becoming widely used but the
level of FAIRness is difficult to define. Additionally,
there is too much focus on findable but other princi-
ples are lacking. New tools are required. A workflow is
proposed.
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Musen et. Al.
(2019) C

FAIR led to improvements in data storage. However, the
principles are not enough. New knowledge technologies
are required to aid in making data FAIR.

Wolf et. Al.
(2021) C

Current workflows are not necessarily FAIR. Technical
debt is recognized as a key factor in implementing new
workflows and systems. Performed several experiments
to test their model, among which were simulations.

Pana et. Al.
(2021) C

They present a FAIR approach for an analysis platform.
The tools and process for FAIRification of seismic data
are proposed. They propose FAIRification dependent on
data ingestion pipelines, which satisfies the set require-
ments.

Gryk et. Al.
(2019) C

Research data communities recognize FAIR data princi-
ples as the standard. While they are useful, their appli-
cability is unclear in some cases. Research is performed
on the value of FAIR at the point of creation, rather
than at storage.

Jacobsen et. Al.
(2020) J

Interpretation and implementation considerations are
provided. These should assist in accelerated global par-
ticipation in FAIR.

Jacobsen et. Al.
(2020) J

A FAIRification workflow is proposed and it consists
of workshops and steps to undertake. Each step is de-
scribed with processing, required expertise and tools

Hauschke et. Al.
(2021) J

The FAIR principles can be applied to several contexts.
It is researched how this can be made easier in an open
infrastructure so that more stakeholders can benefit

Garcia et. Al.
(2020) J FAIR can be applied to training programs. A workflow

is proposed on how to do this.

Juty et. Al.
(2020) J

The FAIR principles require identifiers to be findable
on the web. These should be associated with metadata.
Basic principles for identifier design are proposed.

Thompson et.
Al. (2021) A

Questioning what is FAIR and how organisations can
become FAIR. They show examples of tools and work-
flows under development so that these can be combined
at a later point to create one solution to make FAIR
feasible.
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Russom (2017) W
Proposed a checklist for data catalogues in the digital
enterprise. Emphasises that metadata is crucial and
that employees must become data citizens.
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Appendix C

Exhaustive literature research on
associated topics

C.1 Data catalogues
Labadie, Legner, Eurich, & Fadler (2020) recognize opportunities between the use
of the FAIR principles in an enterprise context and the use of a data catalogue. As
explained previously, the data catalogue has the goal of maintaining an inventory
of digital assets. This seems to be a good breeding ground for the introduction of
the FAIR principles, they believe. As companies became more digital over time, the
necessity to plan a data structure and accompanying architecture rose. As more data
flooded the system, slowly it became possible to integrate data assets and associate
them with business requirements. Enterprises started building data warehouses so
that their data could be stored centrally, which enabled them to analyse their data
more efficiently and expedite decision-making. As the amount of data grew, so
did the need for accurate metadata, as companies realised their warehouses started
to become cluttered. These were accompanied by business data dictionaries, that
evolved from technical data dictionaries. The combination of the aforementioned
components will then lead to a data ecosystem. This ecosystem consists of several,
heterogeneous systems that store and analyse data. However, it is important that
the data itself is treated and managed as if it were still in one system. This system
can be referred to as a data catalogue, and it can be deployed to extract business
value. A data catalogue has a set of 3 desired capabilities, but these might vary
based on the user group.

• The data catalogue must facilitate inventory management of digital assets

• The data catalogue must have built-in features for collaboration for effective
governance

• The data catalogue must have built-it features for communication about se-
mantics

Important is that enterprises themselves take time to consider the strategy for access
control since data protection is an ever-increasing concern.

As the implementation of FAIR will lead to an adapted way of working for many
employees, there is a need for a change in mindset. This cultural and organisational
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change must be managed effectively before employees will start to contribute ac-
tively to FAIR data repositories. To summarise, a data mindset must be developed,
as well as a clear method on how the two concepts of FAIR and data catalogues can
be combined.

Russom (2017) provides seven recommendations that are part of a checklist that
will aid enterprises in selecting the location of a data catalogue. The seven rec-
ommendations will be summarized briefly to support the explanation of the data
catalogue as done so above.

1. Data cataloguing leads to an enterprise-wide view of data if relied on correctly.
This means that the catalogue must be seen as an inventory that is visible
to data governance entities and stewards. The inventory allows for browsing
through or searching for specific contents. Lastly, all the information should
be in the catalogue, including metadata. This leads to the second recommen-
dation.

2. Metadata management must be modernised. This means that the metadata
must be made complete on three levels: technical, business, and operational.
Metadata must be rich and added where possible, all while being connected
to applications such as SAP or Microsoft. Lastly, the metadata, too, should
be indexed in a catalogue that has various ways of entry.

3. The data catalogue must contain several data types. It must allow for the saving
of unstructured data types such as Excel and Word files, but also machine-
readable file types like JSON and XML. It is crucial that the catalogue allows
for semantic search, as this will make the search process easier for the users.

4. Tools should be included to handle the increasing amount of data, sources, and
structures. This means that data and metadata must be manageable through
a variety of data management tools, where it is possible to recommend certain
tools and interactions to users. The suggestion is that AI tools are used for
the classification of sensitive data, anomalies in data, and correlations between
datasets.

5. Some users require other access rules than others. Some functions in an en-
terprise will need the authorisation to alter datasets. It is important that this
is possible without constant access requests that need to be checked.

6. The data catalogue must allow for collaboration between different departments.
As many enterprises perform projects where the teams consist of employees
from different departments, it is important that the data in the catalogue is
accessible to all. The catalogue should allow easy data stewardship.

7. The data catalogue should allow for automation of processes of data gover-
nance. Data governance is an important aspect of a data catalogue. The
catalogue must be compliant with regulations and must be secure so that
private data is stored safely.

To summarize, data catalogues are a possibility for enterprises to store their
data in an ordered, consistent manner. This is similar to the goals of the FAIR
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principles. However, it can be a challenge to assign a clear checklist of steps to
perform to ensure that data is produced and stored in a FAIR way (S. R. Wilkinson
et al., 2022). The next section of the literature review focuses on tools that should
make the management of FAIR less burdensome.

C.2 Change Management Frameworks

C.2.1 McKinsey 7S model

The McKinsey 7S model was developed by the McKinsey Company in the late 1970s.
It is a conceptual framework that aids organisations in diagnosing the causes of their
organisational problems and leading them towards improvement. The framework ex-
ceeds the classical notation that structure follows strategy, as it also incorporates
the two with five other elements. The framework splits the seven elements into two
categories: hard elements and soft elements. It is mentioned that hard elements are
easier to manage than soft elements, as the latter are often less tangible and more
influenced by company culture and individual behaviour.

The hard elements encompass the following elements: strategy, systems, and
structure. Strategy is the plan of action when anticipating change. These actions
must facilitate the enterprise to improve, or at least defend its competitive advan-
tage. Systems refers to the procedures that are in place to ensure that the enterprise
functions. Structure is the way the change is orchestrated. The organisation should
focus on parameters that are crucial to the evolution of the enterprise. An example
of this could be the degree to which decision-making is decentralised.

The soft elements are shared values, style, skills, and staff. Shared Values lay
at the core of the 7S model. This element is sometimes also referred to as ’Su-
perordinate goals". Coordinated goals and values are the foundation on which an
organisation is built. These values define the enterprise’s key beliefs, its business
goals, and the essence of its corporate culture. In order to implement change suc-
cessfully, organisations might need to change their values so that they can succeed.
A large reason for the failure of implementation is the lack of focus on new shared
values and having employees embrace these values. Style refers to the style that
management utilises with regard to its employees. This involves the activities of
the CEO and managers, and how they manage their people. The style of manage-
ment gives away certain corporate values, such as market orientation or risk-taking
behaviour. Staff shows the divide between hard and soft challenges. This is where
morale and motivation, as well as the pay scale and bonus systems, come into play.
The framework considers the staff as a pool of resources that need to be deployed
and given attention to flourish. The role of management here is to hire and attract
high-potential individuals who are given a clear career path. Lastly, Skills depend
on the chosen strategy. This element evaluates what skills are needed to implement
the change and make it a success (Waterman et al., 1980; Waterman, 1982; Channon
& Caldart, 2015).

Below, a figure of the 7S model as proposed by Waterman, Peters, and Phillips,
1980, p. 18 (Waterman et al., 1980) can be seen as an example.
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Figure C.1: McKinseys 7S model

C.2.2 Kotter

In 1995, Kotter published an article about why implementations fail. Here, eight er-
rors were identified that caused the biggest problems (J. P. Kotter, 1995). Later, he
published a book about leading change where eight steps were identified to support
organisations in their itinerary to take control of their change management(J. P. Kot-
ter, 1996). In 2014, a new version of the 8 steps of leading change was published. It
is argued that the enhanced model better fits the velocity at which organisational
change is required in today’s times. Additionally, four Change Principles were de-
signed to guide the process. In the figure below, the difference can be seen between
the 8 steps of leading change and the 8 steps of accelerating change (Kotter, 2012).

The model for accelerating change is what will be used from now on, as the
organisation at hand is subject to quick changes. The first step would be to create a
sense of urgency. This is where project ambassadors are identified. These individuals
must explain and describe the opportunity in such a way that it appeals to most
individuals. Then, once employees are enthusiastic, the next step begins. A guiding
coalition must be built using members from several layers of the hierarchy, preferably
with different functions and networks. Together, this coalition conquers step three,
where a strategic vision and initiatives are formed. These initiatives are activities
that make the vision, a reality. Moving to step four, the coalition will recruit a large
number of employees to help execute the strategic vision and initiatives. People
will feel included and therefore are less likely to be resistant to the change at hand.
With a significant amount of the enterprise on board, the barriers to action can be
removed; step five. This can be in the form of eliminating inefficient processes or
norms. These barriers can be identified through focus groups or workshops. They
can often be found in the foundation of the enterprise, such as legacy rules and
procedures, or the way the enterprise is organised on a technical level using silos.
Then, after removing the barriers, there is room for small wins. These are crucial to
the process as they will motivate people. These wins are to be communicated often
and early to uplift the process of organisational change. Once a few wins have been
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achieved, it is time for step seven. Here, acceleration is sustained. The project has
increased credibility and can be used as leverage to create bigger successes. Change
must be initiated until the final vision is achieved. This is where acceleration is key,
as it is significantly harder to motivate a group of people after failing once. Then,
the final step is step eight: institute change. The new vision must stick and become
a part of the shared values in the corporate culture. The desired behaviours must
be communicated, defined, and linked to business goals and success stories.

Figure C.2: Kotter’s 8-step model for accelerating change (Kotter (2014) p. 9)

The four principles define four combinations that are key to transforming a busi-
ness. First, Leadership + management. This is about motivating employees, exe-
cuting a vision, and celebrating wins. Additionally, it concerns managerial processes
like project management and reporting. The goal is to combine predictability and
stability coming from management with the speed of innovation that is inspired by
leadership to create a fast-moving, reliable organisation. Next, individuals require
inspiration before putting effort into an idea. Just the data and logic will not be
enough. There must be desire in order to take the organisation to the next level.
This is what is incorporated into the principle of head + heart. Third, have to +
want to. People must feel like they are involved before they want to participate in
change. They know where the pitfalls are and they likely also know what the best
way is to fix them. Lastly, some tasks in a transformation can only be carried out
by a group of experts, however, it is impossible to leave all social aspects of organi-
sational change to a select few. All levels of the organisation must be involved. The
last principle refers to this under the title of select few + diverse many (Kotter,
2012).
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C.2.3 ADKAR

The ADKAR model proposes two zones, enablement and engagement, and provides
five key outcomes to ensure that a change is managed successfully. The first outcome,
awareness, relates to the change asked of employees. They have to be informed
before they are willing to make changes. This is where opportunities are identified
and changes are communicated. Secondly, desire focuses on the desire to change once
there is awareness, as these are in no way the same. They will engage once they
see the positive effect of the change for themselves. Thirdly, knowledge. Employees
have to be informed about what the changes mean to them. Here, they are trained
to work with the new system in a safe environment. Then, ability differentiates
knowing how to do something in theory from knowing how to do it in practice.
This is where people are trained in the real-life system and where the gap between
application and education is overcome. Lastly, reinforcement relates to reviewing
the solution and whether it is fulfilling its expectation. Employees should receive
coaching and there should be review sessions. This is where the change is sustained
(Hiatt, 2006).
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Appendix D

Case study: Coding

In the table below, the coding used for the case study results is shown.

Table D.1: Case study results related to current use and FAIR opportunities

Code Sub code Context
Current system Benefit Enterprise-wide

Standardised structure
Trainings are available
Data leaks are minimised through deletion

Challenge No oversight
Local machine storage
Unclear method for storing and deleting
Procedure slows down storage process
Data silos
Process is manual
Gaps in documentation
Not efficient as only management can store data
Extraction from client system is difficult
Intention to store drops when a project is done
Latest version of files is hard to find
Data is lost in folder structure

Wanted change Checklist for storing data
Set folder structure
More metadata
Better reuse of data
Search engine
Tagging
AI use

FAIR Benefit Speed
Blacklist sharing
Better communication
Data sharing across daughter firms
Scalability
Confidence and comfort in data use
Easy to understand framework
Easily GDPR compliant
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Focus on metadata
Smart indexing possibilities

Challenge Shift from competition to cooperation required
Must be enterprise-wide
Data = power; no intention to share
Workarounds are possible
Challenging change management project
Mindset must change
Confidentiality is hard to ensure
Strict access and authorisation rules
Third parties will not be FAIR
IManage compliance
Creates more overhead and work

FAIR code F1
F3
F4
A1
A1.2
R1
R1.3

Opinion Clear
Logical
Makes sense
Open door
All for sharing
Surprised this is needed
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Appendix E

Requirements & suggestions taken
from case study

This appendix contains requirements taken from the case study. First, a list will be
provided that shows the requirements. Afterwards, the suggestions for the change
management plan are shown.

The following requirements were identified from the results of the case study
ordered by the requirements coming from the current system, followed by the re-
quirements for the new principles (although some requirements might be applicable
to both), and then the other requirements that are in neither category.

• Requirements from the current system

– Version control
– Guidelines/Checklist
– Automation of tasks
– Earlier iManage access
– Security
– Confidentiality
– Increased findability
– Increased metadata focus
– More centralised platform for storage

• Requirements for the FAIR principles

– Focus on internal application
– Maintained data
– Up-to-date data
– Quality assurance
– Clarity that open does not mean accessible to all

• Alternative requirements

– Proper change management
– Long-term focus
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Table E.1: Overview of the answers from participants with relation to change man-
agement

Change management category Factor
Social Explain the need

Make it easy to follow
Take people into account
Do not forget your people

Do workshops, pilots, or focus groups
Communicate timely
Allow people to fail

Ensure management support
Have a change ambassador

Use a project champion
Do it for the 98% that is willing

Provide training
Take your time

Governance Apply clear governance
Provide long-term focus

Create a change ecosystem
Technical Ensure your technology works

Be as bug-free as possible when starting
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Appendix F

Relevant quotes from case study
participants

F.1 Current system
The first question of the interview was related to the tasks the participants encounter
in their job. These tasks are extremely varied, and the participants all come into
contact with the data storage process in different ways. This led to all of the
participants encountering different challenges in the way the process is currently
orchestrated. Two participants noted that the storing of data on local machines is
a challenging factor in ensuring that data folders are complete.

"[...] are stored somewhere and that somewhere is a shared folder struc-
ture and there’s no real oversight over the whole folder structure. I think
everything that is official, like KCW and iManage is all fine. But it’s
about like the whole Windows Explorer parts where people just save stuff
and your e-mail boxes of course."

The second participant added the following about the use of local storage:

"[...] also use quite a lot of other systems project systems to work from
so Microsoft Teams is really a big one there. I also used myself because
of this functionality and the integration with all the office tools. But let’s
say our policy is to only work from the iManage applications."

This indicates that although a system is in place, not everyone uses it as the system is
not that well integrated with other systems. A third participant adds the following:

"We store this on iManage. We store this on all kinds of team drives so
normally. So I would say teams and iManage. And a little bit on local
machines as well. [...] we assess what data we still need in teams, folders
and all our local machines and what data can we actually delete because
all that information on these contracts was all great to acquire we need
that. But now the migration is done and it can actually be deleted. And
wonder how strictly. That guidance is followed. [...] The typical pitfall
there is that people store stuff on their local machines. And then you
end up with "yeah, no, that’s not the latest version I have that on my
machine", yeah. And that’s what you want to prevent. And I think that’s
why Teams is so great is that you can work in parallel in one file and it
has version control and you don’t have to mess around with local files. "
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Some managers indicate that there are strict rules and guidelines for storing data
in the system, and find them easy to follow.

"There are a lot of trainings within ******* 1internal trainings, so there
is also one on this topic I think more on how to manage the engagement
folder. So also how to deal with data would be one topic, but then even-
tually it comes down to the focus of the manager and senior manager in
terms of the follow-up and you know how it is executed. "

"[...] our policy is to only work from the iManage applications."

"[...] but that’s like a guideline, a policy. So it’s not let’s say that there
are automated controls around it in our policy we say OK, you can only
start [...]."

Whereas others know that there are guidelines, but find it harder to follow them
and would prefer a more framework-like checklist.

"[...] Maybe I really like a very clear list of what I need to do, and
what is expected of me. Especially things that are not really about the
engagement itself, but more about the tasks that need to need to be in
order in order to do an engagement correctly. "

One participant noted that their team created their own way of working with
relation to both the guidelines and the storing on local devices.

"This is where you put everything, and that’s something that you and
the team decided, but that’s not something necessarily every team does,
right? [...] No, no, no. There was a particular in that team; our team.
We decided we create one folder and then that’s the place everybody start
collecting it. But let’s put it in that folder. So we all know where it is.
And yeah, there was a team decision that project team decision. Exactly."

Two participants noted that the current data process is not fluent as data saving
starts before a project starts. Unfortunately, the codes used for the management
of files do not get created before the project is officially started. One participant
commented

"The only thing is that iManage works based on engagement code. But
before you have an engagement code, there’s already documentation that
is or you already have documentation from clients, but also from other
systems. [...], and you need to store that somewhere centrally. You
cannot leave it in a mailbox. So you cannot use iManage. at that point
yet. And I think that is also where people use and myself as well, like a
sort of folder structure where you can keep all the relevant documentation
before iManage or something else opens. [...] So it would really help If,
if it’s not engagement code specific, to be honest."

Another participant added that many managers have found a workaround for this
inefficient part of a system of engagement codes.

1******* is used to blank out the company name
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"So we have a yeah, strict guidelines. What should be filed. And that
is that is quite strict and that’s also used in in the different reviews and
let’s say audits, but that’s like a guideline, a policy. So it’s not let’s say
that there are automated controls around it in our policy we say OK, you
can only start."

All participants agreed that it is beneficial that the entire enterprise uses the
same system. One participant had an additional benefit to the way the process is
currently designed:

"You limit any risks of data breaches. Think that is data leaks. That
is what you want to prevent at any time and I would say that’s the
most important advantage that you don’t retain any data that is actually
sensitive but not needed anymore. [...] In the case that somebody enters
the system, at least there are no privacy-sensitive files in there. [...] Or
you can make a mistake yourself by sending a wrong file or whatever to
a client that has client-sensitive information from another party."

This is important as security and confidentiality were mentioned several times
across answer sets. When requesting participants to name something they would
like to see added to the current process, the answers varied a lot. One participant
would prefer a checklist, as mentioned before, whereas others are more concerned
with the data itself and would like to see an increase in metadata use.

"There is also a need for ******* to take their metadata more seriously
[...] Yeah, that would really help. Not only let’s say reuse it among
the different communities. When I talk about tech and we don’t, let’s
say event the wheel or store data twice and that we also let’s say can
easier identify data which should have the proper restrictions in terms of
authorizations or confidentiality."

Finally, one participant commented on the difficulty of finding documents back,
and that a search engine with tags would be a good solution to this problem.

"A good search engine, because now it’s always difficult. You need a code
or you need something or a project name and a good search engine like
for instance how Google works. I always like the Google search engine.
You type something in a keyword and it finds it and I always see people
complaining. If you have a, how would I call it a search filter, then you
have 15 fields and you can search on these fields. Then it’s mostly that
70% that people will complain about it, they will not find what I’m looking
for. [...]. A system of keywords or perhaps tags for documents would be
beneficial. "

After the questions about the current system, the participants were asked about
the FAIR principles and whether they think that the principles are a solution to the
challenges they experience in their tasks.

F.2 Answers on FAIR opportunity
First, participants were asked if they were familiar with the FAIR data principles.
Most of their answers were similar, with one participant making the striking remark:

96



"Maybe you can give me a better explanation of what I found on Google,
please. It is about accessible of how to access data and there’s a nice
explanation of the four principles. [...] I’m still figuring out what is
meant by [interoperable]."

, which was rather indicative of how the questions were answered thereafter. Most
participants experienced difficulty with the definition of interoperable. This indi-
cates that in order to make the FAIR principles usable for an enterprise, some defi-
nitions might have to be adapted. They all deemed the other principles to be clear
and logical. One participant remarked that they were surprised that a framework
for this process is still needed.

"My first reaction is: do we still have to think about this? Because how
long do we use IT? already for many many, many years. Uh. And then
we still think now about: how can we find data. Is it accessible? Can we
reuse it and that, it’s not that it worries me, but I I just think it’s strange
because we had so many systems, and tools. Ideas. search engines. Now
we move to intelligence. Artificial intelligence. We have this chatGPT.
It’s crazy what is out there, outside. And then you think we still have
to think about finding stuff. Is it accessible? Is it reusable? It’s really
strange, but apparently, it is needed."

As can be seen in Appendix E, participants were able to identify a variety of
benefits that enterprises could gain from implementing the FAIR principles. The
first benefit that was mentioned, was the notion that it creates efficiency within a
process, thereby speeding up that process.

"If you take universities as a research organization, I think they’re very
useful. You also saw it with the COVID medicine or vaccination. If
everybody was together and information can be freely shared, it does ac-
tually have a lot of benefits in terms of speed."

The same participant also noted that data is already being shared across firms, but
that this currently is not an orchestrated process.

"I do think [sharing] already does exist, but it is more through the network
that people have Themselves than it is through Information sharing by
using system or whatever. [...] the only thing that Is orchestrated to say
if ******* International, or Global, says "OK, we’re Going to push this
Information or the framework"."

Finally, they also mentioned that the FAIR principles can be beneficial in scaling
opportunities across firms.

"[...] does give a lot of scaling opportunities, of course, and I think also
why would you try to invent the wheel again here if they did it in France
already, for example."

The next participant added more concrete benefits to the list, such as an increased
focus on metadata, as quoted previously, and the fact that the FAIR principles are
GDPR compliant and easy to understand.

97



"A framework which is also easy to understand, which with some prin-
ciples you can always say keep in in the back of your pocket or in the
back of your head to start thinking actively. How to operate and manage
your data gets more and more important because of all the GDPR type
of regulations and data privacy."

Lastly, they commented that the FAIR principles can help employees gain confidence
and comfort in their data and knowledge of the data. This is important in an
organisation’s itinerary to become more data-aware and helps to establish a trusting
bond with clients.

"[...]those principles also help you determine, let’s say how to correctly
and confidently and in comfort use your data."

An important aspect of the FAIR principles is the opportunity for tagging and
indexing of data. This did not go unnoticed. Two participants quoted on the
benefits of tagging and indexing.

"[...] an AI type of indexation and use of those, those language words
will make like easier make our lives easier in the near future."

"And I think indeed using. clearly explicitly include an identifier of the
data they described [...] maybe that’s also a little bit indexing itself. I
can imagine. You know, maybe adding labels to it in terms of what is
the topic or what is in there. That’s something that helps as well."

One participant noted that the use of FAIR among organisations would be a
good opportunity to share data on companies that they have worked for. This could
create the opportunity for a potential collaborative blacklist.

"Have a sort of a blacklist. Of you know, companies that build, I don’t
know, weapons that are, you know, in conflicted areas that we don’t want
to do business with. I can imagine something like that, [...] I can imagine
that you want to share that information with each other. [...] corrupted
regime for instance to prevent doing business with the wrong person."

A final benefit that was identified, was the notion that the FAIR principles could
create an archive of opportunities and past projects so that these sources can be
utilized when starting up new projects with the same client. After a few experiences,
they acknowledge that currently, opportunity data is not always shared.

"I think we have to share more between also the firms. Like, *******
we are a single firm, but also within the firm. [...] you reach out to
a client and then you hear “Ohh, a colleague of yours was a couple of
months earlier here” and then I heard this 3-4 times. So I think we have
only these silos, these islands and everybody has a lot of information and
data and that is so captured within that silo. It’s a pity you can share it,
You’re more powerful together, but also it’s very more professional."

The next question was about challenges they expect in the possible implementa-
tion of the FAIR principles in their organisation. Many of the responses are closely
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related to change management, which is why the choice was made to create a sepa-
rate change management plan to accompany the FAIR framework. Two participants
commented on the need for a shift in mindset. Currently, the information can be
leveraged as a competitive advantage compared to your colleagues. The benefit
mentioned in the previous paragraph about sharing data, therefore also becomes a
challenge.

"I think sharing and making it accessible is very easy to do, but people
should be willing also to share. Sometimes people see that having data,
and information is also power, and if I share it I lose my power. So I
think it’s more on people if are they willing to share so that the firm is
getting powerful and not only on the people’s side. Especially when it
is with another company [...] that’s our competitors I think before you
do that, I again, I’m for sharing. Yeah, we should more than I think,
have more cooperative teams than competitors. [...] but then you are
cooperating and together you’re stronger"

Taken from this quote before the FAIR principles can be implemented industry-
wide, there must first be a shift in mindset in the sector. Enterprises must go from
being competitors to cooperating before there is a willingness to share their valuable
data. One participant shared worries about third parties and clients not being FAIR
compliant and then receiving data from them. Additionally, they mention that it
depends greatly on the type of contract whether data is shared and to what extent.

"[...] usually work together in let’s say separate contracts. So when we
work with another party, they’re contracted by a client. We are contracted
by a client and also the with the client discussed how data is shared
amongst each other and that’s then usually done through a let’s say a
client secure SharePoint or a kind of iManage type of application which
resides with the client. In case when we work, let’s say directly with
another third party. Yeah, we have, let’s say. Secure file transfers those
kinds of things to share specific content, but. We. Yeah, in when we
have parties working on their us so we hire them, then they get, they get
access to let’s say a specific environment where we can share data with
them"

One final remark made by one of the experts shows a part of the change man-
agement challenge. They remarked:

"Don’t believe we need to implement everything. In our processes, it will
also generate more overhead, right? It will, yeah. create more work really
to maintain and implement. And also the disadvantage and the pitfall
was always having nice ideas that eventually at some point people lose
focus and it’s not maintained anymore and then you could end up in an
even worse situation."

showing reluctance to change if it causes more work and if there is no motivation to
keep up with the changes.

The third question was related to the FAIR principles they think are most im-
portant to their organisation. As mentioned previously, not one participant picked a
principle that was categorised under interoperable. The principles that were chosen,
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are F1, F3, F4, A1, A1.2, R1, and R1.3. Most of the participants could not give a
clear explanation of why they thought those were the most relevant principles but
noted that those principles are close to the current way of working. One participant
gave an elaborate explanation of why they considered principles A1.2, F3, and R1.3
the most relevant.

"Let’s say A1.2 which is about authentication or authorization. That’s
what’s really key. The two also have to do the right authentication and
access to the data in place. [...] And that’s the R1, which I think is
quite important and data switch described with the priority of accurate
and relevant attributes. Because that also. Let’s say we’ll make our life
easier. When we search for search and data or want to have a clear
understanding of of the data. So it’s let’s say that’s described in R1 but
also in let’s say when we talk about. The kind of labels. So let me look for
that. So like F3. [...] R1.3: Each domain-relevant community standards.
I think that’s also quite important because we duplicate a lot of data.
So now there it all has the same text and same namespaces associated,
but it’s the same kind of data and information, but then that that’s a
store it in a different type of files which lack the different attributes so it
will be easier also to find relevant data reuse data when let’s say there’s
relevant."

Important to note is that next to interoperable, also principle A1.1 can be misinter-
preted. One participant mentioned

"If I look at a A1.1. Protocol open, free and universally applicable and
implementable suggests that data is sort of shared free across everyone
and I don’t think that is beneficial."

It is therefore important in the framework to underline that open is not the same
as free, and that access rules will still apply.

The final question in the FAIR phase of the interview was whether participants
missed something in the current FAIR principles that they would consider relevant
for an enterprise context. All participants related their answers to the quality and
maintenance of the data. One participant related it to the risk of people changing
the data wrongly, or not uploading the updated version back onto the database.

"My take is on on maybe adding another one that’s more on let’s say on
the data processing and let’s say changing the data. So when it’s about
how to access data, look at it. But how do you deal with them further
so I’m able to download it, but then it’s out of my secure environment
and I can change it? [...] What are the protocols or principles when you
want to or you can change that data? [...] But I think because of the
importance of manipulating the data. , I will expect some more detailed
principles around it. I can of course put it under A1.2, but I think it
doesn’t hold the importance of data manipulation."

Another participant agreed with this statement and added that the assurance that
the data is up-to-date is crucial.
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"the maintenance part of it. But I need to find nicer words to make it
like “FAIRy” or something. But more and that is what I mean. So it’s
more the maintenance of the data itself, right you can find It you can
access it or not. You can reuse it or not. But it needs to be up to date as
well. Also, confidentiality would be something that puts us at the front.
I think from a Client perspective, it’s actually pretty nice if you have an
organization that also functions as one When you interact with it."

Another participant placed relevance on the correctness and quality of the data,
which, according to them, can be achieved through updates and data cleaning.

"what is the correctness? How correct is the data? How old is the data
I can see? "Oh, I see here some interesting, but maybe it’s already old
data. It’s outdated". And then the truth is already different. So the
correctness or the. How you say it, the accuracy of the data is also
important. [...] Have also good quality so you have to clean it, and it
needs to be accurate so that also the quality is of the highest standard"

F.3 Answers on change management
The final section of the interviews was related to change management. An overview
of the factors influencing change management can be seen in table E.1. Here, a
summary of the most relevant change management factors that were not mentioned
in the literature will be given. For an overview of the synthesis between the literature
and expert opinion on change management, see table H.1. The first suggestion was
to incorporate employees into the change process. Although this is often mentioned
in the literature, there is little notion of the use case that was presented by one of
the participants, who suggested the use of workshops, focus groups, and pilots. The
first two should be used to incorporate people into the process and make them part
of the change, whereas the latter should be used to test the proposed change.

"There was extra training and we had pilots. So yeah, That also is part
of the change management process for people themselves. How can you
let people and their behaviour or reluctance to change? The adaptation
can be difficult. [...] Once, a lot of bugs were still in the system. It
wasn’t really quite finished. The deadline got pushed. It costs us a lot of
time from an engagement perspective and that did not benefit the process
and acceptance at all"

Another participant added that a pilot provides the opportunity to start small and
leverage small success through the use of project champions and change ambas-
sadors.

"Piloting, just, you know, start small. Keep it simple. [...] making sure
that on a small scale, it is a success and that you can leverage that."

The use of a change ambassador is mentioned more often. One participant com-
mented on how to gain these ambassadors specifically:

"ask [focus group participants] if they can be ambassadors for you. They
know other people. They were in your workshop, they hear things and
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they also are your air to other people. So your information is bigger.
[...] Change management, it starts when the consultant leaves because
then people will have to work with this system, they’re confronted with it
and they have to do it and in the beginning, it’s tough. [...] Let them be
still half year be the ambassador and go every week to your user group
and see how it’s going and if there are complications or not or how to
tackle [...] Call these ambassadors and ask how it is going."

Thereby also suggesting that the change ambassadors stay present once the project
is finished. According to the participant, the change ambassador is needed the most
at the beginning, when acceleration still needs to take place, and all the way at the
end, when the change needs to stick.

It is also mentioned that an ecosystem for change has to be created before the
change even starts. This can be done through active governance. This includes
having conversations about the worries and struggles, but also setting up a support
system, such as a change ambassador, and allowing people time to figure it out and
fail because that is the best way to learn.

"There are a lot of opinions certainly on risk and quality within our
firm and everyone’s entitled to that, so it also takes quite some gover-
nance of making sure that these types of principles can be implemented
[...] Change management is all about organisational change management
and people and adhering to a different way of working or maybe they need
to be organised differently, they need to have a different type of skill set
or even. A different type of mindset. [...] We also talk about the ecosys-
tem. We are a blue company. We like to have a structured approach.
All kinds of really, well, framework type of steps. We’re very good at
that, but especially things like culture and changing the mindset, that’s
something you cannot easily make tangible. And that’s where especially
communities really help. [...] You need to take people by the hand, step
by step. Allowing also them to learn and to fail. Because that’s quite an
important element when you also want to change your mindset that you
have also the possibility to really learn. That means that you also need
to fail."

The creation of such a change ecosystem fits well with the desire of another partic-
ipant, who requested a more long-term view on what the change will bring to the
enterprise.

"the best strategy is not really about getting people on board or explaining
because it’s all it has a clear view and we understand that that’s all fine,
but it’s more about showing that this is indeed a more long-term plan and
Sticking to it. [...] Many colleagues would appreciate long-term focus."

Lastly, an important piece of advice was given by one participant.

"the best point that you need to realize is that there will always be someone
that isn’t satisfied and cannot be satisfied. So you have to write it for like
the 98% of the people that are understanding and OK and sometimes a
little bit angry but fine, and not for the people that always have something.
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You don’t have to have something for every exception. It needs to work
for the 98%."
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Appendix G

Data preparation flow

Figure G.1: The draft FAIR-iTfication process
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Appendix H

Synthesis of literature and case study
findings
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Table H.1: Synthesis between literature and case study results

Concept Literature Author Case
study Participant

Employee in-
volvement X

Akrong et al. (2022);
Bharathi et al. (2012);
Amoako-Gyampah &
Salam (2004); Mesicek
et al. (2021); Shah et al.
(2011)

X 1, 3, 4

Effective com-
munication X

Akrong et al. (2022);
Bharathi et al. (2012);
Amoako-Gyampah &
Salam (2004); Mesicek
et al. (2021); Shah et al.
(2011)

X 1, 4

Proper training X

Supramaniam & Kup-
pusamy (2011); Tarhini et
al. (2015); Alballaa & Al-
Mudimigh (2011); Van Hau
& Kuzic (2010)

X 2, 4

Explain the need X Tarhini et al. (2015); Shah
et al. (2011) X 1, 3, 4

Project cham-
pion X

Supramaniam & Kup-
pusamy (2011); Alballaa &
Al-Mudimigh (2011); Shah
et al. (2011); Van Hau &
Kuzic (2010)

Top manage-
ment support X

Masheshwar & Javalagi
(2019); Tarhini et al.
(2015); Akrong et al. (2022)

X 4

Do workshops
/pilots /focus
groups

X 1, 3

Allow people to
fail X 2

Provide long
term focus X 3

Change ambas-
sadors X 2, 3, 4

Create a change
ecosystem X 1, 2

Minimize bugs X 1
Appropriate
governance X 2

Plan accordingly X Tarhini et al. (2015); Shah
et al. (2011) X 2
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Appendix I

Improved data preparation flow

Figure I.1: The improved FAIR-iTfication process
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Appendix J

The change management infographic
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Figure J.1: The change management one pager
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Appendix K

Validity and Reliability of Research

As proposed by Bryman (2012), research validation consists of validity and relia-
bility. The validity refers to indications that indicators are designed to measure
concept A really does measure concept A. Reliability refers to the consistency of the
used measures. In the following sections, the case study results will be discussed
according to Yin (2018). They propose four sub-types of reliability and validity
for case study research: construct validity, external validity, internal validity, and
reliability.

K.1 Construct validity
According to Yin (2018), construct validity refers to the establishment of correct op-
erational measures for the studied concepts. This can be challenging in case study
research as some subjectivity will always remain the in the data collection process.
The initial measures collected during the case study in this research were focused on
concepts such as requirements and the highlighted principles. These can be objec-
tively measured and had the same meaning for all participants. Softer aspects are
more difficult to measure and examples of this are change management effectiveness
and challenges & benefits of several systems. These are difficult to quantify as they
are dependent on the personal opinion and judgement of the interviewer and the
participants of the case study.

It is suggested that construct validity is ensured by using various sources of evi-
dence, establishing an evidence chain, and having participants review the published
draft (Riege, 2003). The first aspect of collecting several sources of evidence can
be considered achieved, albeit with certain limitations. All case study participants
came from the same enterprise. This is not necessarily an obstacle as the framework
is developed for that specific enterprise, but input from external sources would have
been useful to make the framework applicable to a wider audience. A range of de-
partments were taken into account when developing the framework, which should
compensate for the evidence only coming from one enterprise. The second aspect
was fulfilled as the evidence was transcripted and notes of observations are provided
as evidence. The case study results were crosschecked with literary sources. The
last criterion was fulfilled, but not fully, as some case study participants read their
transcripts and one provided feedback on the developed framework. The preferred
situation would have been that all participants could review their transcripts and
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the artefact, but due to time, this was not possible. It can be claimed that overall,
the criteria provided by Riege (2003) have been taken into account, although some
aspects provide slight limitations to the construct validity.

K.2 External validity
External validity is related to the establishment of a domain to which the research
findings can be generalised, according to Yin (2018). The research performed in the
thesis has tried to create a framework that is applicable to a wider domain by viewing
one of the principles as changing based on the developments in the sector. Multiple
case studies using a replication logic should aid in increasing external validity, as has
been done in the research at hand. Riege (2003) suggest comparing the collected
data to evidence from literature, but this was not possible due to the lack of literature
on this specific topic. The actions taken to increase external validity should make
the findings generalizable beyond the performed case study, however, it is not fully
clear whether this is the case. Yin (2018) mention that it is not possible to be fully
certain of the external validity of research, even if several research methods have
been applied in multiple contexts. The external validity of the case study at hand is
limited by the number of enterprises in which the case study was performed, which
is extremely small compared to the number of enterprises that could benefit from
the implementation. Additionally, all case study participants worked at the Dutch
firm, thereby creating a potential cultural bias. It is not possible to guarantee that
external validity is fully fulfilled.

K.3 Internal validity
Internal validity is important to explanatory and causal case studies (Yin, 2018).
The research at hand attempted to draw causal conclusions such as the implementa-
tion of X leading to benefit Y. Internal validity of these findings is of high importance.
Yin (2018) suggests the following actions to increase internal validity: time-series
analysis, explanation-building, and pattern matching. The first one has not been
incorporated into this research. Explanation building is performed by providing ex-
tensive explanations of requirements and benefits and challenges. Pattern matching
was done through a comparison of the case study results and identifying differences.
Additionally, the collected data has been analysed using open coding techniques.
This has provided both cross-case and within-case analyses of the collected data,
which was suggested by Riege (2003). It can be concluded that the internal validity
of the research has little doubt related to it, although it could have been improved
through the use of time-series analysis.

K.4 Reliability
The reliability of research is characterised by the assumption that if the study would
be repeated, the same results would occur. In order to ensure that this is the case,
researchers should provide a case study protocol and create a case study database
(Yin, 2018). The conducted research phases have been described as detailed as pos-
sible throughout the thesis. Due to the non-disclosure agreement and the right of
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participants to remain anonymous, some factors will have to remain vague. It is not
possible to describe the enterprise and departments the research was performed at
in detail as this gives away too much information. This limits the replicability of the
study. Even though all participants mentioned a different set of requirements, bene-
fits, challenges, and experiences, a second execution of the interviews will likely lead
to similar results as the research at hand, as most answers did have an underlying
coherence. It is expected that the same change management steps will be mentioned
as many participants have finished degrees that study this field, and a large portion
of their answers stemmed from their knowledge of the topic. Furthermore, it is
expected that the same challenges and benefits will be mentioned if the case study
was performed again, as most participants had the same baseline of challenges they
encountered.

K.5 Design research quality
The analysis that was performed in the previous sections was based on the reliability
and validity criteria for case study research. As this is design research, the guidelines
from Hevner, March, Park, & Ram (2004) will be used to demonstrate the validity
and reliability of the design part of the thesis. They propose seven guidelines for
design science research. When analysing the thesis, evidence can be found that all
guidelines have been fulfilled. The most inept of the research is related to guideline
2. The solution is more management focused than technology focused. However,
the presence of the data preparation model provides a limited amount of technical
knowledge necessary to complete the steps. Additionally, guideline three could be
improved through the addition of a naturalistic evaluation, instead of only expert
opinion and case study respondents. This could be potential future research. Over-
all, the guidelines have all been satisfied to some extent and attempted with rigour,
thereby suggesting valid and reliable design research.
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Table K.1: Guidelines applied to the research according to Hevner et. al. (2004)

Guideline Description Application

Design as
artefact

A viable artefact must be
produced in the form of
a construct, model, or
method

The FAIR-iT framework is pro-
vided, including a data flow
model and change management
plan.

Problem
relevance

The designed artefact is de-
veloped based on a tech-
nological solution with rele-
vance to the business prob-
lem

Engagement data management
has been identified as the relevant
business problem. The solution
strategy is both technology-based
and organisational.

Design
evaluation

The design artefact must
demonstrate utility, effi-
cacy, and quality via well-
executed evaluation

The FAIR-iT framework was vali-
dated through interviews with ex-
perts and case study respondents.
Empirical validation is yet to be
performed.

Research
contribu-
tion

The designed research must
provide clear contributions
in the areas of the artefact
and design methodologies

The performed is one of the first
to explore the topic of FAIR in
an enterprise context. It belongs
to a limited number of empirical
studies on the domain of FAIR in
a private context.

Research
rigour

The design research must be
done with rigour as it re-
lies on rigorous methods for
construction and evaluation

A systematic literature review
was performed. Additionally,
structured coding was applied to
the empirical case study results.

Design as a
search pro-
cess

The search for an arte-
fact requires using avail-
able options to satisfy the
desired requirements within
the laws of the problem en-
vironment

The design process was of an iter-
ative nature to define the artefact
with optimal utility for the scope

Communication
of research

Design-science research
must be presented in a
way that is effective for
management-oriented and
technology-oriented audi-
ences

The research has been presented
to a group of IT audit and IT
consultancy professionals as well
as their managers. Ultimately,
it will also be presented and de-
fended at the university.
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