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Abstract

Recent studies, both in research and practice, have shown that moving an organization into
the digital age by the means of digital transformation has become increasingly important in
recent years for establishing and maintaining a competitive advantage. However, on the one
hand there is limited research on factors that may contribute to the initiation, blocking or
success of such a digital transformation. On the other hand, research so far has mainly
considered the perspective of managers or higher-level employees for determining the
factors that are crucial for the success or failure of such a transformation. Therefore, this
study is focused on digitalization projects, set within the general digital transformation effort
of a company. The projects are assessed for factors influencing a digital transformation.

Additionally, the perceptions of employees on different hierarchical levels are observed.

This study yields multiple results. Firstly, existing categorizations of drivers, barriers, and
success factors are largely validated. To these existing categorizations, more granularity is
added by adding differentiating factors. Additionally, it shows that perceptions between
employees and managers differ insofar as each group ties their perceptions to the immediate
sphere that they may be able to influence. Furthermore, it is shown that overarching common
themes are present, which can be defined as underlying factors influencing digital
transformation, that may then be tied to existing research in other broad topic areas

independent from digital transformation.

Limitations include the limited sample of one company, and the qualitative research
approach, that is focused on data collected in semi-structured interviews and analysed by the

means of a thematic analysis, which was not aimed at formulating generalized theories.



Chapter One: Introduction to the study

In recent years, it has become increasingly important for organizations to adopt digital
technologies in order to stay competitive, according to both insights from research and
practice. However, there is limited research on factors that may contribute to the initiation,
blocking or success of a digital transformation. This study seeks to extend existing research
by using a social constructivist approach to further understand the factors and the
perceptions of those factors that are influencing digital transformations, and the conditions

for the success of digital transformations.

The initial chapter gives an introduction to the research background of the study, starting with
a general outline of the background and definition of the scope and context of the study. Then
the focus of this study is defined, and the overall research issue highlighted. This section builds
on the current state of research and research gaps that were identified. Finally, a brief

discussion of the structure of the study is given.

1.1 Research background
1.1.1 General background

“Why do some companies survive while others fail?” and “Why are some companies more
successful than others?” are two questions that have puzzled researchers in the field of
management for the past decades and served as guiding questions for numerous research
studies (Ghemawat, 2002). While many approaches to respond to these questions have been
offered, ranging from profitability differences between industries, to differences in the micro-
organizational structure of firms, no single one has been found to be the “best” one that

explains the most variation in outcomes.

The goal of this study was also not to find the “best” approach or factor to explain the most
variance in profitability between firms. Rather it was decided in this study to focus on one of
many factors that may be influencing differencing survival and profitability. The aim was to
provide deep insights into a factor that is currently highly relevant both in practice and
academic research — namely “digital transformation”. To introduce it briefly, it speaks to the
fact that in response to the development and spread of new digital technologies, such as new

software or artificial intelligence, many companies need to change and adapt their whole

2



business models and organizational processes and structures to the new digital reality to
meet internal and external demands. Digital transformation is defined, in the context of this
work, as “[...] the profound and accelerating transformation of business activities, processes,
competencies, and models to fully leverage the changes and opportunities brought by digital
technologies and their impact across society in a strategic and prioritized way” (Demirkan et
al., 2016). Having conducted a preliminary literature review, it became apparent that many
different aspects of digital transformation are still not fully understood or researched in depth
yet (Vogelsang et al., 2019). Therefore, this specific topic area presented itself as a fruitful

ground for further study.

In the following, the topic of digital transformation will be introduced in more detail, its
relevance highlighted, and the scope of this study clearly delineated. Starting from their initial
development in the mid-twentieth century, digital technologies have now become
commonplace and ever-present in our daily lives. Digital technologies can be understood as
“[...] [referring to] a wide range of technologies, tools, services and applications using various
types of hardware and software” (Tulinayo et al., 2018, p. 1). Merely considering more well-
known phenomena or tools that are tied to digital technologies, such as social networks, e-
commerce, or smartphone applications, should lead to the realization of how widespread and

important digital technologies have become in society on an individual and collective level.

On an organizational level, benefits of introducing digital technologies may include “[...]
increases in sales or productivity, innovation and value creation as well as novel forms of
interaction with customers [...]” (Matt et al., 2015, p. 1). While some applications, uses,
benefits and drawbacks of digital technologies have been fairly obvious, there have been also
more hidden impacts: For example, one is relating to another trend that was observed in
society in recent years, namely that there has been a general growth in complexity (Mocker
et al., 2014, Nowotny, 2016). This development has been challenging for a diverse set of
actors, for whom uncertainty increases (Nowotny, 2016). Digital technologies may help to
tackle this complexity, in that they enable for example company actors to bridge “[...] creating
value from complexity and benefiting from the efficiencies of simplicity,” and thereby
outperforming their competitors on profitability (Mocker et al., 2014, p. 73). So, there have

been indications not only in practice but also based on scientific research that digital
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technologies carry benefits for organizational actors, in that they help adapting to novel
trends and creating a sustainable competitive advantage. Such technologies may on the one
hand help companies to survive in their competitive environment, but on the other hand, also

enable companies to outperform their competitors.

This example from research illustrates that with the fast rise and spread of digital technologies
over the past years, also companies have had to follow quickly, to meet customer demands
and stay competitive in their respective markets. The process of identifying and implementing
these technologies in a sensible and targeted way has warranted however a more concerted
and strategic effort, which has led to the concept of digital transformation, that will be

discussed in the following.

In recent years, the topic of digital transformation has gained more and more attention in
practice, as well as in management research. Fitzgerald et al. (2013) found in a survey in 2013
that 78% of respondents assumed that digital transformation would become critical to their
organizations in the next two years. Appio et al. (2021) found that a significant portion of all
technology spending of firms is invested into digital transformation initiatives. Also digital
transformation was seen as one of the main concerns of senior executives facing their
businesses in a survey conducted in 2019, but at the same time it was stated, that in a majority
of cases, digital transformation initiatives did not reach their defined goals (Tabrizi et al.,
2019). These initiatives were often implemented based on digital transformation strategies,
that “[...] seek to coordinate and prioritize the many independent threads of digital
transformation” (Matt et al., 2015, p. 1). According to a study done by McKinsey,
approximately 70% of all digital transformations failed (Bucy et al., 2021). To understand the
reasons behind those failures, Davenport & Westerman (2018) collected case-study based
evidence from high-profile companies, such as GE, Lego and Burberry, in which digital
transformation efforts had been aborted. What Davenport & Westerman (2018) found was
that digital technologies are not simply something that one can plug into an organization and
expect to work. Rather, for digital technologies to work successfully, there are multiple

additional changes in the ways of doing business required.



Given these findings, it has become even more important to understand in more detail why
digital transformations fail, and what can be done to raise the success rate of digital
transformation initiatives. In general, research in this area has been still sparse as Hanelt et
al. (2021) found in their review, as are connections between digital transformation and other
fields of interest such as innovation management, as was discussed by Appio et al. (2021).
This study aims to close these gaps and gain a better understanding of why digital
transformations succeed or fail, providing insights that are interesting both in a research and

practical context.

There are two relations involving digital transformation that are underlying this study.

The first relation relates to factors that are influencing whether a digital transformation gets
initiated in the first place, and whether such a digital transformation turns out to be
successful. More details on the definition of a successful digital transformation will be given

later in this section.

The second relation is then that of digital transformation itself influencing different
organizational aspects. For example, it has been assumed that on the one hand, digital
transformation directly and positively influences firm performance. This could be for example
due to the mechanism or fact that firms are able to improve the offering to their customers
by greater customization, enabled through digital technologies (Mithas et al., 2005), which in
turn lead to an increase in sales, and further, firm performance. On the other hand, there has
been some evidence that digital transformation also indirectly influenced it through leading
to more innovation, that may in turn also had a positive impact on firm performance, as
Nwankpa and Roumani (2016) stated. Also, based on the notion that the degree of technology
adoption may have affected individual employee-level job-related outcomes as found by
Venkatesh et al. (2003), such as productivity or job satisfaction, an analogy may be drawn:
digital transformation as a whole may have similarly influenced such employee-level
outcomes, which then, aggregated to the company level, may have influenced overall firm
performance. What became clear from all these mechanisms is that digital transformation
has seemed to have helped to explain differences in profitability between firms, but also in

survival of firms, since those two are closely related, as was established e.g. by Pearce (1997).



The second relation is connected to the so-called “Technology Impact” view of digital
transformation studies, as defined by Hanelt et al. (2021), which focused on the impact of
specific digital technologies on parts of the organization. This perspective took a more
granular look than at impacts of an entire digital transformation on the entire company.
Rather, digital technologies were the focus, that may be elements of a digital transformation
and parts of the organization are naturally a part of the whole. The perspective aimed to
respond to the practical insight of “How are particular parts of firms affected by digital
technologies?” (Hanelt et al., 2021). “Affected” was however a fairly broad term used, that
included different aspects that could be analysed, going beyond organizational performance.
One would need to narrow down the scope regarding this term to be able to arrive at
meaningful insights both for science and practice, which will be done in one of the next

sections.

However, in this study the main focus was put on the first relation, where the success or
failure of a digital transformation served as the outcome variable. At the same time, it also
served as the independent variable in the second relation, connecting digital transformation
success or failure to organizational outcomes. In the following it will be described how this
focus was defined. In short, it was chosen as it connects closely to the overall research mission
of this study, namely contributing to explaining variation in profitability between firms
through different digital transformation outcomes, while also being reflected in the data to

which access was gained.

How the focus on the outcome variable of the first relation, namely “success” and “failure” of
a digital transformation was determined, will be explained in more detail in the following.
One could rely on asking how digital transformation most directly and closely affected the
organizational goals, to determine the main areas and approaches of interest. Choosing the
main organizational goals of interest, the most existential organizational goal is survival.
Closely related to this goal is another important goal, namely, organizational performance,
which was established in a study by Pearce (1997). Performance was understood in different
ways: financially, as well as non-financially or even subjectively (Murphy et al., 1996). While
financial performance might be measured in a standardized way, based on some commonly

accepted KPIs, such as EBIT, non-financial performance, or success, such as employee
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satisfaction or employee skills, or such as innovative capabilities — for an overview see a paper
by Chow and Van der Stede (2006) - was then more difficult to measure, and to compare
among different firms, since often no standardized measures existed. What holds true for
both types of performance, was that their interpretation may have been influenced by
cognitive processes, that explain how different conclusions are drawn based on the same
information. Schumacher et al. (2020) for example demonstrated that this notion also holds
true for the interpretation of financial performance, which was shown to be influenced by the
level of CEO overconfidence. When already having been shown to apply to financial
performance, such a mechanism might even more apply to non-financial measures of firm

performance.

While overall firm performance may be an interesting component to shed light on, and one
that scholars in the field of management are often preoccupied with, there are drawbacks
involved in relying on it. While Vogelsang et al. (2019) mentioned that more general
approaches to achieve such a measurement in the context of digital transformation are still
missing, a first approach was presented by Chen et al. (2016). However, this approach is very
limited by focusing on implementing a web portal and therefore doesn’t provide a generally
applicable approach. Additionally, in general there are potentially numerous confounders
that could be influencing this fairly high-level relation, and therefore taking away from the
validity of the causal relationship that is aimed to be established. The larger the scope, the

higher the chance that the mechanism of interest is influenced by unobserved confounders.

This is why this study then took a more micro-level focus on the measurement of success,
namely that it focused on the success of projects that are introducing novel digital
technologies. How this focus was derived, will be outlined in the next section. As a non-
financial measurement of performance, it may be difficult to measure in easily quantifiable
terms, in that no standardized measure exists. Additionally, linked to cognitive processes
being at play, stakeholders may have different perceptions of the success of a project. What
might seem to be a disadvantage or difficulty at first, has been turned in fact into one of the
core goals and areas where value can be added in this study, based on prior research and the
derived research gaps, that are presented in a later section. Also, the methodology that is

used is based on the proposition that it may be insightful to add the perspective of employees
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and different stakeholders to complement existing research on the topic of digital

transformation.

In this section, a general background for the research study was given, and it was outlined
how the relevant overall outcome variable of interest, namely “success/failure of a digital
transformation” was derived. The focus of this study, in more detail, however, was put on the
success/failure of a digital transformation as an outcome variable, since a successful digital
transformation is hypothesized to lead to an increase in firm performance and positively

affects firm survival, while a failed transformation will negatively affect it.

1.1.2 Definition of context and scope of the study

Now that the broad topic area of digital transformation and the relevant outcome variables
were lined out, the context and scope of the study will be defined in more detail. The earlier
definition of digital transformation already hinted at a fairly broad understanding,
encompassing multiple observed phenomena and factors, therefore offering a wide array of

potential directions that could have been taken in a research project.

What was important to consider here, was that digital transformation was not a single
endeavour but rather a “multi-faceted journey”, that has a different meaning for different
parts of the organization (Furr et al., 2022). This idea was presented by Davenport &
Westerman (2018) as well. To briefly introduce the framework by Furr et al. (2022), that also
this study is building on: the framework contains four pillars, or areas of digital
transformation, which entail different benefits, but also require different capabilities and
different stages of digital maturity in the organization. In this study, the pillar “Digitizing
operations” was the main focus. Digital transformation with respect to the focal pillar entails
the optimizing of existing business and is aimed at achieving the benefits of cost reduction,
efficiency, and optimization for the organization. This pillar is in general targeted by projects
at earlier stages of the digital transformation journey of the whole organization, and focuses
mainly on processes, in that existing processes are optimized, simplified and rationalized (Furr

et al., 2022).



To reach a scope that is manageable within the resource and time constraints of this research
study, it was decided to adopt a narrower focus on particular aspects of digital transformation
and its impacts. All this while operating in the pillar of “digitizing operations” as defined by
Furr et al. (2022). So how was the particular focus then selected and the scope defined? The
framework defined by Hanelt et al. (2021), that will be discussed in more detail in the
following sections can guide the process of narrowing down, but will be complemented by

further considerations of the author.

The first decision that was to be taken is whether to focus on a narrow or broad contextual
scope, following Hanelt et al. (2021). When examining the impact that digital transformation
has, multiple different scopes were available: a broad contextual scope, which may be an
institutional system, like a country — or an entire ecosystem of companies, including the
environment they are operating in and the related stakeholders in society. A similar
categorization was also introduced by Appio et al. (2021), who considered it the “macro-

III

level”, that seeks to understand competitive dynamics and relationships among the actors in
the ecosystem. Alternatively, one could have chosen to include a narrower contextual scope,
insofar as one could focus on a singular actor, such as an organization or an individual and
their behaviour. Appio et al. (2021) considered this the “micro-level”, where the focus lies on
understanding how micro-foundations of digital transformation impact the behaviour of
individuals and teams. This behaviour then may, in a further step, contribute to a successful
or failed digital transformation. This “micro” level was also taken up by Trenerry et al. (2021)
who further split it into an individual level and a group level. Between the “macro” and the
“micro” level, Appio et al. (2021) defined the “meso” level on which the focus lies on
understanding how macro-level changes impact “[...] firm-level capabilities, processes,
routines, and business models” (p. 1), that could again contribute to the success or failure of
a digital transformation. On this level, a mechanism might be that the “attitude” of a firm or
its organizational adaptability leads to a successful digital transformation, that then influences
one of many possible dependent variables of interest, such as firm performance and

positioning (Appio et al., 2021).



For this study, a narrow contextual scope, in the form of a singular actor, namely an
organization was chosen. An organization may be defined, following Puranam et al. (2014),
as “[...] 1) a multi-agent system with 2) identifiable boundaries and 3) system level goals
(purpose) towards which 4) the constituent agent’s efforts are expected to make a
contribution” (p. 4). While this term envelops also non-profit organizations or other forms of
collaboration, in the context of this study, the focus lies on for-profit organizations. In
particular a production and service company with over 2500 employees that is undergoing
various processes of digital transformation was chosen as the environment in which this study

is conducted.

The next decision was then whether to focus on digital transformation on the corporate,
company-wide level, potentially giving the study a more strategic flavour, or the department
level, leading to a more operational flavour. In terms of the definition by Appio et al. (2021)
the decision can be rephrased to state whether the research should take place on the “meso”
or the “micro” level. On a corporate level, one could potentially analyse a company’s digital
(transformation) strategy and its impact on digital transformation success, following the
definition by Matt et al. (2015), or take a view that is focused on company-level processes.
However, due to the resource restrictions of this study, in collaboration with the company, a
department-level approach was deemed as more easily feasible, while also deemed to carry
the potential to lead to new and interesting insights. In particular, the quality assurance
department of the examined company was chosen as the focal department, since research
access could be obtained and the requirements for this research study were fulfilled.
Additionally, persons on upper hierarchy levels associated with this department were also
taken into the scope of this project, even though they were not formally a part of it. The main
source of data were interviews on the topic of several digitalization projects that are discussed
and analysed in detail over the course of this study. These projects are or were aimed at the
optimization of processes, which again speaks to the pillar of “digitizing operations”, as per

Furr et al. (2022), in which this project may be placed.

Following this focus on a particular department, the “micro” level approach following Appio
et al. (2021) was chosen as the approach underlying this study. The chosen department had

conducted several digitalization projects, is collaborating, and linked closely to other parts of
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the organizations, both in hierarchical as well as functional terms, and carries out an
important role, namely that of quality assurance. Additionally, the composition of the
workforce in this department is fairly diverse, leading to potentially a variety of different
perceptions and opinions. Within the “micro” level, both group-level as well as individual-

level observations, following the classification by Trenerry et al. (2021) were considered.

Now that the scope for the study had been defined, the next step was to define what
particular aspects of digital transformation were to be assessed in this study. Conducting
research on the department-wide rather than the company-wide level would lead by design
to a weaker focus on strategic or organizational design aspects. Rather the focus was more
operational, with more attention lying on the implementation of digital technologies and their
relation to the behaviour of individuals or groups in the company, that then may contribute
to a successful digital transformation on a broader level. This relation might have been either
that the behaviour of individuals or groups or in general, factors on this level, influence the
initiation and implementation of digital technology projects, and their implementation

progress and success.

While the focus was now defined to be operational and micro-level, implications for
company-wide factors or the company-level digital (transformation) strategy might still be
drawn, based on findings on the lower level. So in the words of the categorization introduced
by Appio et al. (2021) - while the study was set mainly on the “micro” level, implications might
be drawn for the “meso” level as well. How exactly these levels are related and influencing
each other was however not clear from the paper by Appio et al. (2021). In more abstract
terms, the relevant question is one of aggregation, namely how factors on the “micro” level
could be aggregated to the “meso” level. Or more specifically, how an impact on the “micro”
level might also trigger an impact on the “meso” level, therefore creating a multi-layer
perspective of digital transformation. Since this question has, to the best of my knowledge,
not been addressed extensively in literature yet, this study might provide some interesting

insights, leads and hints on how these levels may be connected.
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Since it was however decided to mainly follow the “micro” level approach, several
digitalisation projects that were conducted over a period of approximately 10 years were
analysed in more detail. By using a qualitative approach, grounded in a social constructivist
perspective (Crotty, 1998), it was possible to get an in-depth understanding of already
adopted projects, and challenges encountered in them, comprising the perception of their
success or failure. The essence of social constructivism is to investigate and understand
behavioural characteristics through providing meaning to individual’s experiences and
subjective realities (Easterby-Smith et al., 2015). This paradigm enables the exploration of
personal perception of digital transformation in general, particular projects and the perceived
impact on the organization. It was the intention of the study to concentrate on experiential
knowledge of the employees and management by focusing on the social influences,
meanings, and behaviour of the individual as to digitalization (Stake, 2005). In particular, the
methodology of a case study, following the definition of Creswell (2013) and Yin (2018) was
chosen. More specifically, a single embedded case study was selected as the methodology of
choice, following the definition by Yin (2018). For this case study, 17 interviews were
conducted in the focal company. The company is a World-market leader in some of the

segments that it is operating in and is producing industrial goods.

While project success of particular projects that are introducing novel technologies was
chosen as a focal point, drilling down even further into the determinants and drivers of it was
deemed to yield additional meaningful insights. In particular, it was analysed in the study
what factors lead to (1) the initiation of such projects and fuel them — so-called “drivers” of
digital transformation following the definition by Liere-Netheler et al. (2018). This carries
important practical implications, in that understanding and catering to these factors might
help to successfully initiate more digital transformation projects and fuel them, so as to
increase the success rate. As a second step, (2) so-called barriers and success factors to digital
transformation were analysed, as defined by Vogelsang et al. (2019). A more detailed
discussion on the nature and characteristics of the drivers, barriers and success factors will
follow in a later section.

Again, understanding these factors and catering to them may help to achieve a higher success
rate of digitalization projects and digital transformation initiatives. Thirdly (3), these factors

were analysed for relations and linkages among each other, as well as identifying common
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themes that might be underlying them. The fairly broad term of “common themes” was used
on purpose, since it comprises abstract concepts, discussions and streams of literature that
are implicitly underlying success factors and barriers in projects. They for example might
relate to trade-offs that are connecting different barriers. To give a specific example:
employee empowerment and involvement may fuel a digital transformation, however at the
same time also top management might be required to lead to its success. To what extent what
aspect is required for a digital transformation to be successful might then be a question that
was discussed as a “common theme”. Lastly, (4) the identified common themes were
described and discussed in more detail, to understand how they may be characterised. Based
on that discussion, it was attempted to formulate implications that then also help managerial
practice when conducting digital transformations. Again, also when discussing these common
themes, this study drew on the methodology outlined earlier, namely a social constructivist
perspective, that takes into account the perspectives of different stakeholders that are
involved. The identified features, both relating to particular drivers, barriers and success
factors, as well as the common themes, were then discussed in the context of their effect on

the team, the project, the departmental and organizational level.

Therefore, on a “micro”-level, following the categorization by Appio et al. (2021), this study
contributed to answering questions of what barriers and success factors of digital
transformation were present, that were particularly relevant at the department or team level,
speaking to the aforementioned points (1)-(3). Furthermore, insights were gathered on how
organizations could empower their employees to join in digital transformation efforts, or to
what extent such an empowerment was even required for a successful digital transformation
or implementation of new technologies, which speaks to the concept of common themes, so
points (3)-(4). Lastly, the insights may help to devise different strategies of managing
employees during the implementation of digital technologies, based on the type of
technology or innovation that has been introduced. Appio et al. (2021) distinguished for
example between radical/incremental innovation, and product/service innovation. Another
distinction could be made based on the type of digitalization project, for example based on
whether one or more departments were involved. Again, these insights might be categorized
as relating to common themes. This strategic aspect could then be extended even further, so

that it would lead to contributions on the “meso” level.
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Even though the main focus of this study was put on a “micro” level, also insights for the
“meso”-level could be collected. Some of the drivers, barriers and success factors of digital
transformation that were assessed are not only relating to an individual, and not only to a
team or even department but to the whole organization. An example of a barrier might be a
lack of a digital vision, as analysed by Vogelsang et al. (2019), that then hinders the initiation
and implementation of digital transformation in the entire company. Therefore, insights

relating to the points (1)-(3) were by design also created on the “meso” level.

This study helped to gain insights for companies on how to improve their future
transformation strategies to implement a digital transformation process in a more efficient
and successful way. The following insights then refer to possible common themes that could
potentially be identified, relating to points (3)-(4). Insights were collected for example on
how multiple departments in an organization need to collaborate specifically in the context
of digital transformation, so that success is the outcome of the transformation. Additionally,
since at the time of conducting this study, the COVID-19 pandemic had hit with full force, and
receded again, insights were generated on how the COVID-19 pandemic influenced projects

and processes of digital transformation.

In even more general terms, separate from the “micro” and “meso” levels, the results derived
from this study contributed to identifying transformational characteristics to improve existing
knowledge about the impacts of a digital transformation process on organizations. The
limitation of this study in this regard is that it is based on a case study of one particular
organization, which needs to be considered when trying to generalize to other contexts. The
generated knowledge can then be applied in practice and lead to improvements in the
initiation and implementation of digital transformation. An important link between the
“micro” and “meso” level may be a so-called digital business or transformation strategy that
incorporates the low-level learnings and bears the sufficient level of generalization to elevate
those findings to a company-level. Also, the digital business or digital transformation strategy
might provide some general guidelines that are then relevant for the implementation or
strategy at the “micro” level. In summary, they might help to ensure survival of organizations
in the current environment, and even more, supporting them to create a sustainable
competitive advantage and outperforming their peers.
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In this section, it was demonstrated how, from the general and broad topic of digital
transformation, that has been highly relevant for organizations in the current organizational
and corporate environment, a project scope for this research study was derived. Also, it was
discussed what implications for research and practice may be drawn from this study. In the
following, the project scope will be discussed and lined out in even more detail, and the

current state of research will be briefly mentioned.

1.2 Focus of the study

In this section, the focus of the study that was already outlined roughly in the previous
chapter, is discussed in more detail, particularly highlighting the operationalization and the

conceptual model that is underlying this research.

While in general, the broad “mission” of this study was to ultimately generate insights on the
determinants of the success or failure of a digital transformation on an organizational level,
the research scope that was defined in the prior section points to a more focused approach.
As mentioned, the main focus of analysis were the implications and determinants of the
success of projects aimed at introducing digital technologies in the quality assurance
department of a company. These projects were taken as a “proxy” for a potentially larger-
scale digital transformation on a company level, since it was expected that similar phenomena
may be observed on either level. However, the match was only a partial one, since a large-
scale company-wide digital transformation was significantly more complex and possibly
would encounter different roadblocks than a department-level initiative or project.
Nevertheless, this study was based on the literature on digital transformation, for example
the barriers of it, that were then analysed for their occurrence on a project or department-

level.

Any project that has been undertaken could have either the outcome of being a clear success,
a clear failure or a partial success or failure. Surely the definition of success and failure might
lie in the eye of the beholder, yet it was attempted to create parameters, based on which a
judgement shall be possible and reasonable. Following the perspective taken in this study,

the definition of success was put more on a micro-level, focusing on the particular impact of
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the introduction of a specific digital technology in a project. As such, success was defined, in
the context of this study, as the implementation and adoption, in the day-to-day work
environment, of a new digital technology or a new process that was to be introduced with the
project. Failure was then, contrasting that, the lack of such implementation or adoption. Both
the perspectives of the employees as well as from leadership were being considered, in line
with the social constructivist methodology that was employed. As such, a project could also
be a partial success or failure if leadership was content with the implementation and the
technology as such was functional, but adoption by employees was lacking, and therefore no
noticeable increase in employee productivity was observed. So, the dimensions of success or
failure of a project or technology implementation that were evaluated were the
implementation of the technology as such, the evaluation of the leadership or management
team of the technology implementation, objective measurable criteria and lastly, the

acceptance and adoption of a technology by employees.

For the last point of adoption of a technology by employees, one could consider drawing on
literature discussing classical Technology Acceptance Models (TAM). However they, in their
original form, were not as relevant, since they assume that the adoption of technology by
employees is voluntary (Peslak et al., 2007; 2008). Rather, in an organisational context, the
adoption of technology is oftentimes mandatory, which leads to different implications and
benchmarks for the acceptance of new technologies (Brown et al., 2002). A more detailed

discussion on Technology Acceptance Models was included in the literature review.

Another point that needed to be considered is the temporal perspective. In the prior section
it was already discussed that the scope of the research focused mainly on a department level,
and in particular on projects that have been introducing new technologies to optimize
processes. The focus was put not only on the specific implementation phase of the projects,
meaning the phase until a new technology was introduced and implemented, so it was ready
for use. Rather, the focus in this study was broader and more holistic, looking at the initiation,
the implementation phase as well as the phase after the technology has been implemented,

and while being adopted by employees, integrated, and used in the day-to-day process.
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Now that the definition of a successful introduction of a new digital technology and the
temporal setting have been established, it will be discussed how the analysis of the
determinants of success was approached. Starting with the focal point of drivers, barriers and
success factors of digital transformation, therefore with the points (1)-(3) that were
introduced in the prior section: One aim of this study was to compare the main drivers,
barriers and success factors of digital transformations that have come up in the case study, to
the aspects which were mentioned in prior literature. This comparison brought additional
insights to existing literature in several ways: One way is confirming and adding another view
to the existence and contribution of aspects to the outcomes of a digital transformation, a
second way adding boundary conditions under which certain aspects have a specific impact.
Lastly, it was contributing by adding completely new aspects that haven’t been identified and
discussed in literature before. These contributions were illustrated by the following model,

that was underlying one part of the analysis conducted in this study.

Firstly, the drivers that contribute to a digital transformation project being initiated were
analysed. Drivers of digital transformation were defined by Liere-Netheler et al. (2018) as
attributes and expectations about future benefits of the digital transformation that positively
enable, trigger and influence the process of digital transformation. However, based on this
definition a few factors were left open for interpretation. For example, it was not clear how
these drivers emerge, and whether all of them emerge in the same way. It might be that some
drivers are rooted in some objectively perceptible fact or attribute, e.g. a company doesn’t
have a technology that its competitors have. Still, for this driver to gain force, e.g. a manager
would need to subjectively consider this technology as relevant for the success of his business.
For some other drivers it might be that they emerge, even without an external comparison to
a competitor, when only e.g. a manager considers them as important in his subjective view.
Another open question was whether it is management who creates these expectations or
whether these expectations need to emerge within employees for a driver to materialize. But,
given the relative recency of the research area of drivers of digital transformation (Liere-
Netheler et al., 2018), a more concise and detailed description has not been found and was
yet to follow. Drivers are mainly of relevance in the “[...] pre-adoption processes because they

are important before the use-phase” (Liere-Netheler et al., 2018, p. 3927). Still, they may also
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play a role in the later adoption phase in that they fuel the progress of a digital

transformation.

Secondly, the factors contributing to each project being a success or a failure — these can be
termed success factors, and barriers to digital transformation. Success factors were defined
as “[...] those few things that must go well to ensure success for a manager or an organization,
and, therefore, they represent those managerial or enterprise areas that must be given
special and continual attention to bring about high performance” (Boynton & Zmud, 1984, p.
17). While this definition seems to be imprecise, it was adopted for its broadness, and will be
further specified when discussing the success factors in the context of the projects.
Depending on which of these factors were present, and if and how barriers have been

counteracted with solutions, a different project outcome may have occurred.

The following diagram illustrates the logic and linkages between drivers, barriers, and success
factors, that were evaluated in this study. Furthermore, the two relations that were defined
in the introduction to this study are shown: the first relation looking at digital
transformation/project success as the outcome variable, while the second relation then
connects digital transformation/project success to company-based outcome variables,

namely organizational performance, and survival.

Drivers were considered as mainly playing a role in the pre-adoption phase, in particular in
the phase that leads to the initiation of a digital transformation project. They might however
also play a role in the “core” project phase, where a technology is implemented, by speeding
or slowing this process, therefore taking a mitigating role. In this phase, the main factors were
however assumed to be the success factors, and barriers of digital transformation that
contribute to the project outcome, that might be a (partial) success or failure. Success or
failure was then defined based on the dimensions that were already mentioned earlier,
namely the implementation of the technology as such, the evaluation of the leadership or
management team of the technology implementation, objective measurable criteria and

lastly, the acceptance and adoption of a technology by employees.
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Figure 1. Overview of the study.

Thirdly, it was to be assessed to what extent success factors and barriers were interlinked
with each other, speaking to the point (3) that was defined in the prior section. This
assessment was conducted both within their own category, as well as across categories —
meaning that linkages between different success factors and barriers were explored. They
might have correlated in their appearance or might have reinforced each other positively or
negatively in theirimpact. The analysis was conducted both on a project-level as well as across

a set of projects. Based on this analysis common themes were identified.

Lastly, common themes were analysed in more detail, therefore relating to point (4). These
themes were then independent from the project-specific context and therefore represented
a higher level of abstraction and generalization. However, they were tied to specific drivers,

barriers, and success factors.

Overall, this study contributed to literature that focuses on organizational change,

digitization, digitalisation and digital transformation, more specifically highlighting important

factors that characterize and drive it, that fuel it, and that slow it.
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1.3 Researchissue
1.3.1 The current state of research and identified gaps

The current state of research around digital transformation is in this section firstly illustrated
based on several recent review articles, and secondly by the observations of the author when

reviewing relevant literature.

Recent review articles, for example from Appio et al. (2021) or Vogelsang et al. (2019) came
to the conclusion that research on the topic of digital transformation had only recently started
to pick up and there were many potential avenues to be explored by further research.
Vogelsang et al. (2019) recommended future investigations on the impact and necessary
condition for a digital transformation to succeed in an organization. Looking at the arguments
more in detail, Vogelsang et al. (2019) found that the strategic impact of digital
transformation was still unclear, as were the conditions that were required for a successful
digital transformation. Therefore, they suggested that particularly additional research on the
“meso” or company-level was required. Appio et al. (2021) also took into account the “macro”
or environment-inclusive, and the “micro” or individual/team-based level when suggesting
areas for further research. Trenerry et al. (2021) went even a step further and suggested that
employee-related factors, i.e. factors on the “micro” level have so far only seen modest

coverage in digital transformation research.

In addition to drawing on review papers, observations on the current state of research were
also made when establishing the literature review for this study. Firstly, from considering
existing research it became clear that commonly and widely accepted definitions of many of
the relevant terms, such as digital transformation or digitalization were missing. This was why
in the literature review a focus was put on providing an overview of existing definitions that
were used in past research. Based on them, fitting definitions that were then used in this
study were formulated. Secondly, it has become clear that in general, research on barriers to
digital transformation has been sparse (Vogelsang et al., 2019). Thirdly, research so far
predominantly focused on research designs that take into account the perspective of (top-
level) managers or experts to generate insights on digital transformation and its determining

factors. This study aimed to take a more diverse perspective, in that the main focus was put
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on the views of employees on lower levels of hierarchy, besides the views of (top-level)

managers that were collected and analysed.

1.3.2 Research questions and objectives

Summing up, the research questions that this study wanted to make a contribution to, are as
follows. Embedded within the general research puzzle of analysing what factors explain
differences in profitability and ultimately survival of firms, there were multiple questions that
this study aimed to speak to. The main overall focus was put on the factor of digital
transformation, since a successful digital transformation might contribute to the creation of
a sustainable competitive advantage, that then could help firm performance and survival. The
research questions that guided this study were focused on explaining determinants of a

successful digital transformation based on a social constructivist perspective:

e How does the perception of drivers of digital transformation vary, based on the
hierarchical level of employees in an organization?

e How does the perception of success factors and barriers of digital transformation
vary, based on the hierarchical level of employees in an organization?

e How does the perception of leadership and communication regarding digital
transformation vary, based on the hierarchical level of employees in an
organization?

e How do changes in the organizational structure moderate the impact of barriers on
digital transformation?

e What are drivers that are relevant for the successful initiation and progress of a
digitalization project in a company, and digital transformation overall?

e What are barriers and success factors that are relevant for the successful completion
of a digitalization project in a company, and digital transformation overall?

e How are barriers and success factors interlinked with each other?

e What are other influential themes or ideas that are underlying barriers and success

factors?
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The main goal of this study was to respond to these questions, from which implications might
be drawn both for theory and managerial practice. Contributing practical insights, this study
was geared at identifying the factors that were most relevant for a digital transformation to
succeed. This included drivers that were required to initiate a digital transformation, barriers
that needed to be overcome and success factors that helped with overcoming the barriers.
With a clear understanding of these factors, managers are enabled to create digital business
and transformation strategies, that pay particular attention to these and the related

mechanisms.

1.3.3 Outline of chapters

This study was structured in the following way: In the first chapter a general background to
the topic of the study was given, highlighting both its relevance for theory and practice. The
scope and focus of the study, as well as the current state of research were briefly outlined. In
the second chapter, an overview of relevant literature will be given, that touches upon
theoretical streams of management literature, as well as literature that specifically relates to
digital transformation and comprises relevant definitions that are used over the course of this
study. In the third chapter, the overall research approach will be lined out — both in terms of
the underlying philosophy of science as well as the specific research design that is chosen and
applied. In the fourth chapter, the focus will lie on how this research philosophy and design
is applied specifically in the context of this study. Thereby, a general introduction will be given
to the specific research context as well as an outline of how the research study was
conducted. In the fifth chapter, the collected results of the study will be discussed and tied
back to the relevant literature. On the one hand, based on projects with which digital
technologies were introduced. Each project and technology will be described in detail. On the
other hand, based on the barriers to digital transformation that were introduced earlier,
thereby abstracting from the level of individual projects. Lastly, in the sixth and concluding
chapter, a summary of contributions, limitations of the study, and implications for future

research and practice will be given.
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To sum up, in the prior chapter, the background of the study was introduced, highlighting the
importance of the topic of digital transformations. While they seem to be a necessity to
maintain and keep an organization’s competitive advantage, they also seem to fail often. This
is why this study was targeted at understanding what factors determine whether a digital

transformation gets initiated and succeeds or fails.

As such, a narrow contextual scope was chosen, focusing on one department in a for-profit
organization that employs over 2500 people. In this department, several digitization projects
had been undertaken. Also, a “micro” level approach was selected, meaning that the focus
was put on understanding how so-called micro-foundations of digital transformation impact
the behaviour of individuals and groups. The gained insights may then contribute to
understanding factors leading to a successful digital transformation on a broader, company-

wide level.

The research approach that was used in this study, to fit the theoretical scope and approach,
was qualitative, and used the perspective of social constructivism. This perspective can
generate insights based on interpreting individuals’ experiences and subjective realities. It
was decided to use a single embedded case study approach as the research methodology of

choice, with 17 interviews being conducted in the selected company.

These interviews were then analyzed based on a predefined analytical approach. This
approach focuses on understanding the impact of different factors in the lifecycle of a project,

from its initiation until the implementation of a digital technology.

Lastly, a brief overview of the current state of research was given that shows that in general,
digital transformation research is a relatively new field, in which important contributions can
still be made. More specifically, common definitions are lacking, and the perspective of

operational-level employees is missing.
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Chapter Two: Definition and literature review of concepts used

In the second chapter, the focus is put on reviewing existing literature in the area of digital
transformation, and establishing definitions for the terms used in this study. The approach is
that firstly, different fields of management research are highlighted and linked to the historic
development of management research. The focus and topic of this study is then linked to the
fields of management research. Secondly, existing research in the broad areas of
transformation and digital transformation is critically summarized and definitions for the
most relevant terms formulated. Thirdly, literature on so-called barriers, drivers and success
factors to digital transformation is critically reviewed, and again definitions are formulated.
Lastly, literature on common relevant themes that are identified in the collected interviews

are also briefly discussed.

2.1 Positioning the study within the field of management

In the following, an attempt is made to place this study in the broad management and strategy
theory literature, based on the guiding question of what the purpose of a digital
transformation is, and how its main purpose might be viewed differently based on the
theoretical lens that was chosen. The following overview of the historical development of the
management and strategy sciences should firstly give an impression of the potential pool of
theories. Drawing on the theories in this pool, it is then argued what specific theories are most
suited for providing an explanatory framework to the phenomena observed in this research
project. A detailed description of the suitable theories should then lay the basis for clearly

highlighting the contribution that this study made to the existing literature.

Starting out with the question of the purpose of a digital transformation. On the one hand,
the purpose of a digital transformation could be seen as creating a competitive advantage by
enhancing certain product-dependent activities or internal capabilities that a firm has. On the
other hand, it could be seen as a means or tool for the firm to remain adaptive and in line
with its changing environment, and in this way being able to maintain its competitive
advantage or even survival. These purposes are not necessarily mutually exclusive but can
also be pursued at the same time. Therefore, digital transformation can be seen as both a
necessity that is required for firms to survive, as well as an add-on that enables it to create a
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distinctive competitive advantage (Adamik & Nowicki, 2018). What needs to be clarified here
is the relationship of this defined purpose of a digital transformation to specific drivers of
digital transformation, as defined by Vogelsang et al. (2019). It was stated earlier that the
drivers materialize through subjective perceptions of the environment, that may either be
based on an objective fact, or on a simple, again subjective, perception. In that sense, the
purpose of a digital transformation may be seen again in terms of this distinction that was
drawn earlier. The need for sustaining a competitive advantage or for adaptation may be
objectively present, but only turns into a driver if it enters the subjective perception of a
stakeholder.

This is a very general classification; a more detailed categorization will be given in the
following. As such, the main focus of research regarding digital transformation should be

concerned with the “how” and the details of firms employing and engaging with it.

Different sources of competitive advantage are mentioned in literature but have only been
explicitly discovered and clearly identified over time with the development of the field of
strategy and management. To clearly position this study in existing research, it is important
to understand the historic development, as well as the current state of research in the field
of management and strategy. The following overview will set the broad theoretical context in
which this study is positioned, and clearly indicates what the theoretical views are, that are
underlying the arguments in this study. An overview of different sources of competitive

advantage will be included.

In general, the main question that research in the field of management and strategy is seeking
to answer is why some firms are more successful than other firms. Approaches have been
differing regarding the identification of the main drivers for these differences in success, often
further specified as profitability. While in the early days of management research, the main
focus was put on factors that trigger differences in profitability between industries, this focus
has shifted to factors that influence profitability within industries. Therefore, a more micro-
level approach, focusing on characteristics internal to a firm, in other words, on company-

level, has been adopted by more recent research.
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Figure 2 gives an overview of some of those approaches, in terms of streams of management
research and also displays their evolution over time. The streams are furthermore
characterized on the one hand based on their focus, either internal or external factors are the
main tools to explain differences between companies. Internal factors can be strengths and
weaknesses of individual companies, whereas external factors can be opportunities and
threats in a company’s environment. In contrast, the approaches are distinguished based on
whether a macro or micro perspective is taken, macro meaning that the firm as a whole is
analysed, and micro that specific aspects of the organization are linked to the behaviour of
individuals in it (Guerras-Martin et al., 2014). The alighment between these two different
perspectives is not without complication, and has been subject to diverse areas of research,
for example on information aggregation (Czaszar & Eggers, 2013). A more detailed description
of the historical development, and theoretical content of these approaches will be given in

the following literature review.

Pendulum1
Internal o External
Macro 70s-80s,
90s-current Industrial
organization
Resource-
based view 2002+
Institutional
80s-90s
Pendulum2 approach
Transaction
Knowledge- costs
based view; economics
resource
., o« orchestration
Austrian
1995-current 80s-90s economics/
entrepreneur-
ship-based
Behavioral
strategy/micro- 2000-current
foundations
Micro 2005-current

Figure 2. Theoretical Streams of Management Literature. Reproduced from Guerras-Martin et al. (2014)

Historically, research in the field of management and strategy has evolved in line with the
growth and development of firms in the economy (Ghemawat, 2002; Furrer et al., 2008).

While until the 19t century, firms had had an incentive to remain small and had appeared to
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lack influence on competitive outcomes, in the second half of the 19* century, an improved
access to capital and credit encouraged the exploitation of economies of scale and scope. This
led to the emergence of large corporations, which had the power to alter their competitive
environments with and across their industries (Ghemawat, 2002). Following this change, the
field of management research emerged, with the goal in mind to better understand the
influence of such corporations on the whole economy, as well as to understand the

determinants of their profitability (Ghemawat, 2002; Mahoney & McGahan, 2007).

At first, the main focus for explaining profitability differences between firms was put on
analysing industry structure. It was argued that structural elements in certain industries
permitted incumbent firms to earn positive economic profits over long periods of time (Bain,
1956). This notion was then deepened in the 1950s when the relation between industry
structure and profitability of firms was shown through empirical tools. Also, three basic
barriers to entry into an industry, namely absolute cost advantage, product differentiation
and economies of scale, were identified (Bain, 1956). This early work by Bain laid the
foundation for later works. For example, Porter famously built on the barriers to entry when
developing the “Five Forces” framework to understand the industry attractiveness of a certain
industry for the “average” competitor in it (Porter, 1980b). The Five Forces framework is still,

until now, widely used in management research and practice.

So far, it is apparent that in the early days of management research a lot of focus has been
put on external influences which influence firm profitability, such as industry attractiveness,
rather than specifically analysing internal firm-related factors. In the 1960s strategic
management first came up as a discipline and has been evolving since then (Guerras-Martin
et al., 2014). Also, until then it was assumed that similar firms would only be able to draw
temporary advantages from strategic positioning, a view that is stemming from the field of
economics (Greve, 2020). For this study, this dated approach carries limited relevance, since
the focus lies on factors that contribute to explaining sustainable within-industry profitability

differences.

Starting from the 1970s however, research has moved to explaining profitability differences

by factors which are mainly internal to the firm. The focus shifted from explaining profitability
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differences across industries to explaining profitability differences within industries.
Importantly, these organizational differences were assumed to enable firms to create a
sustainable competitive advantage (Greve, 2020). There has been an increased focus on
customer analysis, highlighting that, contrary to earlier theories, low costs and offering low
prices are not always the best way to compete. Rather, a differentiated way of competing

may be needed, by relying on (product) differentiation (Ghemawat, 2002).

The notion that successful companies had to choose a “generic strategy”, either competing
on low costs or on differentiated products through quality and performance was then
explicitly formulated by Porter, who also introduced the “value chain” as a tool for analysis
(Porter, 1980a). Porter argues that the competitive advantage a certain firm has is rooted in
the activities a firm performs in relation to their products, which can either contribute to a
firm’s cost position or create a basis for differentiation (Porter, 1980a). For this study, this
approach may help in describing the company that is the subject of this research, which
clearly is a quality leader in its industry. But, for conducting the main analysis of the relation
between the success or failure of a digital transformation and its barriers, success factors and
drivers, an approach that focuses even more in detail on firm-specific, or corporate-level

characteristics needs to be taken.

There are several corporate-level factors which influence firm or business profitability and
also reflect corporate strategy, such as scope of the firm, core competencies, organizational
structures, organizational climate, planning and control, and corporate management, which
includes managerial ability (Bowman & Helfat, 2001). It is stated that, in theory, corporate
management and corporate strategy have some impact on, but not complete control of,
corporate-level factors that influence profitability (Bowman & Helfat, 2001). A similarity
between corporate strategy on the one hand and digital business- and transformation
strategy on the other hand exists, since also digital transformation and the associated strategy
may have some impact, but no complete control on changing corporate-level factors relating
to digital technologies that influence profitability. While the concepts of corporate
management or corporate strategy and digital business and transformation strategy are as
such different, the mechanism of how they impact corporate-level factors is assumed to be

similar. This is since both represent a higher-level theoretical strategic plan or construct that
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is then broken down into smaller units when implemented in the company. Digital
transformation and strategy can be seen as a special form of digital strategy, relating to digital
technology. Due to these similarities, in the following, an overview of theories that explain
differences between organizations in terms of success and profitability, by relying on
corporate-level factors, will be given. It will then be argued how this study that focuses on the
particular aspect of digital transformation can contribute to these streams of more general

corporate strategy literature.

A view that relies on corporate-level factors, focusing on internal firm-related sources of
competitive advantage is the resource-based view (RBV), that has been introduced by
Wernerfelt (1984) who built on Edith Penrose’s study from 1959 (Kor & Mahoney, 2003).
Proponents of the RBV suggest that competitive advantage, defined as a superior product
market position relative to other firms, depends on a firm owning firm-specific and scarce
resources which are intrinsically inimitable (Ghemawat, 2002). These resources should in
particular be valuable, rare, inimitable and non-substitutable (Barney, 1991), which can be
abbreviated as VRIN resources. Resources are thereby defined broader than just physical
assets, rather referring to strategic resources that, as stated, are not easily reproducible and
produce returns (Chi, 1994). Intangible resources are considered as the main source of

competitive advantage due to being more difficult to transaction (Wdjcik, 2015).

Two main processes can be analysed based on this view: creating and sustaining competitive
advantage. Regarding the creation of competitive advantage, Penrose introduces the notion
that competitive advantage is not only generated by a firm possessing resources, but due to
the effective and innovative management thereof (Penrose, 1959). Furthermore, she causally
links resources with the creation of productive opportunities, that in turn lead to growth and
innovation by relying on managers as a crucial element that enables this conversion process
(Penrose, 1959). She argues that when resources are combined in a new way, this may lead
to the creation of innovation and therefore might be a source of competitive advantage
(Penrose, 1959). The connection to digital transformation can be made insofar as the
successful application of digital transformation could help firms to leverage the existing

resources, and combinations thereof more effectively and therefore generate more revenue
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(Westerman et al., 2014). As such a digital transformation may be seen as a tool or process

that supports the recombination of resources.

Building on the resource-based view is the concept of dynamic capabilities. In today’s
economy many companies face a dynamic environment in which they are required to
constantly develop new capabilities to survive and prosper (Markides, 2006). It seems that
simply possessing VRIN resources doesn’t ensure superior firm profits, rather a dynamic
concept that explains strategic adaptation when the business environment changes needs to
be developed (Wdjcik, 2015). Such a concept is the concept of dynamic capabilities, being
defined as “the capacity of an organization to purposefully create, extend, or modify its
resource base” (Helfat, 2007). An even more broad understanding is given by Wojcik (2015)
who states that dynamic capabilities are about changes in a company’s resource base
alteration, meaning that resources and capabilities are changed via routines, processes and
capabilities. An interesting conceptualization of resources and capabilities was undertaken
by Wang and Ahmed (2007), who create a hierarchy of resources and capabilities in an
organization. The following diagram shall illustrate this hierarchy and was taken from Wojcik
(2015). He describes the take-away from it as “[..] that dynamic capability is the
organization’s ability to transform resource base in an indirect way through strategic,
functional and operational capabilities as a response to environmental changes” (Wojcik,

2015).

Organization’s dynamic
capabilities
(third level)

T

Strategic organization’s
capabilities
(second level)

t

Organization’s
capabilities
(firstlevel)

%

Resources
(zero level)

Figure 3. Hierarchy and relationship between resources, an organization's capabilities, and dynamic capabilities.
Reproduced from Wojcik (2015)
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Moving on to another stream of management literature, this study may also provide
interesting insights for organizational learning theory. Some authors, such as Smith et al.
(1996) argue that organizational learning can be considered as a strategic capability, and
therefore can be integrated into the resource-based view — even though it might be more
difficult to replicate than e.g. a tangible resource. The main aim of this theory is to explain
sustainable organizational differences in terms of organizational behaviors. These are
different to resources insofar as they focus on behaviors “[...] that form routines and are
updated through problemistic search” (Greve, 2020). Learning theory then seeks to
understand for example how firms can learn from their own experience, as well as from their
peers and contextual factors in the environment (Greve, 2020). When an organization is
undergoing a digital transformation, it may be aimed specifically at updating routines and
may involve different forms of learning. Based on this notion, Dérner and Rundel (2021) have
attempted to create a theoretical framework that is targeted at linking digital transformation
to organizational learning. Gonzalez-Varona et al. (2021) also observed an important link
between digital transformation and organizational learning, when analyzing digital

transformation and digital maturity regarding small and medium sized enterprises.

Lastly, yet another stream of management literature will be presented in the following, that
is however not yet connected to the concept of strategic capabilities. This approach is an even
more recent theoretical approach, the so-called “micro-structural” view that has been
developed by Puranam (2018), who sees the micro-structures of organizations as important
determinants that contribute to their sustained competitive advantage.

Puranam (2018) defines four universal problems of organizing that any organization needs to
solve to become operational. Two of these problems relate to the division of labor, namely
task division and task allocation. Whereas task division is concerned with mapping the goals
of the organization into tasks and sub-tasks, task allocation is concerned with mapping the
divided tasks to individual agents and groups of agents. The two other problems relate to the
integration of effort, namely the provision of rewards and the provision of information. The
problem of provision of rewards tackles the issue of organizations having to feature
mechanisms for providing inducements to its members to motivate entry and continuance of
membership and contribution (Simon, 1951). The problem of provision of information reflects

the need of organizational agents to receive information to execute their own actions and
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coordinate actions with others. By undertaking a digital transformation, a firm might change
its prior solution to these problems of organizing and create a new or different form of
competitive advantage. To give one example, a digital transformation might change the way
in which agents communicate with each other to a digital way of interaction. The way the
problem of the provision of information is solved, is therefore changed. This might then have
implications for the result of those interactions - maybe they are more efficient and targeted,
and enable faster processing of products. This could then lead to an efficiency and
productivity gain in a company, which then leads to a competitive advantage. This example is
of course just one possibility of the impacts of a digital transformation on a company, seen

through the lens of the micro-structure of organizations.

What becomes clear following this brief theoretical overview is that this study on digital
transformation cannot be clearly placed into one area of research or stream of literature.
Rather, the generated insights can contribute to several streams of literature. The specific
research gap that this study aims to address will be presented in a later section. In the
following, a brief overview of possible broad contributions to the different fields that were

presented before, will be given.

The RBV focuses on endogenous factors, such as a company’s resources, capabilities and
competencies, which are then internal sources of competitive advantage (Wojcik, 2015). This
study can further help to understand whether and how exactly digital transformation enables
the creation or recombination of resources. These resources in turn constitute the foundation
of sustainable competitive advantage if they are VRIN, that in turn leads to sustained
performance and organizational survival.

But also insights on a different causal relation may be generated: Penrose (1959) stated that
the effective and innovative management of resources leads to competitive advantage. This
may be related to the effective and innovative management of digital technologies in the
context of a digital transformation. In this study, insights may be generated on what exactly
the features of management need to be to achieve a successful digital transformation, that
in turn leads to a competitive advantage for the organization arising. So, the initially suggested
relation between management of resources and competitive advantage may be mediated by

digital transformation.
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The study can contribute to the organizational learning perspective by highlighting which
types of learning might be of particular importance in the context of digital transformation. It
can in particular be analyzed if and whether digital transformation provides any different
implications to organizational learning than another form of organizational change. Also,
observations may be made on what forms of organizational learning are particularly relevant

with regards to digital transformation.

Also, a contribution to the micro-structural view can be made. By observing when a special
form of change, such as digital transformation, gets applied to an organization, changes in the
organizational micro-structure may also become apparent. In particular, it may be observed
to what extent digital transformation might enable new solutions to the fundamental
problems of organizing, namely the division of labor and the integration of effort. An example
for such a new solution may be that a new system for communication between departments
is introduced, that then influences the process and structure of how information is shared,
and therefore leads to changes in the integration of effort. These changes may then lead to a
change in the organizational structure of an organization, that may then impact in turn

organizational performance and survival.

2.2 General change management literature

In the prior chapter it was outlined how organizations aim to establish and maintain their
competitive advantage and are adjusting to their environments by undertaking a digital
transformation, drawing on theoretical management literature. Based on this aim, one could
argue that digital transformation may be characterized as a special form of organizational
change. This is reflected in current research, such as by Hanelt et al. (2021) who considered
digital transformation “as organizational change that is triggered and shaped by the
widespread diffusion of digital technologies” (p.1160). In their view, the trigger for change is
one element that differentiates the special case of a digital transformation from a “general”

transformation.
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However, Hanelt et al. (2021) also found additional differences between general
organizational change and digital transformation that support looking into digital
transformation in more depth. Specifically, they argue for example that in a digital
transformation, the required resources sometimes involve a wider ecosystem and the
demand-side, rather than being restricted to the boundaries of a specific firm (Hanelt et al.,
2021). This argument reflects statements mentioned earlier in this study, such as that of
Davenport & Westerman (2018), who argue that many different resources and adaptations
of processes are required for a digital transformation to succeed. Also, it reflects the idea that
digital transformations might not only be driven by considerations of organizational
development, but also by newly developed external technologies as well as demands of
customers. By aligning themselves with those demands, and external environment,

organizations may then maintain their competitive position.

This notion of including on an ecosystem-perspective will be left for further research, since
the focus of this study was defined more narrowly as lying on a specific firm, enabling a more

detailed assessment within the defined scope.

Based on a literature review, Hanelt et al. (2021) developed a framework of digital
transformation. In conclusion, they find that digital transformation can be understood as
continuous change, which is opposed to episodic or intermittent change (Hanelt et al., 2021).
This distinction can be taken on different organizational levels. While on the level of the whole
organization, the digital transformation may be characterized as continuous due to e.g., the
organizational design being malleable, on the organizational department-level change may
be characterized as more intentional, therefore episodic. Also, it is argued that episodic
change may lead to phases of continuous change in organizations, something that is unique
to digital transformation and facilitated through the particularities of new technologies as
Hanelt et al. (2021) argue. Based on the original review article that first introduced the
distinction between episodic and continuous change, written by Porras and Silvers (1991),
further research thereafter largely followed it (Weick & Quinn, 1999), speaking to the
pervasiveness of the concept. Also that the distinction is still used in more recent work, such
as the article by Hanelt et al. (2021), speaks to its robust validity. Therefore, in the following

brief overview of organizational change literature, this distinction is reflected, in that a
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particular focus is put on the area of continuous change, since it best describes the processes
associated with digital transformation. The overview of change literature is constructed, so
that contributions and implications based on the research results of this study can also be
made regarding this even broader body of work, rather than solely the specific area of digital

transformation.

Continuous change can be understood as a type of change that is an open-ended, continuous
process and rather independent from specific, isolated environmental shocks (Lawrence et
al., 2006). Brown and Eisenhardt (1997) similarly define continuous change, by contrasting it
with the punctuated equilibrium model of change. The latter model describes change
processes as a sequence of long periods of small, incremental change, and brief periods of
discontinuous, radical change. In contrast, continuous change can be described as the
endemic capability of firms to adjust rapidly and continuously to fast-changing competitive
environments, for example by developing new products (Brown & Eisenhardt, 1997). Weick
and Quinn (1999) describe continuous change based on its sequence, which is freeze-
rebalance-unfreeze of existing structures that is open-ended and stands in contrast to
episodic change that follows the sequence unfreeze-transition-refreeze and is an on-off

phenomenon.

Moving on from this definition of continuous change, the underlying structure of continuous
change was used in research as a starting point to build a theoretical contribution, also to the
broader literature of organizational learning and the resource-based view, that have been
discussed in an earlier section. Feldman (2000) states that due to their internal dynamic of
including routine participants as agents, organizational routines can promote continuous
change. She generally highlights that understanding agency is key to understanding the role

of organizational routines for learning and processes of institutionalization (Feldman, 2000).

In connection to organizational routines, Eisenhardt and Martin (2000), introduce the concept
of dynamic capabilities, defined as a “set of specific and identifiable processes” (p.1105), that
have different characteristics based on the level of dynamics of the markets they are in.
Dynamic capabilities evolve through learning mechanisms (Eisenhardt & Martin, 2000). Zollo

and Winter (2002) go into detail in how dynamic capabilities are shaped by a coevolution of
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the different learning mechanisms of (1) experience accumulation, (2) knowledge
articulation, and (3) knowledge codification processes. The aim of a firm developing dynamic
capabilities is to be able to respond quickly to changes in technology and the market (Warner
& Wager, 2019). Providing an even more pronounced definition, Teece (2007) states that
“dynamic capabilities can be disaggregated into the capacity (1) to sense and shape
opportunities and threats, (2) to seize opportunities, and (3) to maintain competitiveness
through enhancing, combining, protecting, and, when necessary, reconfiguring the business
enterprise’s intangible and tangible assets” (p. 1319). He further states that “[d]ynamic
capabilities include difficult-to-replicate enterprise capabilities required to adapt to changing

customer and technological opportunities” (Teece, 2007, p. 1319-1320).

Summarizing these definitions, continuous change can be understood as an ongoing, open-
ended process. Furthermore, the ability to engage in continuous change seems to be
connected to firm-specific internal capabilities, specifically to adapt rapidly to fast-changing
environments. This is exactly what is required in the context of digital transformation.
Drawing back to the theoretical overview given in the last chapter, this summary definition
links to the RBV, in that firm-specific resources or even dynamic capabilities (Eisenhardt &
Martin, 2000) are involved. It also links well to the organizational learning view, in that the
process of how these resources and capabilities are acquired also holds relevance, as Feldman

(2000) put forward.

While in the past section, a definition of change and its sub-categories and its link to
theoretical literature was given, in this section, general factors of success and failure and

process of organizational change will be detailed from a more practical point of view.

Firstly, general factors of success and failure for organizational change are discussed. Kotter
(1996) provides an often-quoted discussion of eight key reasons why most change efforts fail,
as well as eight stages of a successful change process. They have been formulated based on
Kotter observing and conducting interviews in a sample of more than 100 companies that are
undergoing or have recently undergone change. To understand more recent research in this

field, it is important to know the still highly influential thoughts of Kotter. He formulated eight
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reasons why most change efforts fail in a best-selling book, they are defined as follows

(Kotter, 1996):

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

Complacency — There isn’t enough of a sense of urgency for stakeholders in a company

to see the need for change and invest sufficient resources in it.

Failure to Create a Powerful Guiding Coalition — There is a need for an organization’s

leadership to involve other key stakeholders to manage and lead the transition

Underestimating the Power of Vision — A vision helps to keep the change process

streamlined, since they know the direction of the transition on a large scale

Under-Communicating the Vision — A lack of consistent and repeated communication can
lead to a lack of employees being engaged in the change effort with their hearts and

minds

Permitting Obstacles to Block the New Vision — Existing obstacles in a company, such as
narrow job descriptions or compensation and performance systems may lead to behavior

of employees that is futile to the transition efforts

Failing to Create Short-Term Wins — Missing out on unambiguously proving that progress
was made in a change effort can lead to the project being challenged and ultimately, in

the worst case, abolished by skeptics

Declaring Victory Too Soon — Celebrating the success of a change project too soon may
lead to losing momentum for further steps that still would need to be taken to ensure

consolidated success

Neglecting to Anchor Changes Firmly in Organizational Culture — If a company’s culture is

not changed in line with the goals of the change project, for example in that the

promotion and hiring criteria are not modified, the introduced change effort will not last
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Secondly, the underlying structure or process of change is discussed in the following. Based
on the aforementioned eight factors of failure, Kotter has formulated eight stages of a

successful change process, which are defined as follows (Kotter, 1996):

(1) Establish a Sense of Urgency — This can be done by finding and discussing crises, that exist

or potentially arise, as well as opportunities in general.

(2) Create the Guiding Coalition — A powerful group should be formed, with enough force to

lead the change

(3) Create a Vision — A clear vision, and fitting strategies should be developed

(4) Communicate the Change Vision — Every vehicle and channel that is available should be

used to communicate the vision

(5) Empower Broad-Based Action — Employees should be embedded in systems and

structures, where they are unobstructed in following the new vision

(6) Generate Short-Term Wins — The change should create results that are achievable on a

short time frame, as well as be visible and unambiguous

(7) Consolidate Gains and Produce More Change — Based on the short-term wins, that have
shown that the change is a success, further steps can be taken to achieve even more

progress in change efforts

(8) Anchor New Approaches in the Culture — Ensure that a company’s structure and system

is tailored at maintaining the change efforts

Criticisms on Kotter’s change model include that it is a series of recommendations, rather
than a clear roadmap that should be followed sequentially when undergoing change
(Bucciarelli, 2015). Furthermore, it was mentioned that it implies a governance of the change

effort that is very much top-down, with top-management initiating change, and middle
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management executing it (Heyden et al., 2017). Despite the critiques, a review of news
coverage (Lestage, 2015), as well as academic literature (Appelbaum et al., 2012) shows that
Kotter’s change model is largely still deemed to be relevant in today’s environment, which is
why it was included in this overview. A further argument for its inclusion is found in a review
article by Appelbaum et al. (2012) where they conclude that there was no evidence available
against Kotter’s model, and it therefore remains a recommendable reference, but should in

practice be used with complementary tools during the implementation process.

2.3 More specific digital transformation literature and definitions

As mentioned earlier, Hanelt et al. (2021) argue that even though digital transformation bears
close resemblance to continuous organizational change, but also incorporates elements of
episodic change, there are still particularities to digital transformation that need to be further
examined and analysed. Catering to these aspects, there is an extensive field of literature
concerned with digital transformation in particular. Therefore, in the next section a specific
focus is put on literature that is specifically focused on the theme of digital transformation.
The following literature review builds the base for the research and gives an overview of the
current knowledge in this field. Also, clear definitions for the most relevant terms used in this

study are provided.

2.3.1 Digital technologies

In this study, a focus is put specifically on analysing the implications of the introduction of
new digital technologies in a department of an industrial company. Technologies are hereby
understood as “scientific knowledge used in practical ways in industry, for example in
designing new machines” (Hornby et al., 2000). While the specifics of these technologies are
discussed in later parts, in this section a general description of the main characteristics and

potential implications of the introduction of digital technologies will be given.

Firstly, the question arises of which new technologies will have the biggest impact on
organizations. The “Digital Transformation Initiative”, launched by the World Economic
Forum identified seven key technologies that are expected to have the most impact on

various industries: artificial intelligence, autonomous vehicles, big data analytics and cloud,
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internet of things and connected devices, robots and drones, 3D printing, social media and
platforms (World-Economic-Forum, 2018). Other digital technologies with high impact
identified by literature are blockchain, cyber-physical production systems, semantic

technologies, simulation and modelling (Ghobakhloo, 2020).

The impact of new technologies can be observed both in that there are disruptions created
on the society in general as well as on the industry level. On the industry level, these
disruptions may trigger increased competition in the market (Ubiparipovi¢ et al., 2020).
Therefore, to create or maintain their competitive advantage (Vial, 2019) and stay aligned
with their environment, a need arises for organizations to introduce these technologies. On
the one hand, new technologies are challenging to handle and may require substantial
resources to be implemented, but on the other hand, they bear the potential to generate a

sustainable positive impact for organizations.

As a consequence of the introduction of new technologies into society, less skilled and
educated individuals are being replaced by technology, while highly skilled and educated
individuals win the race and profit from digital disruption (Balsmeier & Woerter, 2019). In
business and on the industry level, the same scheme appears to apply, and the organizations
which properly adopt new technologies in this new era are the winners in terms of sustained
profits, and those who keep traditional business methods are losing market share (Monger,
2015). History provides famous examples of companies that missed new technology trends
like Kodak (Lucas & Goh, 2009) and Nokia (Lamberg et al., 2019) or winners that successfully
implemented new technologies like Uber (Min et al., 2018) and Amazon (Kimble & Bourdon,
2013). Therefore, history has shown that not every firm succeeds in harnessing the power of

digital technologies.

2.3.2 Digital transformation

Digital transformation is a current and much-debated topic in academia and industry. This
two-fold interest in both practice and theory can be seen as triggered by the fact that digital
transformation is strongly connected to industry. Especially in the context of industrial

organizations, digital transformation helps companies to remain competitive in the new era
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of the so-called Industry 4.0 (Reis et al., 2018). While Industry 3.0, or the third industrial
revolution, focused on automation of processes and machines, the fourth industrial
revolution, or Industry 4.0 focuses on the holistic end-to-end digitization of physical assets

and integration into digital ecosystems (Lee et al., 2017).

Interest in academic research in the field of digital transformation has only recently
developed, as illustrated by Reis et al. (2018), who found that, while seeing a steady growth,
the number of academic papers on digital transformation increased significantly only after
2014. Therefore, in the following it is attempted to provide a concise overview of definitions
of digital transformation and develop the definition that is being followed over the course of

this study.

Westerman et al. (2011) and Karagiannaki et al. (2017) use a technology-based definition and
define digital transformation as “The use of technology to radically improve performance or
reach of enterprises.”

Berghaus and Back (2016) state a more outcome-based view that is very close to that of Yoo
et al. (2012): “Digital Transformation encompasses both process digitization with focus on
efficiency, and digital innovation with a focus on enhancing existing physical products with
digital capabilities” (p. 3).

Both definitions are only partly sufficient, since the proposed research requires a more
holistic view about digital transformation through all areas of an organization. Demirkan et
al. (2016) provide a potentially more suitable definition and state: “Digital transformation is
the profound and accelerating transformation of business activities, processes,
competencies, and models to fully leverage the changes and opportunities brought by digital

technologies and their impact across society in a strategic and prioritized way” (p. 14).

To get a more comprehensive and structured overview of all existing definitions for digital
transformation, in the following, review articles are discussed, that examined and
summarized these definitions. Reis et al. (2018) review definitions for digital transformation
and categorize them according to three distinct elements, (1) technological, in that it is based
on the use of new technologies, (2) organizational, in that organizational processes or

business models need to be changed or created, (3) social, meaning that all aspects of human
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life are influenced. In summary, they define digital transformation as using new digital
technologies to enable business improvements which influence all aspects of customers’ lives
(Reis et al., 2018). Despite being formulated differently to the definition given by Demirkan
et al. (2016), both definitions contain very similar elements. In summary, both definitions
contain the statement that digital transformations lead to changes in business processes and

models, using digital technologies.

Drawing on more recent work, Vial (2019) provides a summary of 23 different definitions by
reviewing 282 works about digital transformation in current literature and synthesized them
to one conceptual definition: “Digital transformation is a process that aims to improve an
entity by triggering significant changes to its properties through combinations of information,
computing, communication, and connectivity technologies” (p. 121). This definition by Vial
(2019) is solid and based on technologies but not holistic; the strategic and organizational

context is missing.

Hanelt et al. (2021) conducted a further review on 279 articles and developed a definition of
digital transformation and a framework that outlines four distinct perspectives on Digital
Transformation. They define digital transformation as “[...] organizational change triggered
and shaped by the widespread diffusion of digital technology” (p. 1187). Compared to the
definition of Demirkan et al. (2016), this definition is formulated in a more general way, in
that it doesn’t specify exactly which components of an organization are being transformed
and also doesn’t explicitly refer to the spread of the technology in society. Therefore, in this
direct comparison, the definition by Demirkan et al. (2016) more clearly and explicitly maps

out what can be understood as a digital transformation.

Hanelt et al. (2021) however then proceed to specify the content of organizational change,
which they define as the company moving “[...] towards malleable organizational designs that
are embedded in and driven by digital business ecosystems” (p. 1187). To analyse their
contribution, they particularly add the aspect of organizational design, that gets changed, and
the driver of digital business ecosystems to the definition. In this regard, it can be seen as a
further specification of the definition given by Demirkan et al. (2016). While it may be

important to have a complete and detailed understanding of digital transformation to build
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further research on it, at this point the aim is to find a parsimonious definition of digital
transformation. Parsimonious is understood in the sense of Simon (2002) who states the
following: “We do not seek the absolutely simplest law but the law that is simplest in relation
to the range of phenomena it explains, that is most parsimonious” (p. 36). Following this
principle, the definition by Demirkan et al. (2016) is found by the author to still be the
parsimonious definition. It covers all relevant aspects found in other definitions, namely that
of digital transformation involving changes in business processes, activities, and models and

using digital technologies in a strategic way - and is being formulated in the most concise way.

In their review paper, Hanelt et al. (2021) then develop a framework in which they specify
and categorize the content of digital transformation by using a two-by-two typology, based
on the dimensions of contextual scope and intra-organizational change process. Contextual
scope is defined as the breadth of the perspective that is taken, with either focusing on
specific aspects or observing a phenomenon in a broader context. Intra-organizational change
process on the other hand is defined as the “[...] extent to which intra-organizational
processes of change are accounted for in studies [...]” (p. 1173), and it varies based on the
emphasis that is placed on organizations’ innovation and integration mechanisms that drive
change (Hanelt et al., 2021). The four perspectives they define based on the intersections of
the two concepts are technology impact perspective, compartmentalized adaptation,
systemic shift and holistic co-evolution. A detailed description of these perspectives can be

found in the diagram below.
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Figure 4. Typology of digital transformation perspectives. Reproduced from Hanelt et al. (2021)

These perspectives have in common that they link the nature of digital technologies
(pervasiveness and dynamics) with organizational change. The Compartmentalized
Adaptation and the Holistic Co-Evolution perspectives strongly focus on intra-organizational
processes, constituting the first axis of the matrix, such as assessing how organizations fully
or partly adapt to changing circumstances. The Technology Impact and Systemic Shift
perspectives only focus weakly on evaluating those processes. The contextual environment
then constitutes the second axis of the matrix, defining to what extent environmental factors
and a company’s adaptation to them are included in the perspectives. To give a preview of
the direction that this study will take, following the typology, this study can be understood as
taking the technology impact perspective. In particular, the impact of the introduction of new
technologies on a department of the organization is analysed. The contextual scope is narrow,
in that the focus lies on organizational processes itself rather than the adaptation of the

organization with the environment. There is a weak focus on intra-organizational processes,
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since the changes in organizational design are less of a focus, than the specific analysis of the

organizational consequences.

Hanelt et al. (2021) further characterize digital transformation by stating that it “[...] can be
best understood as continuous change that can be triggered and shaped by episodic bursts,
while the latter are further inducing continuous change” (p.1187). This understanding is
reflected in earlier sections of the literature review that includes both literature specific to

digital transformation as well as more general organizational change literature.

According to the research's aim and objectives, and in the spirit of finding a parsimonious
definition, the general definition of Demirkan et al. (2016) fits best and is used when defining
digital transformation for this work. To cite it again: “Digital transformation is the profound
and accelerating transformation of business activities, processes, competencies, and models
to fully leverage the changes and opportunities brought by digital technologies and their
impact across society in a strategic and prioritized way”(Demirkan et al. 2016, p. 14).
However, adding insights by Hanelt et al. (2021), that digital transformation can be
understood “[..] as continuous change [..]” (p. 1887) and that this research can be
categorized as belonging to the technology impact perspective of digital transformation

provides valuable input for an even clearer understanding of digital transformation.

Frequently used keywords connected to digital transformation are digitalization, digitization,
and digital technologies. However, often the definitions of these terms are not clear, as Reis
et al. (2018) also highlight, or they are used as synonyms. For this work, it's important to
define the terms as further subjects under the theme of digital transformation, to create a

clear basis for this research, which will be done in the following.

2.3.3 Digitization

In the following, an attempt will be made to clearly define the term “digitization”. That this is
necessary is underlined by a review article by Bockshecker et al. (2018) that finds that often
research articles use the term digitization without defining it (e.g., Xue et al., 2013). A first

starting point to find a definition, and commonality between the reviewed papers is that they
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link digitization to processes (Bockshecker et al., 2018). Further papers extend this view, and
find that not only processes are able to be digitized, but also products and services (e.g., Smith

et al., 1996, Haffke et al., 2016), yet still without defining the term.

Fairly surprising, Bockshecker et al. (2018) find that only a small number of the papers they
reviewed actually include a definition of digitization. One such paper was formulated by
Freitas Junior et al. (2016), who define digitization in a direct and easy-to-understand way as
“The encoding of analog information into digital format” (p. 2). For example, when one scans
a photo with a scanner and stores it on their computer (Mahraz et al., 2019) or uploads it to
an internet platform, one has digitized a photo. As such, the process of digitizing is aimed at
computers storing, processing and transmitting information — but it does not aim to change
activities that are targeted directly at value creation, rather it focuses on cost savings (Verhoef
et al., 2021). This view is supported by Tilson et al. (2010) who define digitizing itself as a
technical process, with the level of digitization describing how advanced the organization is,
from a technical view (Tilson et al., 2010). Their idea is then further developed in subsequent
papers, with digitizing described as involving representing, communicating, storing, and
processing the broadest possible range of information, energy and matter (Lyytinen et al.,
2016, Yoo et al., 2012). Verhoef et al. (2021) give further examples for digitization, stating
that it may include the use of digital forms, applications, or surveys in internal or external

documentation processes.

Based on the papers included in their review, Bockshecker et al. (2018) then suggest that
digitization is the transformation of analog information into digital format. This includes the
development of digital infrastructure. Objects of digitization are technological processes and
so-called artefacts and its related features. A digital artefact can thereby be understood as

any type of item produced and stored in a digital or electronic version (WikiEducator, 2023).
For the purposes of this study, it was decided to follow the definition created by Bockshecker

et al. (2018), since it was found to offer the most comprehensive and complete representation

of digitization.
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2.3.4 Digitalization

In the next section another frequently used term, namely digitalization, will be defined.
Bockshecker et al. (2018) find in their review paper, that similar to what was observed for
digitization, namely that papers often use the term but don’t define it explicitly, was also

observed for digitalization.

Digitalization is understood to go beyond the technical process of digitization and includes
the social network and structures around a digitization process (Kl6tzer and Pflaum, 2017).
The notion of Klétzer and Pflaum (2017) is supported implicitly by further papers, since
digitalization is used to describe the change in business models of organizations, moving from
a focus on physical aspects to hybrid products, that facilitate the introduction of digital
business models (Brenner et al., 2014). In contrast to the term digitization, digitalization adds
the aspect of a change in business models, and the network and social structure around it are
included in the analysis. But not only the type of product may change in digitalization efforts,
but also the organizational strategy, interactions with customers as well as the internal
organization structures (Schmidt et al., 2017). Verhoef et al. (2021) also focus on customer
interactions in their definition but see the development of new business models as part of
the broader concept of digital transformation. They state that digitalization, i.e., using IT as
an enabler to change and optimize existing business processes, is also geared at enhancing
customer experiences, and not only focused on cost savings, as digitization mainly is (Verhoef

et al., 2021).

The transformation of organization structures mentioned by Schmidt et al. (2017) is also the
focus of another definition, provided by Yoo et al. (2010). They state that digitalization can be
understood as a socio-technical transformation of structures mediated by analogue artefacts
and relationships in the past into new ones that are mediated by digitized artefacts and
relationships (Yoo et al., 2010). This transformation of structures is further specified in the
definitions provided by Mahraz et al. (2019) and Tilson et al. (2010). They find that
digitalization applies digital data and technologies to social and institutional structures to
implement digital technologies in an infrastructural way to automate, optimize and connect

processes (Mahraz et al., 2019, Tilson et al., 2010).

47



Providing yet another definition, Bockshecker et al. (2018) see digitalization as “[...] the state
of an organization or a society referring to its current digital development and the usage of
ICT [information and communication technologies] innovations. Digitalization takes into
account social as well as technical elements” (p. 8). This definition adds a temporal aspect to
the term of digitalization, namely that a current state is referred to rather than a possible
future state or process. The definition is however different to the majority of definitions in
that respect, and it was decided to forgo this aspect in favour of a more widely accepted
definition. However, it is similar to other definitions in taking into account further elements

than simply a process that is transformed from analogue to digital format.

Summing up the definitions given so far, the cited researchers largely agree that digitalization
refers to structures, products, interactions and processes being transformed by the use of
digital technologies. Also, the researchers consider improving the customer experience and
generating additional customer value as an aim and characteristic of digitalization. There is
however no consensus on whether the development of new business models is already
included in the phase of digitalization, or only in the more advanced, broad, and subsequent
phase of digital transformation. This again illustrates that it should be explicitly stated which
definition is being followed. In this study, the creation of new business models is seen as part

of digital transformation rather than digitalization.

2.3.5 Link between digitization, digitalization and digital transformation

Some researchers opt for a definition that links the terms of digitization, digitalization and in
some cases also digital transformation. Rachinger et al. (2019) link the concepts of digitization
and digitalization insofar as they define digitalization, i.e., the exploitation of digital
opportunities, as a framework to enable digitization, i.e., moving from analogue to digital.
Also Verhoef et al. (2021) see digitization, digitalization and digital transformation as three
different phases of digital transformation. The first two phases are seen as incremental and
necessary to achieve the most pervasive phase of digital transformation (Verhoef et al., 2021).
Digitization, as defined earlier, is focused on converting analog information into digital
information, as such no value creation activities are changed. This however may happen in
the next phase of digitalization through process improvements, that besides leading to cost
savings, may also enhance customer experiences. Finally, in the most pervasive phase of
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digital transformation, the way of doing business of a firm is changed by the implementation

of a new business logic (Verhoef et al., 2021).

This linked understanding of digitization, digitalization and digital transformation further
helps to distinguish these three terms. In the following, the definitions that were developed
in this section are summed up. Digitization is, in the context of this study, defined, following
Bockshecker et al. (2018) who state it is the transformation of analog information into digital
format. Digitalization can be understood as structures, products, interactions and processes
being transformed by the use of digital technologies. The effect is mainly that of cost savings,
but also customer value might additionally be created. Digital transformation is then involving
an even greater scope by introducing a new business logic or business model to the company,

that is based on digital technologies.

2.4 Definition and characteristics of digital business and transformation strategy

As stated earlier, in this study a “micro” perspective following Appio et al. (2021) and Trenerry
et al. (2021) to understanding factors determining the success or failure of a digital
transformation will be taken. However, an aim is also to generate insights speaking to the
“meso” or organizational level and its relevance for the success/failure of a digital
transformation. These levels shouldn’t be seen in isolation, rather the “meso” might influence
the “micro” level, and the other way round. Both for the isolated levels as well as the
connections between levels, digital business and transformation strategy may play an
important role in guiding a digital transformation effort. This is why definitions and their
characteristics are described in the following section. The strategy itself is placed on the
“meso” level and its formulation, existence, and content may constitute a success factor or
barrier for digital transformation. Additionally, its content may influence the occurrence of

drivers, barriers, and success factors on the “micro” level.

In general, a strategy is required to implement digital technologies, since oftentimes not a
singular action by one single stakeholder in a company is enough for implementation. Rather,
a concerted action by multiple stakeholders in a firm is necessary for the technology to be

implemented. Particularly, since companies try to transform the crucial and comprehensive
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areas of their business operations, processes, products and organizational structures to
enlarge digital capabilities (Matt, Hess et al. 2015, Reis, Amorim et al. 2018). Therefore, a
strategy that is formulated can serve as a helpful tool to guide and implement these digital
transformations. In the following, the theoretical literature that is concerned with digital

strategies in different areas will be discussed.

Digitalization or digital transformation impacts the strategy development of companies
fundamentally (Holotiuk & Beimborn, 2017) and pressures organizations to react and reflect
on their current strategies to explore new opportunities at early stages (Rachinger et al.,
2019). Organizations are encouraged to continually renew themselves, also in terms of their
strategies, to survive and remain competitive in the market (Fuchs et al., 2019). This notion
bears resemblance to the theory of dynamic capabilities that was put forward by Eisenhardt

and Martin (2000).

The literature offers two main strategic concepts related to digital transformation: Digital
Business Strategy and Digital Transformation strategy (Vial, 2019). While a digital business
strategy combines business strategies and digital resources to illustrate future digital business
models, it typically does not guide on transformational steps. The digital transformation
strategy should then guide through the transformation itself, resulting from the use and
integration of digital technologies (Hess et al.,, 2016). In the following these two main

concepts will be described in more detail.

2.4.1 Digital business strategy

Bharadwaj et al. (2013) focus on the fusion of information technology and business strategy,
and they define digital business strategy as an “[...] organizational strategy formulated and
executed by leveraging digital resources to create differential value” (p. 472). Bharadwaj et
al. (2013) identify four key themes that can be used to understand the creation and
implementation of a digital business strategy: scope, scale, speed and sources of value
creation and capture in business strategy. Scope is defined as “[...] the portfolio of products
and businesses as well as activities that are carried out within a company’s direct control and

ownership” (Bharadwaj et al., 2013, p. 473). Scale means that unit costs can be lowered by
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increasing the produced quantity, speed refers obviously to the time needed to perform a
certain task, and sources of value creation describe what source of value the business model

is based on, e.g., information (Bharadwaj et al., 2013).

Holotiuk and Beimborn (2017) expand the concept of categorizing and understanding
different digital business strategies by identifying critical success factors for digital business
strategies, that can serve as a framework to design digital business models. Their framework
includes eight dimensions for the strategy development and development of business
models, in which then forty success factors are placed. The eight dimensions are as follows:
organization, sales and customer experience, culture and leadership, capabilities and human
resources competencies, foresight and vision, data and information technologies, operations
and partners (Holotiuk & Beimborn, 2017). To name just one success factor as an example, in
the dimension of organization “Agility to reallocate resources and reorganize rapidly” is listed

as one (Holotiuk & Beimborn, 2017).

In another study, Sia et al. (2016) also focus on success factors and find, by looking at the case
of a bank, that a successful digital business strategy needs to build up digital capabilities by
the following recommended actions: cultivating leadership for digital transformation,
developing agile and scalable digital operations, designing new digitally enabled customer
experiences, and incubating and accelerating emerging digital innovations. Therefore,
compared to Holotiuk and Beimborn (2017), who focus on capabilities as success factors and
go very much into detail, Sia et al. (2016) focus on actions that are required to develop these
capabilities. The authors state that the building of each capability requires a full organisational
approach to reorganise structures, processes, technologies, and people elements (Sia et al.,
2016), and provide a broader and more holistic view about a digital business strategy than

Bharadwaj et al. (2013).

Another perspective of a digital business strategy that builds on the idea of Bharadwaj et al.
(2013) is from Sebastian et al. (2017). They describe a digital strategy as a business strategy
that is inspired by the capabilities of powerful and readily accessible technologies. Their study
investigated 25 companies that embarked on a digital transformation journey and found that

leaders formulate two types of digital strategies: customer engagement or digitized solutions.
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Two assets are then essential to execute these strategies, a digital service platform and an
operational backbone. Based on these assets, different management practices are required,
for example in terms of funding, one-time investments or continuous funding, or delivery

method, regular software releases or agile/DevOps concepts (Sebastian et al., 2017).

Another relevant aspect of digital business strategy is its implementation in a company. By
investigating the process of integrating a digital business strategy into an existing business,
Yeow et al. (2018) discovered that tensions could arise from misalignment of companies’
existing resources and strategies with the new digital business strategy. Therefore, they
provide an alignment process with organizational actions comprised of three phases
(exploratory, building, extending) to reconfigure strategies and organizational resources to
respond to internal tensions and environmental changes (Yeow et al., 2018). Relating to a
holistic approach of a digital business strategy, both Yeow et al. (2018) and Sebastian et al.

(2017), contribute only a part of an integral concept.

Reflecting the above, the literature lines out the concept of a digital business strategy in
several different directions. The core statement is that a business strategy is extended,
modified, or merged with digital capabilities and digital strategies to respond to challenges
and opportunities in the new digital era. This strategic concept may then describe a future
state of an organization that uses and integrates new digital technologies to stay competitive,
increase effectiveness and leverage its impact on the market. In this section, a digital business

strategy was described, based on multiple perspectives.

2.4.2 Digital transformation strategy

In contrast to a digital business strategy that describes future business opportunities and
strategies that are based on digital technologies, that typically do not include
transformational guidelines on how to achieve this future scenario, a digital transformation
strategy can support organizations in managing the transformations that arise from the use
of digital technologies, during the integration process and after that (Matt et al., 2015). This
distinction is however not always clear-cut, when considering the work by Yeow et al. (2018)

who analyse the implementation of a digital business strategy into an existing company.
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However, it is possible to generalize by finding that digital transformation strategies focus
more on the transformation process and the roadmap (Vial, 2019), while digital business
strategies are more focused on the necessary capabilities. A digital transformation strategy
may be formulated in a bottom-up or a top-down fashion, which will be discussed in more

detail later (Chanias et al., 2019).

Matt et al. (2015) state that independent of industry sectors, digital transformation strategies
have specific characteristics in common. Building on these characteristics, the authors
developed a digital transformation framework with four dimensions that help to describe
these strategies: the use of technologies, changes in value creation, structural changes, and
financial aspects. The dimension of financial aspects constitutes the first considerable point

and acts as a driver for transforming the other three dimensions (Matt et al., 2015).

Building on the 4-dimensional digital transformation framework from Matt et al. (2015), Hess
et al. (2016) contribute a guideline with 11 strategic questions and possible answers to help
managers formulating their digital transformation strategy. However, they also state that
academia has not addressed a holistic approach to developing a company-wide digital
transformation strategy yet but argue that the digital transformation framework is one first

step in this direction.

Tekic and Koroteev (2019) provide another view about digital transformation strategies and
characterize them into two dimensions: usage of technologies and readiness of a business
model for digital operations. Their result is a typology of four generic digital transformation
strategies: disruptive, business model led, technology-led, and proud to be analogue -
including recommendations for each strategy. However, it's unclear if these strategies fit
across sectors and different types of organizations, further Tekic and Koroteev (2019) state
that their framework needs empirical research to test the robustness and generalizability.
Another point is that this framework is not clearly speaking to the area of transformation
strategy. It provides few insights about the digital transformation journey itself; therefore, it’s
unclear if this concept belongs to the already discussed area of digital business strategy or

digital transformation strategy.
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Not only the characterisation of digital transformation strategies is of interest to research,
but also their emergence, formulation and revision have been evaluated. Contrary to the
requirement of a holistic approach, but confirming the lack of a holistic concept, Chanias and
Hess (2016) provide insights that describe the formulation of a digital transformation strategy
as a bottom-up process. They investigated the formation of digital transformation strategies
at European car manufacturers and found that they implemented a diversity of emergent
strategic activities from separate organizational sub-departments prior to a holistic
transformation strategy from the top management. Chanias et al. (2019) reported similar
findings in their in-depth case study about digital transformation strategy formulation and
implementation in the case of a European financial service provider. The study shows that
informal, bottom-up strategic planning was more productive for the transformation than
formal top-down planning. However, they conclude that digital transformation strategies also
need support and guidance from the top management and recommend a mix of top-down
and bottom-up strategizing. Further, the authors state: “A digital transformation strategy is
always in the making, with no foreseeable end. It is always a moving target and needs to be
continually revised and reworked by incorporating new learnings and insights from ongoing

implementation efforts” (Chanias et al., 2019, p. 15).

Adding to this direction of research, Korachi and Bounabat (2020) evaluated 27 existing
approaches of digital strategies in their work by comprehensive, systematic literature
research. They analysed common elements, strengths and weaknesses of these strategies and
synthesized a general approach that frame and drive a digital transformation strategy
formulation. This approach is structured as a cycle of elements that follow one another,
starting with strategic awareness to formulate a digital transformation strategy, move on to
the implementation phase of the strategy and finally to digital transformation management,
where the process starts again by controlling and adjusting the digital transformation
strategy. The framework by Korachi and Bounabat (2020) builds a good and solid concept;
further, it matches the already described characteristic, that a digital transformation strategy
is an ongoing process with no foreseeable end. However, this concept is, for the purposes of
this study, too detailed, and would also need further empirical testing and more detailed

guidelines on how to approach the analysis of all the elements. Due to the scope of research
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access and availability of data, it was chosen to focus on the implementation phase of digital

transformation.

The findings from Chanias and Hess (2016) and Chanias et al. (2019) guide the assumption
that knowledge about the emergence and formulation of digital transformation strategies is
needed to continuously improve digital transformation strategies and develop it further from
stage to stage. Underpinning this, Matt et al. (2015) state: “Owing to limited empirical
evidence, ambiguity about conventions on how to formulate and reassess digital
transformation strategies remains. This is reinforced by the considerable uncertainty that
results from swift technological changes and makes necessary adjustments to digital
transformation strategies at a later stage more likely” (p. 342) and call for further research in
this direction. However, as stated in the prior paragraph, the emergence and formulation of
digital transformation strategies was not the focus of this study, due the scope of research

access gained, that mainly aids insights in the phase of strategy formulation.

In this section, different strategies relating to digital technologies were presented, digital
business strategy and digital transformation strategy (Vial, 2019). A digital business strategy
is a business strategy that is extended, modified, or merged with digital capabilities and digital
strategies to respond to challenges and opportunities in the new digital era. It can be seen to
guide the implementation of digital technologies so as to reach a future state of an
organization that helps maintain its competitiveness. However, it does not guide on the steps
of a transformation, which is what a digital transformation strategy does. A digital
transformation strategy then provides a roadmap for the implementation of digital
technologies, and is always changing according to external developments. However, while
this study might make contributions to the literature on these topics, it was not defined as

the main focus.

2.5 Barriers/Drivers/Success Factors of digital transformation

In the last section, insights on the characteristics and the formulation of digital business and
digital transformation strategy were highlighted. In this section, the focus is shifting towards

the actual implementation phase of a digital transformation, possibly also based on a pre-
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defined strategy. This is rooted in the fact that a digital or digital transformation strategy's
success depends understandably neither only on the formation of it, nor only on the actions
that are taken before the digital business and transformation strategies are then
implemented. It is the actual implementation phase that presents many opportunities for the

eventual success or failure of a digital transformation.

In this light, the management of an organization should consider resources, structures,
processes, skills, environment, technologies, and culture to on the one hand identify drivers
that could help initiate and fuel the transformation process. On the other hand, a focus should
be put on barriers that hinder or block the transformation, as well as success factors that help

to overcome these barriers to achieve a successful digital transformation.

A question that may be asked is whether drivers, barriers or success factors are simply
existent in the subjective perception of subjects, or whether there is some objective
substance to them. For drivers, they relate to the perceived or expected advantages of
technology use (Liere-Netheler et al., 2018), so they are highly subjective to each individual.
While Liere-Netheler et al. (2018) argue that barriers and success factors are different to
drivers, in that they must be objectively present, the author takes a more differentiated view.
While some barriers and success factors truly carry objective substance, e.g., in terms of
missing resources, still there is a subjective element to them, that determines whether a
circumstance is perceived as a barrier and more specifically, what its true impact on the
success or failure is. So different conceptual constructs might be at play: The subjective
perception of a barrier could for example be a moderating factor between the objective
existence of a barrier or success factor and the project success or failure, or there could be a
direct relation between a subjectively perceived barrier or success factor and project success

or failure.

Many companies still struggle to pursue their digital transformation; therefore,
understanding drivers, barriers and success factors is essential for a successful digital
transformation (Vogelsang et al., 2019). The lack of clarity regarding both the content as well
as the process of digital transformation often results in missed opportunities, wrong

initiatives, and false starts in an organisation's digitalization (El Sawy et al., 2016).
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2.5.1 Drivers of digital transformation

To obtain a deeper understanding of how a digital transformation is started and gaining
momentum in the first place, so-called drivers of digital transformation are identified and

analysed in the following.

As already mentioned earlier, drivers of digital transformation are attributes and expectations
about future benefits of the digital transformation that positively enable, trigger and
influence the process of digital transformation (Liere-Netheler et al.,, 2018), so they are
subjective to the perception of an individual or team. Hrustek et al. (2019) define digital
transformation drivers in their work as influential factors or ideas for digital organizational
innovations that arise from innovative ideas within the organization or trends in the corporate
environment. The authors categorize digital transformations as being technology, customer
or organizational development driven. The same categorization is used by Tomici¢ Furjan et
al. (2020), further it's close to the concept of building blocks for shared value innovations by
Lichtenthaler (2017). In this approach of classification for digital transformation initiators, the
drive can come from new technologies that possibly enable opportunities and benefits
(technology driven), the wish to adopt new customer needs or to exploit new target groups
(customer driven), and the intention to develop the organization to improve the way how
working is done (internal development driven) (Hrustek et al., 2019). The results of Tomicié
Furjan et al. (2020) describe the main drivers of digital transformation as business-related
goals of process improvement, introducing new products or services, reacting to disruptive
competition — related to organizational development-driven; ensuring proper technology
support for realizing new business models — related to technology-driven; and goals to
increase the customer value — related to customer-driven. While the categorizations by
Hrustek et al. (2019) and Tomici¢ Furjan et al. (2020) cover a broad array of potential drivers,
it can be criticized that with the dimension of customer and technology driven digital
transformations only two of many drivers that originate outside the organization are covered,
meaning that their split is too granular. Also, they don’t consider drivers that originate on the
employee level separately from the driver of internal development. Since a focus of this study
lies in particular on taking a “micro” level as per Appio et al. (2021) focusing on

individuals/teams/a department, and also taking a holistic perspective on involving different
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stakeholders, therefore also employees, this categorization may need to be complemented

by other authors to establish a complete picture of drivers.

In a study about digital transformation in the manufacturing industry, Liere-Netheler et al.
(2018) identified 12 drivers of digital transformation. Different from the categorization used
by Hrustek et al. (2019) and Tomici¢ Furjan et al. (2020) the authors divide into organizational,
external or individual drivers. ldentified drivers at the organizational level are process
improvement, workplace improvement, vertical integration, management support,
horizontal integration, and cost reduction; the drivers at the external level: customer
demands, supply chain, innovation push, market pressure. Employee support refers as a
single driver to the individual level (Liere-Netheler et al., 2018). This categorization can be
used to complement the categorization of drivers by Hrustek et al. (2019), since it allows to
sufficiently highlight different stakeholder perspectives in the category of individual level
drivers. This categorization alone is however not sufficient to reflect the full variety of drivers
— since it may give the study a sharper focus to further specify the external drivers into
technology and customer-based drivers as was done by Hrustek et al. (2019). Overall,
however, the study provides similar findings to Tomici¢ Furjan et al. (2020) and concludes that
process improvement in the organization and demands communicated by customers were

the most influential drivers to motivate a digital transformation.

Morakanyane et al. (2017) have a different view of digital transformation drivers and argue
that skill set, mindset, and a digital culture fuel the digital transformation journey. Further,
they identify digital technologies as a key driver and argue that new digital technologies
create new business opportunities for organizations. These opportunities potentially
transform business models, operational processes, customer experiences, and certain other
aspects of an organization (Morakanyane et al., 2017). Even if this view does not match with
the concept of Hrustek et al. (2019) or Liere-Netheler et al. (2018), the source and core of
driving motivation for digital transformation is similar, with there being plenty of evidence
that a significant fraction of digital transformation drivers emerges within the organizational
and structural context. However, once the digital transformation is initiated, additional
factors such as appropriate structural and functional changes in the organization are required

to realize the benefits of digitalization (Davydenko et al., 2020). While Liere-Netheler et al.
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(2018) originally introduced the category of individual drivers, the work by Morakanyane et
al. (2017) can be used to further detail the category, by considering skill and mindset of

employees as drivers.

To sum up, the research evidence that is collected in the form of a case study is analysed along
the following drivers and categories of drivers. Based on the above discussion a list was
compiled. The categorization of Liere-Netheler et al. (2018) is taken as a starting point, to
which further specifications, that were developed by other authors, were added:

e External drivers (Liere-Netheler et al., 2018)

o Technology-driven, such as innovation push, technology for new business models

(Hrustek et al., 2019, Liere-Netheler et al., 2018, Tomici¢ Furjan et al., 2020)

o Customer-driven, such as customer demands, supply chain, increase of customer

value (Hrustek et al., 2019, Liere-Netheler et al., 2018, Tomici¢ Furjan et al., 2020)

e Organizational development drivers (Liere-Netheler et al., 2018)

o Process and workplace improvement, management support, horizontal or vertical

integration, cost reduction, introduction of new products and services, reaction to

disruptive competition (Hrustek et al., 2019, Liere-Netheler et al., 2018, Tomici¢

Furjan et al., 2020)

e |ndividual drivers (Liere-Netheler et al., 2018)

o Employee support (Liere-Netheler et al., 2018)

o Skill set and mindset of employees (Morakanyane et al., 2017)

Reflecting the categorization of drivers, it appears that drivers that can be categorized as

external to the firm play an equally important role for the initiation of digital transformation
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as internal or organizational drivers. Thus, based on this literature review, a conclusive
evaluation of whether the most important drivers of digital transformation are external,
organizational or internal, following the classification of Liere-Netheler et al. (2018), cannot

be made.

Having critically reviewed drivers of digital transformation in this section, another important
factor related to understanding digital transformation processes is understanding the barriers
that hinder or block digital transformations. These barriers will be discussed in the following

section.

2.5.2 Barriers towards digital transformation

While the drivers discussed in the previous section describe the factors that are mainly
contributing to the successful initiation of a digital transformation, in the following, barriers
that need to be overcome to achieve a successful completion are discussed. Therefore, they
are assumed to be relevant mainly during the implementation phase of a new digital

technology.

Undergoing a digitalization or digital transformation process is complex and accompanies
various barriers that may hinder the transformation or limit its success. To counteract, it’s
important to identify obstacles on the road and understand their nature (Cichosz et al., 2020).
Applying knowledge about the barriers of digital transformation early in the process may
increase the chance to succeed significantly. In the following, several approaches to
categorize barriers in digital transformation are presented, so that based on them, a
comprehensive and sensible categorization of potential barriers can be established that is

then used for further analysis in this study.

Starting with the approach by Vogelsang et al. (2019), they investigated barriers to digital
transformation in manufacturing and provided a classification with five different categories:
missing skills, technical barriers, individual barriers, organizational and cultural barriers, and
environmental barriers. Vogelsang et al. (2019) described several significant barriers to digital

transformation within this classification, formulated research questions catering to each
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barrier, and provided a research agenda for future investigations. Since the categorization of
Vogelsang et al. (2019) covered a broad array of potential barriers, each independent from
each other, it is taken as a starting point for establishing an overall categorization. Three
research questions from their formulated agenda underpin the relevance of gathering more
in-depth knowledge about the characteristics of digital transformation and are also touched

upon in this study:

e Organizational Barriers - Which kinds of collaboration will arise considering technical,

social and legal aspects?

e Individual Barriers - Which factors foster the acceptance and lower the uncertainty of
digital transformation? Which tools and methods are useful to integrate employees in

change processes?

Vogelsang et al. (2019) state that responsibilities and strategic impact are still unclear and
recommend future investigations on the impact and necessary condition for a digital
transformation to succeed in an organization. Further, the authors propose to combine their
outcomes with case study research about the development of best practices and overcoming
barriers of digital transformation. This suggestion is followed in this study, due to the scope

of research access.

In another study about barriers to the digital service economy in manufacturing, Peillon and
Dubruc (2019) categorize the barriers into technological barriers, organizational barriers,
human resources related barriers, and customer-related barriers. This classification has many
overlapping points with the contribution by Vogelsang et al. (2019) but considers additionally
the dimension of the customer that is missing in the other classification. This barrier will
therefore be added in the overall overview since it seems to carry the potential to show
important insights. By customer-related, Peillon and Dubruc (2019) refer to “ambiguous
customer needs, hazy value propositions and difficulties conveying benefits to customers” as
a barrier to digital transformation. Thereby, they draw on the insights of Klein et al. (2018)
who found this barrier when examining the introduction of smart services in the capital goods

industry. The findings of Peillon and Dubruc (2019) illustrate that significant issues regarding
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digitalization are customer-related and arise with the use and development of customer
relationship management (CRM) software. Thereby, technical and organizational difficulties
occur. From the organizational perspective, the use and extension of CRM mean that
customers expect very quick and extensive service from the organization. Often, there are
not enough material and human resources available to meet these expectations, which
overlaps with Vogelsang et al. (2019) who mention this point in the category of organizational
and cultural barriers. This example shows that customer-related barriers can result from
organizational problems and insufficient preparation; therefore, the authors state:
“Organizational and cultural barriers may be the first that should be overcome.” (Peillon &
Dubruc, 2019). This example also highlights the importance of looking at barriers not only in

isolation, but in relation to each other.

As also mentioned by Peillon and Dubruc (2019) when describing the customer-related
barriers, a further organizational related barrier of digital transformation identified by
literature is the lack of resources. Again, this barrier is already reflected in the categorization
of Vogelsang et al. (2019), however, the frequency with which it is mentioned in research
points to the sustained importance of it, and therefore warrants highlighting it as a separated
category in the overall categorization of barriers. Cichosz et al. (2020) describe five major
barriers in their study about the digital transformation at logistics service providers and state
that the lack of resources, including skilled resources, is the second biggest problem that
arises during a digital transformation process. This outcome matches the contribution from
Hjalmarsson et al. (2014) where the lack of money or time is identified as one of the highest
impactive barriers for digital services. Organizations suffer from a lack of financial resources,
especially smaller players on the market, but foremost, independent from the company size,

they struggle with the availability of digitally skilled employees.

Yet another different view on this topic is provided by Toytari et al. (2017). In their qualitative
multi-case study within six globally acting industrial companies, the authors identified sixteen
barriers to adopting smart services and divided them into internal barriers, resource and
capability gaps, and external barriers. The study's outcome shows similar barriers as already
described, for example, lack of resources, high costs, and people's resistance, but identifies

governance infrastructure and identity as further relevant barriers. Many companies have a
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strong identity in their current business and a successful history; therefore, it's challenging to
convince people about new services and ways of working (Toytari et al., 2017). This identity
aspect may be seen in line with organizational barriers, as defined by Vogelsang et al. (2019).
The heritage of long-established companies consists of values, traditional distribution of
responsibility, historical norms, the existing configuration of assets, and management style
that can block organizational change; therefore, an organization’s ability to undergo a digital
transformation will depend on its capability to reshape its internal and external resource base
and heritage — already foreshadowing a success factor that may be required to overcome this

barrier (Bartlett and Ghoshal, 1988, Sklyar et al., 2019).

Deeply connected with the identity and the heritage of a company is the governance
structure. Management systems and IT systems and organizational structures and incentives
are developed and optimized over time to serve the existing business model. New
technologies may need different capabilities and practices or develop entirely new business
models; therefore, the existing governance infrastructure may not fit anymore. In
concurrence with the governance structure, the organizational structure can also be a barrier.
The use of strong hierarchical structures, and a strict top-down driven approach, may hinder
progress in digital, fast-changing environments, since bureaucracy limits innovations and
decrease response speed (Verhoef et al., 2019). While the initial category of organizational
and cultural barriers as defined by Vogelsang et al. (2019) does not comprise governance or
organizational structure, in this study, the category is extended and barriers relating to these

topics are also included.

In addition to categorizing barriers based on their content, they may be assessed and
categorized based on their strength. In that regard, Agrawal et al. (2019) contribute a
classification of barriers related to digital transformation and use a cross-impact matrix to
classify them according to their driving and dependence power into autonomous barriers —
less driving and dependence power, dependent barriers — weak driving power and strong
dependence, linkage barriers — strong driving power and dependence, and independence
barriers — strong driving power and weak dependence. The authors identified 12 digital
transformation barriers and provided a hierarchical structure model to demonstrate

interrelations and dependencies. The model on the one hand confirms the relevance of a part
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of the already above identified barriers (Cichosz et al., 2020; Vogelsang et al., 2019).
Additionally, the study describes high implementation and running costs, shortage of digital
skills and talent, and lack of support from top management as the three significant barriers
that are independent and have a high driving power. These barriers drive other barriers and
can lead, among other barriers, to misaligned business objectives, lack of strategic
orientation, inappropriate organizational structures, or inflexible business processes. For
success on the road to digital transformation, barriers with a high driving power need to be
eliminated before they affect other parts of the organization or lead to other barriers arising

(Agrawal et al., 2019).

The study by Agrawal et al. (2019) already shows that barriers to digital transformation should
not be seen as isolated aspects, but also their interplay and relations should be considered to
gain an even more comprehensive understanding. It’s possible that barriers reinforce each
other (Agrawal et al., 2019) and may lead to new further challenges for an organization. One
example found in literature is that the barrier of missing skills (Jakob & Krcmar, 2018; Kane et
al., 2018; Vogelsang et al., 2019) correlates highly with the barrier of people’s resistance to
change (Cichosz et al.,, 2020). Employees can demonstrate and refuse new disruptive
technologies if there is a lack of visibility on the benefits of digital transformation or the way
in which digital technologies should be used is not reflected in the established organizational

culture (Cichosz et al., 2020).

Reflecting above, most of the described barriers of digital transformation have an internal
origin in an organization, and the responsibility for it lies with the companies themselves, but
some barriers may also arise outside of an organization. The most significant external barriers
identified by literature are lack of industry-specific guidelines (Agrawal et al., 2019), high
market competition and saturation, lack of external funding, uncertain product demand
(Hjalmarsson et al., 2014), regulation (Westerman & Bonnet, 2015), industrial buying culture
and relationships (Toytari et al., 2017), lack of standards and laws (Vogelsang et al., 2019),
lack of IT experts on the market (Kutnjak & Pihir, 2019). In contrast to internal barriers, it
seems that external environmental obstacles form a much smaller part of the challenges of
digital transformation than internal barriers, which is why they are not the main focus of this

study. Therefore, when comparing the categorizations of barriers with that of drivers, it seems
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that barriers are predominantly of internal origin, whereas drivers have a more balanced

origin, equally stemming from external or internal influences.

To facilitate the analysis of the case studies with regards to barriers, a list of barriers and
categories of barriers is compiled in the following. The categorization of Vogelsang et al.
(2019) who introduced five categories of barriers will be taken as a starting point, since it is
also reflected in categorizations of other authors. To it, barriers that haven’t been included or
were deemed to be better captured by other authors, were added. External barriers were
deliberately excluded since this study mainly focuses on company-internal barriers to digital
transformation. Additionally, this list doesn’t aim to provide a mutually exclusive and
collectively exhaustive overview, due to sometimes obfuscated definitions, therefore,
overlaps between the different barriers and categorizations are still possible. The authors
who introduced each category are cited. As for the first four barriers, they were mentioned
not only by Vogelsang et al. (2019), but also by other authors, as stated in the extensive
discussion on barriers earlier in this section. The categorization by Vogelsang et al. (2019) was
deemed however as best meeting the aim of this list, being, in the opinion of the author
mutually exclusive and collectively exhaustive with regards to the four barriers. For purposes
of better readability only Vogelsang et al. (2019) are cited for the first four barriers in this
overview, even though authors have mentioned similar barriers as well. Resistance to change
as introduced by Cichosz et al. (2020) was not subsumed under the categories defined by
Vogelsang et al. (2019), since it relates to both individual and organizational barriers, and may
therefore be seen as a separate category of barriers. The barriers that are assessed are in

particular:

e missing skills, such as IT, technology, technology decision or process knowledge

(Vogelsang et al., 2019)

e technical barriers, such as dependency on other technologies, security (data exchange),

or current infrastructure (Vogelsang et al., 2019)
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e individual barriers, such as fear of data loss of control, transparency/acceptance or job

loss (Vogelsang et al., 2019)

e organizational and cultural barriers, such as keeping traditional roles/principles, no clear
vision/strategy, resistance to cultural change/mistake culture, risk aversion, lack of

financial resources and time (Vogelsang et al., 2019)

o organizational structure, such as a strong top-down hierarchical structure

(Verhoef et al., 2019)

o governance infrastructure and identity (Toytari et al., 2017)

o lack of support from top management (Agrawal et al., 2019)

e customer-related barriers, such as ambiguous customer needs, hazy value propositions

and difficulties conveying benefits to customers (Peillon & Dubruc, 2019)

e resistance to change, on an institutional as well as on an individual level (Cichosz,

Wallenburg et al., 2020)

This list of barriers was compiled for further use in the analysis of the case study. What is
however not clear from this overview however is on which level each of these barriers is
located, which might bring additional clarity for the analysis of results. The level is determined
by the unit on which variation is likely to be observed. Missing skills, technical barriers and
resistance to change might be relevant at the “meso”, organizational level, as well as on the
“micro” or individual/team level. Individual barriers can be clearly allocated to the

“micro”/individual level and organizational/cultural and customer-related barriers can be
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clearly attributed to the “meso” level. More details on the specific process of analysis will be

given in the methodology section.

Also, an aspect that is not included in current literature, is an assessment of the relative
strength of each of the barriers. Questions that may be asked in this context are as follows:
Does a barrier have a strong impact on its own on the outcome of a digital transformation
project, or does it require other factors to be present at the same time to be observable? If

so, what are those factors?

2.5.3 Success factors for digital transformation

In the following, success factors that contribute to the successful completion of digital
transformation are discussed. These are factors that are required to realize the benefits of
digitalization, or even of a digital transformation. Therefore, they are relevant mainly during
the implementation phase, as opposed to the drivers which are relevant mainly in the
initiation phase. Furthermore, compared to digital transformation drivers, success factors go
beyond expectations, ideas and motivational aspects and refer to essential organizational
elements and characteristics that are required to ensure a successful transformation
(Osmundsen et al., 2018). In the current literature, due to the relative recency of new digital
technologies, far-reaching insights into successful digital transformation processes are scarce.
Further, as already discussed, a digital transformation process is a long-running, ongoing shift
in an organization, and most of the companies have just started with the first steps. The
following section discusses nevertheless concepts found in the literature, synthesized with
the insights discussed above, to get more insights on approaches for overcoming
organizational barriers of digital transformation and insights on what additional factors for

success should be present.

More specifically, in the following, success factors will be presented in a way that they are
linked to the barriers mentioned in the prior section, or in other words, may even serve as a
way of overcoming these particular barriers. This section is therefore structured along
selected barriers to digital transformation that were introduced in the prior section. All

barriers were included on which sufficient content on related success factors could be found
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in literature. Since the linkage between barriers and success factors is not possible in all cases,
also success factors that were found in literature that are independent of individual barriers
are presented. The specific process of analysis with regards to the case study that is the

analytical framework of choice, will be lined out in the methodology section.

2.5.3.1 Addressing the barrier of missing skills

The barrier of missing skills may be addressed on the organizational, “meso” level as well as

on the “micro”/individual level.

On the organizational level, the build-up of dynamic and digital capabilities (Freitas Junior et
al., 2016; Sebastian et al., 2017; Vial, 2019; Warner & Wager, 2019; Westerman, Bonnet, &
McAfee, 2014; Yeow et al.,, 2018) to overcome barriers of digital transformation is often
discussed in the literature and provides a generally applicable, solid base. Digital capabilities
were already mentioned in an earlier section when assessing the relation between
organizational change and digital transformation. In the common understanding of prior
research, these capabilities are seen as pertaining to an organization as a whole, representing
a holistic approach. Therefore, they are assessed from a meso-perspective, and not from a
micro-perspective in terms of specific capabilities that an individual employee possesses.
However, possibly a “meso” level strategy or initiative is required, that is then implemented
on the “micro” level. Such a strategy or initiative needs to define the skills that are required
for the overall build-up of digital capabilities, and tailor them to the pre-existing skills and
capabilities of employees. Concerning the content of such initiatives they could include
investment in training programs and well-considered recruiting, that can then produce
employees with digital capabilities and profound IT skills that fulfil the demands for new

digital projects (Cichosz et al., 2020).
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2.5.3.2 Addressing individual barriers (and resistance to change on an individual level)

Organizational culture arises from social behaviour and the behaviour of each individual in an
organization. Without consideration of the individual’s needs, holistic change through the
organization is difficult to implement. Individual barriers, as identified by Vogelsang et al.
(2019), can hinder digital transformation and may lead to cultural problems. Digital
transformation causes uncertainty, and thereby fears can arise in employees. Specifically, the
fear of job loss and being replaced by robots or other new technologies will require new
human resource management practices and trust to overcome (Calitz et al., 2017). Further,
research shows that these fears are partly legitimate; many professions are at high risk to be

changed or replaced by digitalization in the near future (Frey & Osborne, 2017).

Overcoming individual resistance to change and training employees in creative thinking,
imagination, brainstorming, and teamwork is critical to overcoming barriers to innovation
(Zeleny, 2012). This notion was also supported in a study by Alcover et al. (2022). However,
best practices and guidelines on how to deal with this fearfulness are fairly limited in the field
of management research. Vogelsang et al. (2019) underpin the relevance of participation of
individuals for a successful change process and call for future research on factors that lower
the uncertainty and promote the acceptance of digital transformation as well as on
appropriate tools and methods to integrate employees in the digital change process. In
psychology research there are recent works, such as by Wang (2022) that aim to shed more
light on resistance to change and overall, the importance of employee capabilities in the
context of digital transformation. Wang (2022) suggests that “[...] training programs to
educate and inform staff about innovation’s benefits should help lessen resistance to
change.” Additionally, he states that managers should create an environment that enables
active dialogue about new ideas in the workplace, and establish systems that reward
innovative employees within the organization (Wang, 2022). In general, workshops with
organizational actors that will be affected by the use of new technologies can help to prevent
resistance and increase acceptance for new ways of working to enable flexibility and open
mindsets in the face of change (Vial, 2019). These measures could therefore serve as success

factors.
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A more specific and elaborate approach to tackle individual resistance to change was
developed by Solberg et al. (2020). Conducting a study about digital mindsets, they contribute
an approach to managing individual beliefs on digital transformation. The authors classify an
individuals’ beliefs regarding situational resources as expandable or limited, and technological
ability as fixed or formable. The result is a digital mindset matrix that divides into expandable-
sum or zero-sum beliefs on one axis and growth-oriented or fixed belief on the other axis. The
four quadrants of the matrix are then as follows: Quadrant 1 describes a digital mindset on
the intersection of limited resources and a fixed technological ability. People in this quadrant
would most likely view digital transformation in a negative frame and not be open to engage
in digital initiatives. Quadrant 2 is then again based on a fixed technological ability, but
disposes of expandable resources, therefore people in this quadrant are assumed to be more
open to perceive opportunities that are created through digital transformation. However,
they might not be able to drive a digital transformation, since they don’t believe in their
abilities, but are open to working with others who possess these abilities. Quadrant 3 carries
the notion of limited resources, but a formable technological ability, meaning that people in
this quadrant think they can learn and enjoy participating in the challenges that digital
transformation brings with it. Yet, people see the build-up of capabilities as competitive, and
as a chance to win, so others might not benefit as much, since they are seen as competitors.
Lastly, Quadrant 4 describes the idea of a formable ability and expandable resources, with
people in this quadrant seeing themselves as being able to learn and, seeing opportunities
rather than limitations that come with digital transformation. People in this quadrant would
engage in a collaborative digital transformation, also encouraging their co-workers, and as
such would be suitable to drive the projects and efforts. Each quadrant not only contains a
description but also recommendations on how to deal with each type as a manager (Solberg
et al., 2020). This approach on how to deal with the individual's digital mindset contributes
beneficial insights on this relatively new topic. It represents a helpful tool that organizations
can use to shape digital culture. However, it is questionable if companies can provide enough
resources for its implementation, since each person would need to be classified and actions
taken according to their placement in the matrix. Furthermore, it is unlikely that employees
would permit their employer to gain such deep insights to each individual's mind and
convictions to get sufficient information for the steps required for classification, which is

needed to take the recommended aligned actions.
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2.5.3.3 Addressing organizational/cultural barriers (and resistance to change on an
organizational level)

As already mentioned in an earlier section, an organizations’ culture and the engrained
resistance to change can be a strong barrier on the digital journey. If established culture
opposes change, one part of the organization may move towards digital transformation, while
the other part stays in traditional ways of working and culture with the result of a split
organization (Agrawal et al., 2019). Contrary to Agrawal et al. (2019) and Lee et al. (2017) who
see the split organization as undesirable, is the concept of ambidextrous organizations that
build dual structures that split the organizational structure into two parts and see it as a
beneficial concept (Duerr et al., 2018). One part focuses on the development of the traditional
core business, the other part on digital innovations. The traditional part requires a low speed
of change and adaption compared to the innovative part, where agile development
approaches and constant change lead to largely increased speed. The result is that
organizations bet on two strategies at the same time and work at two speeds (Duerr et al.,
2018). Based on literature it is therefore not clear whether a split or ambidextrous

organization is a success factor in digital transformation.

A way to bridge this divide in literature is suggested implicitly by Kane et al. (2018), who
introduce a strategy to address organizational/cultural barriers, that involves establishing a
culture of experimentation.

The general assumption is that all employees inside the organization need the willingness for
new ways of working and to experiment with new digital technologies, in order for a digital
transformation to be successful. The development of a mindset to think and act like digital
natives are essential (Lee et al., 2017). By developing a culture of experimentation, new
business ideas and technologies can be tried and tested continually to build on successes and
learn from failures. Small experimental groups that focus on areas of least digital maturity can
be a key for more digital maturity in the organization and cultural acceptance. But what,
specifically can be understood as digital maturity? Due to the relative recency of the
phenomenon a streamlined and commonly accepted definition of digital maturity doesn’t
exist yet (Aslanova & Kulichkina, 2020). Aslanova and Kulichkina (2020), based on a literature
review define digital maturity based on “[...] three scales by which organizations are classified

— the digitalization strategy, the level of digitalization of the organization, and its readiness

71



for digitalization. Based on three scales, four levels of digital maturity are presented:

n u n u

“beginners”, “catching ups”, “off-track” and “leaders

nn

. The presence of the scale elements,
as well as the level of sophistication of these present elements increases gradually with
ascending levels of digital maturity. Once the first experimental groups have slight successes,
they can positively influence the core business by sharing their success stories to others across
the organization and thereby may enable new, further groups that take up the digital
innovation cause (Kane et al., 2018). To support this, acceptance of mistakes is essential to
create a supportive organizational culture for digital transformation (Cichosz et al., 2020). The
success factors that may be identified based on this stream of literature is therefore a culture

of experimentation and a culture that is accepting of mistakes.

In a study about digital organizational culture, Duerr et al. (2018) show results that partly
match the above-identified approaches to transforming corporate culture. The following
identified artefacts and values underpin the contributions of Cichosz et al. (2020); Kane et al.
(2018); M.-X. Lee et al. (2017); Robertson (2015); Verhoef et al. (2019); Warner and Wager
(2019): cross-functional teams, start-up mentality, failure culture, mutual decision-making,
power equality, and embracing digital skills. As such, these artefacts may also be considered

success factors.

Another lever for changing the organizational culture is to hire new leaders and go beyond
the recommendation of hiring a chief digital officer. New leaders can bring required skills for
the digital journey, including a new vision and mindset that push the cultural change. Often,
existing managers cannot think differently about the way of working and their decision
making (Westerman et al., 2011). However, it’s not always possible to simply change the
managers of several positions in the company. Coaching, mentoring, and workshops may
provide another option to get leaders ready to promote digital transformation within the

organizational culture.

Lastly, to strengthen teamwork and enable the creation of an innovative culture, physical and
virtual collaboration is essential. Restructuring the office by creating wide spaces where
everyone sits together without boundaries makes knowledge sharing easily and promote

physical cooperation. Employees in the home office and remote workers need to collaborate
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virtually (Duerr et al., 2018). Therefore, a reliable IT solution is required to strengthen virtual

collaboration and enable interactions through the organization.

2.5.3.3.1 Addressing organizational structure barriers

As a baseline, literature suggests that a flexible and agile organizational structure composed
of separate business units and digital functional areas may lead to the success of a digital
transformation. New separate business units can help to develop new business models
related to new digital technologies and provide a sphere for quick learning and
experimentation; further, separate business units reduce the risk of conflicts and

cannibalization (Broekhuizen et al., 2018).

But while new business units might help to develop new business models, also the current
resources need to be considered when undertaking a digital transformation. An important
concept in this context is IT ambidexterity, meaning “[...] the dual capacity to explore and
exploit IT resources and practices.” (Lee et al., 2015). IT ambidexterity is needed to
experiment with new technologies, while at the same time effectively and efficiently
improving current IT resources to best use their capacities for digitization (Leonhardt et al.,
2017). This concept bears resemblance to the more general concept of ambidexterity for

which the definition by Duerr et al. (2018) was introduced in this study.

Relating to the question of whether a hierarchical or a flat structure helps a digital
transformation, a mixed picture arises based on existing literature. What is clear is that fast
and explorative responsive digital functions play a leading role in the support of digitization
initiatives. To stimulate digital agility, companies need to develop flexible organization forms
with agile structures and low hierarchical levels, including digital and analytical functional
skills, to respond fast to digital change (Verhoef et al., 2019). Hierarchical structures and
responsibilities are nevertheless crucial for the response speed and flexibility of an
organization and need to be set by the top management in the initial phase of the
transformation. Literature shows then that digital transformation needs flat organizational
structures (Verhoef et al.,, 2019), but also strong support and guidance from the top

management (Agrawal et al., 2019, Bughin et al., 2015). This required mixture of top-down
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and bottom-up decision making could be realized for example based on the concept of a

holacratic organization, and therefore represent a success factor.

The concept of holacracy creates a natural hierarchy on the basis of work instead of
individuals and provides a self-management practice for an organization (Robertson, 2007).
Decentralized management and decision-making through self-organizing teams should
enable agility and purpose-driven process of working (Morgan, 2014, Robertson, 2015).
Underpinning the idea of a holacratic organizational structure for digital transformation,
Warner and Wager (2019) identified in their study about building dynamic capabilities for
digital transformation that designing team-based structures in the internal company structure
may be an essential sub capability. In another study, Cichosz et al. (2020) state that bottom-
up initiatives and agile organization structures with flexible processes, fluid teams, and
people's openness to change can in turn lead to a supportive organizational culture for digital
transformation, therefore solving another barrier. However, holacracy is a relatively new
approach, and future research is needed to confirm its promising claims and advantages (Lee
and Edmondson, 2017; Van De Kamp, 2014). Further, this concept needs also testing along a
digital transformation journey to get insights if it’s a suitable approach to structure the
organization for digital transformation. In this study, it is not possible to conduct the testing
of such an approach due to the lack of holacratic or other structures that can be defined as
flat being present in the focal organization. What can be tested as a success factor is however
the presence of a mix of top-down and bottom-up elements of decision-making and

governance in the projects.

2.5.3.3.2 Addressing governance infrastructure

Regarding the existing governance infrastructure, new roles and responsibilities should be
defined early, management systems must be adapted, and different wages and incentives

need to be fixed in order for a digital transformation to be successful (Toytari et al., 2017).

Another approach to overcoming barriers related to governance infrastructure was described
by Westerman et al. (2014) and could be to introduce so-called digital governance. To give a

practical example of benefits of such a governance for digital transformation in the company
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Procter & Gamble (P&G), “With the right governance mechanisms in place, P&G could
allocate digital funding wisely, promote sharing across business units, provide centralized
tools and skills to help business units innovate, and start to build a digital culture across P&G”
(Westerman et al., 2014, p. 134). The governance system was structured in a way that a
centralized team provided end-to-end support to operating units and brands, developing
innovation, monitoring quality and also setting internal prices (Westerman et al., 2014). In
addition, also the importance of developing a digital governance culture was highlighted,
including the aspect that leaders become comfortable with ambiguity and risk with regards
to digital transformation initiatives (Westerman et al., 2014). How to specifically implement
digital governance in a company? Westerman et al. (2014) mention two key goals, for which
governance needs to be defined: coordination, referring to the coordination/alignment of
initiatives across the company and sharing, referring to the use of capabilities and resources

across the enterprise.

2.5.3.4 Addressing lack of support from top management

Based on the assumption that digital transformation is a planned operation under the
management of a company, the first steps towards implementation should take place in
terms of leadership and strategic orientation. The leader of an organization needs to develop
and communicate a digital vision and goals to inspire employees to promote a digital mindset
and culture (Cichosz et al., 2020), which constitutes a success factor. Strategies for digital
transformation are already discussed in an earlier section. Many companies need a guide
through their digital transformation journey and onboard a chief digital officer to help to
develop and implement digital strategies (Singh & Hess, 2017; Vial, 2019). This especially
important since the CEO commitment, employee commitment and effectiveness of change
management programs are interrelated closely (Soltani et al., 2005). The right setup at the
top of the organization is therefore required to enable an agile and flexible organization,
identified by literature, one of the most important capabilities for digital transformation
(Agrawal et al., 2019; Fuchs & Hess, 2018; Kane et al., 2018; Porter & Heppelmann, 2015;
Rogers, 2016). If this support from top management is not given, consideration can be given
to for example, whether and how it can be compensated by a good organizational climate as

assessed in Rodriguez et al. (2008). They find that the cooperation that is required between
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departments for project success may still emerge if the organizational environment fuels an
effective communication exchange (Rodriguez et al., 2008). In summary, therefore, support

by top management may be considered and tested as a success factor.

2.5.3.5 General success factors

While in the prior sections, success factors were tied directly to barriers to digital
transformation, in this section success factors are highlighted that may be analysed
independently from barriers. These general success factors can be seen in close conjunction
with digital business and transformation strategy formulation and are therefore located on
the “meso” level. As such, they can’t be attributed directly to individual employees or teams
which are rather on the “micro” level, which nevertheless may be influenced indirectly by the

resulting strategy.

Success factors that relate to digital transformation cannot only be found in the digital
transformation literature, but also in the literature on digital business strategy, since the
difference between these two streams of literature is not always clear-cut. In a study about
critical success factors of digital business strategy, Holotiuk and Beimborn (2017) identified
40 success factors within eight generic dimensions. The seven most influential factors across
these eight generic dimensions are: seamlessly integrated off- and online channels, the use
of information and date from a central source, digitally automated and data-driven processes,
agility to reorganize rapidly and reallocate resources, digitalization of customer interaction
and product and services, create a digital mindset, and a standard set of values with digital as
value creation. Further, the authors describe the organizational dimension and the sales and
customer experience dimension as the largest subjects of critical success factors related to a
digital business strategy. However, this study is limited to the context of a digital business
strategy and does not have a holistic view of digital transformation. Synthesizing these results
of Holotiuk and Beimborn (2017) with the contributions from Hrustek et al. (2019) and Liere-
Netheler et al. (2018), it becomes clear that a range of factors, also on the company level or
“meso” level, such as for example organizational structure, are subjects that drive and enable

not only successful digital business strategy but also a successful digital transformation.

76



A more holistic view on digital transformation success factors is given by Morakanyane et al.
(2020), who provide a list of seven main success factors divided into 23 subfactors. The main
success factors are “determine digital trigger, cultivate digital culture, develop digital vision,
determine digital drivers, establish digital organization, determine transformed areas, and
determine impacts” (Morakanyane et al. 2020, p. 4362). The main success factors vary in
strength, and the authors applied a cross-case analysis process to rank them. The result is that
“determine digital drivers” and “determine impacts of digital transformation” are by far the
strongest success factors. Primarily, “determine the impacts of digital transformation” is

essential for this work, subdivided by Morakanyane et al. (2020) in:

Define expected customer-facing impacts.

o Determine realized customer-facing impacts.

e Define expected organizational facing impacts.

e Determine realized organization facing impacts.

e Determine the measure of impacts.

The subfactor “determine realized organization facing impacts” is the second strongest of all
23 subfactors according to the cross-case analysis and underpins the importance of research
to better understand the impacts and characteristics of digital transformation. In particular,
these success factors point to the importance of clearly determining and formulating the

consequences of digital transformation in detail.

2.5.3.6  Summary of success factors

Similar to the identified barriers, in the following a brief summary will be given of identified
success factors to digital transformation. They will however be presented in different formats,
due to the different associations of the success factors to barriers, digital business strategy,
and digital transformation. Firstly, success factors attributed to specific barriers will be

presented in the format of a table, to establish a clear link between barriers and related
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success factors of digital transformation. A distinction will be made on which level, either the

“meso” or the “micro” level, the success factor can be located.

Table 1. Overview of relations between barriers and success factors.

Barrier Related success factor(s)
“meso” level
Missing skills Formulation of strategy targeted

(Vogelsang et al., 2019) at building up dynamic capabilities
(Eisenhardt & Martin, 2000)

Individual barriers Creation of an environment that

(Vogelsang et al., 2019) | enables active dialogue about new
ideas, and reward systems for
innovative employees (Wang,
2022)

Ambidextrous organization with
two parts (innovative/traditional)
developing with two speeds (Duerr
et al., 2018)

Establishment of a culture of
experimentation that is accepting
of mistakes and supportive for
digital transformation (Kane et al.,
2018, Cichosz et al., 2020)
Establishment of cross-functional
teams, start-up mentality, mutual
decision-making, power equality
and embracing digital skills
(Cichosz et al., 2020; Kane et al.,
2018; Lee et al., 2017; Robertson,
2015; Verhoef et al., 2021)

Hiring of new leaders with the
required skills to push cultural
change (Westerman et al., 2011)

Organizational/cultural
barriers (Vogelsang et
al., 2019)

Creation of collaborative spaces
(physically and remotely)
supported by a reliable IT solution
(Duerr et al., 2018)

Related success factor(s)
“micro” level

Training programs and recruiting
to build up digital capabilities
(Cichosz et al., 2020)

Training programs and
workshops to educate and
inform staff about innovation’s
benefits and train them in
creative thinking, brainstorming
and teamwork (Wang, 2022; Vial,
2019; Zeleny, 2012)

Tailored approach to each
individual based on framework
by Solberg et al. (2020)

Introduction of coaching and
mentoring workshops for
leadership (Westerman et al.,
2011)
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Organizational structure Creation of new separate business

barriers (Verhoef et al., units and digital functional areas

2021) (Broekhuizen et al., 2018)
Development of flexible
organization forms with agile
structures and flat hierarchical
levels to respond fast to digital
change, in conjunction with classic
hierarchical structures that are
important for guidance in the
initial phase (Verhoef et al., 2021;
Bughin et al., 2015)

Governance Definition of new roles and

infrastructure (Toytari  responsibilities in conjunction with

etal., 2017) management systems (incl wages
and incentives) (Toytéri et al.,
2017)

Introduction of digital governance
mechanisms — coordination and
sharing (Westerman et al., 2014)

Development of a digital Support for leaders to get
governance culture (Westerman et comfortable with ambiguity and
al., 2014) risk regarding DT initiatives
(Westerman et al., 2014)
Lack of support from Development and communication
top management of digital vision and goals to

(Agrawal et al., 2019) promote digital mindset and
culture (Cichosz et al., 2020)
Onboarding of chief digital officer
(Singh & Hess, 2017) together with
right setup at the top of the
organization (Agrawal et al., 2019)
Establishment of good,
cooperative (between
departments) organizational
climate (Rodriguez et al., 2008)

Additionally, the following general success factors that are not attributable to specific barriers
were identified, rather they speak to the aspects that should be considered when formulating
a digital business strategy, which may, as stated earlier, serve as a link between the “meso”

and “micro” level and were formulated by Holotiuk and Beimborn (2017):
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o seamlessly integrated off- and online channels

o use of information and date from a central source

e digitally automated and data-driven processes

e agility to reorganize rapidly and reallocate resources

e digitalization of customer interaction and product and services

e create a digital mindset

e standard set of values with digital as value creation (Holotiuk & Beimborn, 2017)

Morakanyane et al. (2020) formulated further success factors relevant in particular for digital

transformation. The focus in this study lies on the sub-factors of the category “determine

impacts of digital transformation”:

e determine digital trigger

e cultivate digital culture

e develop digital vision

e determine digital drivers

e establish digital organization

o determine transformed areas

e determine impacts of digital transformation
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o Define expected customer-facing impacts.

o Determine realized customer-facing impacts.

o Define expected organizational facing impacts.

o Determine realized organization facing impacts.

o Determine the measure of impacts.

While they were presented separately, all these success factors will be considered
separately and in conjunction when analyzing the interviews and projects in the results

section.

To sum up, this section gave an overview of different categories of factors that influence the
initiation and outcomes of digital transformations. The categories of factors are drivers,
barriers and success factors. Firstly, definitions for these categories were given, and then lists
for each of the categories compiled. It was attempted for the items in the lists to not be
overlapping, but still covering the most relevant factors. Drivers were defined as attributes
and expectations about future benefits of a digital transformation that positively enable,
trigger and influence the process of digital transformation (Liere-Netheler et al., 2018).
Drivers were considered to be mainly relevant in the initiation phase of a digital
transformation, but also carried some relevance during the implementation phase. They were
listed in three categories: external drivers, organizational development drivers and individual
drivers. Based on the review of literature, a judgement on which of those are projected to be

the most important drivers could not be made.

Barriers to digital transformation were defined as factors that hinder the transformation or

limit its success. Also, a list of the barriers mentioned in prior literature was established. They

were found to be relevant during the implementation phase of a digital transformation.
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Success factors to digital transformation were mainly tied to barriers of digital transformation,
as factors that help to counteract them. Again, a list of such success factors was compiled.
Additionally, general success factors were found that, independent from the presence of a

barrier, were assumed to help the success of a digital transformation.

2.6 Literature on potential common themes

While the prior sections were focused on highlighting specific drivers, barriers and success
factors that contribute to the initiation, failure, or success of a digital transformation, in the
following section, literature on common themes that may be identified are highlighted.
Common themes thereby represent concepts or streams of literature that are not directly
associated with digital transformation literature, but nevertheless carry some abstract

relevance. This may then help to identify and generalize insights from individual projects.

2.6.1 Technology acceptance models (TAMs)

While in an earlier section the adoption of a digital technology by employees was taken as a
measure of the success or failure of a digital transformation, interesting insights may be
generated from the adoption process in more depth. This understanding may be relevant also

for understanding the workings of barriers and success factors in more detail.

Therefore, in the following, an overview of literature on Technology Acceptance Models will
be given. Davis (1989) initially developed a model that drew on perceived ease of use and
perceived usefulness to predict user acceptance of information technology. Further research
extended this model, by also taking into account factors such as beliefs, attitudes, and usage
behavior (Brown et al., 2002).

However, the assumption in these models was that the take-up of technology was voluntary
— which was often not the case in digital transformation projects (Peslak et al., 2007; 2008),
that mandate technology adoption in order for an employee to maintain their position. The
legitimate question was then, with technology adoption being often mandatory, why does

user acceptance still matter?
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There are two reasons why this is the case: Firstly, while in general, in the context of digital
transformation technology adoption has been most often mandatory, in some cases, there
may still be room for decision makers to oppose and stop the implementation of a new digital
technology. This was for example the case in a project in the focal company, that involved the
introduction of a relatively novel digital technology. Secondly, even if this possibility didn’t
exist, following the argumentation of Brown et al. (2002), a lack of perceived or felt

acceptance might lead to sabotaging behavior that then leads to costs for the organization.

In summary, Brown et al. (2002) found that highlighting the usefulness of a new digital
technology contributes to creating a positive attitude among employees, if at the same time
take-up is facilitated. Measures to achieve this could include “training, formation of user

groups, formal announcements, testimonials and managerial support” (Brown et al., 2002).

A model that takes into account both the voluntary and mandated technology acceptance,
that has been widely adopted, was formulated by Venkatesh et al. (2003) who created the
Unified Theory of Acceptance and Use of Technology (UTAUT), that has been drawing on prior
theories and is empirically validated. They found that Performance Expectancy, Effort
Expectancy, Social Influence and Facilitating Conditions act as the key factors that determine
technology adoption, being moderated by Gender, Age, Experience and Voluntariness of Use
(Venkatesh et al., 2003). Social Influence was for example found to have a significant effect
on behavioral intention for technology use, more so when the use was mandatory (Venkatesh
et al., 2003). These factors might be additionally considered when assessing barriers or

success factors leading to digital transformation success or failure.

2.6.2 The impact of COVID-19

As an additional point, it was investigated whether and to what extent the interviewees
thought that the COVID-19 pandemic had an impact on digital transformation in the company.
Or, to possibly speak to a broader research question, what characteristics of an external
shock, that this pandemic was, can be classified as a driver, barrier, or a success factor with

regards to digital transformation. Or also a different perspective may be taken, in that it can
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be asked to what extent an external shock in general, and particularly COVID-19 influences

drivers, barriers or success factors.

Drawing on the definition by Fligstein and McAdam (2011), an external shock might be
defined as “[...] a period of prolonged and widespread crisis in which actors struggle to
reconstitute all aspects of social life” (p. 32). Such shocks might be natural catastrophes, wars,
financial crises, or public health crises, so clearly the COVID-19 pandemic can be categorized
as one. On the one hand they can serve as drivers for organizational transformation, since
they lead to a loss and need for recombination of the resource base of a company (Corbo et
al., 2015). On the other hand, they might threaten an organization in its existence, and simply
drain its resource base (James et al., 2011). Both views are in line with the resource-based
view of management that was mentioned in the literature review section earlier and chosen

as the mainstream of management theory guiding this study.

While there is a broad literature on general external shocks, due to the relative recency of the
COVID-19 pandemic, research on this specific topic area has been still sparse. Yet, an
increasing number of studies on how the COVID-19 pandemic has been affecting digital
transformation have recently been published. The focus of many of these studies was
whether and how processes of digital transformation were impacted through this external
shock. However, based on a literature review conducted by the author, high quality articles

with a substantial theoretical contribution published in respectable journals were still missing.

Nagel (2020) found, based on an online survey, that employees perceived that digital
transformation was accelerated due to COVID-19, since they were required to pick up new
technologies to perform their work from home. Priyono et al. (2020) added the differentiating
variable of digital maturity of the companies to their study. They observe, based on a case
study of Indonesian manufacturing SMEs during the COVID-19 pandemic, that in response to
the pandemic, firms with a high degree of digital maturity accelerate the digital
transformation, whereas firms with lower capabilities either only digitize specific functions or

find highly specialized and competent partners with excellent digital capabilities.
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Soluk (2022) then went even a step further and developed a framework that explained how
an external shock influences motives in family firms, that then might be the trigger for
changes in the resource allocation, which ultimately leads to digital innovation. While the
study by Soluk (2022) focused on family firms, it could still be argued that parallels might be
drawn to organizations in general, since the general purpose of the company, i.e. making

profit stays the same, yet the mode of governance and ownership was different.

Summing up, in the prior section, additional literature that might potentially become relevant
and is connected to the overall topic of digital transformation was reviewed. The discussed
literature particularly included Technology Acceptance Models (TAMs) that are concerned
with the adoption of technology by employees. Additionally, literature that might contribute
to understanding the potential impact of the COVID-19 pandemic on digital transformation

was reviewed.

2.7 Description of the research gap and conceptual framework for qualitative
analysis

In the following, the findings of the literature review are summarized, and critically evaluated.

It is then highlighted how exactly the research gap is defined that this research project

attempts to target. The research gap is composed of several elements, therefore there are

multiple research gaps that this study caters to, that are described in the following.

Firstly, it has been found in a review article by Vogelsang et al. (2019) that research on barriers
of digital transformation is less frequent than research on successes. Therefore, the research
project aims to cater to the perceived lack of literature on this aspect of digital
transformation. In particular, the focus in the data collected in interviews was put on the
interview partners’ perception of barriers encountered during digital transformation projects.
By following this approach, the pursued aim in this study is to further complement existing

literature in this area and contribute to closing the identified research gap.

Secondly, a holistic perspective is lacking in existing literature. The term “holistic” can be
defined in different ways, depending on the context in which it is used. In this study it is

interpreted in three ways. Firstly, it refers to generalizable results with regards to barriers of
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digital transformation that are independent of specific contexts and technologies. This
understanding of the term has been coined by Vogelsang et al. (2019). Secondly, it refers to
the inclusion of perspectives from different stakeholders along the entire hierarchy, i.e., also
including “regular” operational employees with a lower hierarchical position, rather than
relying on opinions and interview contributions from experts or leadership only. Thirdly, it
refers to a view that analyses a project in the context of digital transformation based on its

multiple stages and based on linkages among and between different types of factors.

Regarding the first understanding of holistic, namely generalizability independent from
context and technologies, the following research gap has been found. Although the opinion
of some researchers is that the effects of digital transformation on organization and culture
have been extensively researched (Chen et al., 2016), in reviewing existing literature it is
notable that there still remains a gap in academic knowledge about the effects of digital
transformation in organisations and the challenges of implementation. In particular, holistic
approaches are still relatively under researched and therefore responsibilities and strategic
impacts that are valid for a broad array of companies remain unclear (Vogelsang et al., 2019).
Vogelsang et al. (2019) define a holistic perspective as focusing on barriers that are not only
tied to specific technologies, but rather apply to a broad array of companies within the area
of digital transformation. To attain this perspective, they collect insights from expert

interviews with decision-makers from different industries (Vogelsang et al., 2019).

In contrast to Vogelsang et al. (2019), this research project is constrained to one industry by
design and can therefore obtain only a limited breadth in this regard. However,
generalizability, independent from specific technologies is ensured by other means. In this
study at first barriers and success factors are analysed based on a sample of specific projects
or technologies. In a next step of analysis, they are analysed across specific projects and
technologies. For example, at first the project that introduces the technology “ANDON
boards” is analysed, and barriers and success factors are attributed to it. The same structure
is followed with other projects. In the subsequent section the barrier “Resistance to change”
is analysed, and for example insights obtained from the introduction of the technology
“ANDON boards” are included, along with insights from other technologies and projects. The

same steps are undertaken again with other barriers that were identified. Therefore, this
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study can be seen as a further contribution to closing the research gap of creating
generalizable insights on digital transformation barriers across technologies. Just to make
explicit, only part of the initially identified research gap by Vogelsang et al. (2019) is addressed
by this study, namely that of generalizability across technologies, rather than generalizability
across contexts, which would potentially require the inclusion of more than one company in

the sample.

Referring to the second understanding of a holistic approach, namely that of including a
sample of diverse stakeholders’ perspectives, in this research project the issue is addressed
that mostly the perspective of decision makers is surveyed in existing literature. For example,
Tomici¢ Furjan et al. (2020) conducted expert interviews when establishing their
categorization of digital transformation drivers. Liere-Netheler et al. (2018) also relied on 16
semi-structured interviews with experts found when working on the topic of drivers of digital
transformation. Liere-Netheler et al. (2018) investigated digital transformation projects
applied and implemented in the manufacturing industry and identified 12 drivers which
determine and influence the adaptation of digital technologies. What strikes as interesting is
the lack of inclusion of other potentially influential parties in the interview sample, despite
the fact that “Employee support” was identified frequently as a driver of digital
transformation (Liere-Netheler et al., 2018). Consequently, if the aim is to understand this
particular driver in even more detail, this aim can, in the opinion of the author be best
achieved by including more diverse stakeholders, in terms of their hierarchical position, in the
sample. Employees could for example be able to provide insights or perceptions on what the
root causes or mechanisms are that lead to a build-up or lack of employee support. But not
only for this particular driver, the inclusion of other types of stakeholders can yield interesting
insights, also for other drivers, a broader and deeper understanding can be obtained when
including more diverse stakeholder perspectives. Based on this research gap, the following
research question can be formulated: In what way does the perception of drivers of digital

transformation vary, based on the hierarchical level of employees in an organization?

However, not only regarding digital transformation drivers there is a lack of diverse
stakeholders, with regards to their hierarchical position, in existing research. Also, regarding

barriers and success factors of digital transformation, a research gap was identified. When
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identifying and categorizing barriers to digital transformation, Vogelsang et al. (2019) rely on
expert interviews. Similarly, Cichosz et al. (2020) conduct interviews with subject matter
experts when identifying barriers, as well as Toytari et al. (2017) who interview experienced
senior managers. Lastly, also Agrawal et al. (2019) rely on a panel of experts to validate

identified barriers.

The same research gap was identified for success factors, where Holotiuk and Beimborn
(2017) relied on industry reports to establish a categorization, similar to Morakanyane et al.
(2020) who performed an extensive literature search. Leonhardt et al. (2017) conducted
interviews with ClOs and then collected data from IT executives. Lastly, also Broekhuizen et
al. (2018) conducted interviews with CEOs, directors, or business unit managers to generate
data points on success factors. Again, the perspectives of stakeholders on lower levels of the
hierarchy are not reflected.

Based on this research gap, the following research question can be formulated: In what way
does the perception of success factors and barriers of digital transformation vary, based on

the hierarchical level of employees in an organization?

Regarding the third understanding of holistic, it seems that in existing literature, to the best
of the researcher’s knowledge, a comprehensive overview that clearly shows what factors
influence what specific outcome, at what specific stage of a digital transformation project, is
missing. Rather, research has focused on identifying relevant barriers, such as Vogelsang et
al. (2019) or relevant success factors (Holotiuk & Beimborn, 2017) mostly in isolation. In
particular linkages and relations between factors that can be defined as drivers, barriers and
success factors, but also including potential other factors or characteristics weren’t subject to

a thorough and comprehensive assessment yet.

Therefore, a research gap regarding the general theme of a holistic approach was identified
insofar as the perspective of a diverse sample of stakeholders, in terms of their perception of
drivers, barriers and success factors of digital transformation is missing. This study attempts
to close this research gap by including interviews with stakeholders that are representative
of the entire hierarchical structure of the company. Therefore, low-level “operational”

employees are interviewed as well as middle and top managers of the focal company.
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Regarding the research gap of the holistic approach including linkages, this study aims to
establish an overview that facilitates the making of connections between the different

relevant factors influencing a project in the context of a digital transformation.

Thirdly, another research gap that was identified by Hesse (2018) is that the impact of
digitalisation on employee and leadership behaviour still needs to be studied in more detail
from a qualitative perspective. This would then contribute further to the debate on whether
assumptions that have been taken on leadership in the non-internet era are still valid in
today’s digital world (Hesse, 2018). Ghosh et al. (2022) developed a theory of digital
transformative capabilities of industrial business and recommends future research in the
same area as Hesse (2018). While Hesse (2018) has assessed the impact of digitalisation on
leadership behaviour in his work, he specifically asks to include the perspective of the, as he
calls them, followers. In particular Hesse (2018) sees an opportunity for research especially
regarding how the followers interpret the daily realities in a digital world, and their
perceptions towards changes in leadership (Hesse, 2018). The main focus of this study
however doesn’t lie solely on the details of leadership, rather it lies on providing a holistic
perspective on digital transformation. Nevertheless elements of the call of Hesse (2018) are
addressed, in particular regarding the broad idea of including the “followers’ perspective,
that is covered by the holistic approach described earlier. In particular, insights can be
collected and analysed regarding the follower’s perception of leadership and communication.
Based on this research gap, the following research question can be formulated: In what way
does the perception of leadership and communication regarding digital transformation vary,

based on the hierarchical level of employees in an organization?

Fourthly, Verhoef et al. (2021) state that empirical research on organization structure within
digital firms is missing. They state the need for research that focuses on identifying the
optimal forms of organizational structures that are best suited for enabling the execution of
digital transformation strategies (Verhoef et al., 2021). From an organisational perspective,
Schmidt et al. (2017) investigated the extent to which digitalisation has transformed
businesses, whilst highlighting the disruptive effects of digital technologies on business,
economy, and society. From the study of Schmidt et al. (2017) it is possible to surmise that

digitalisation encompasses for an organisation challenge beyond technological problems. As
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a concept, digitalisation can potentially transform the entire value chain therefore requiring
a complete integration throughout the business strategy and organisational structure.
However, Schmidt et al. (2017) did not study this complete integration, therefore underlining

the need for a study that includes the aspect of organizational structure.

While this study does not focus purely on organizational structure, still valuable empirical
evidence is collected on what barriers are observed that are rooted in or connected to the
organizational structure. Also, it may be relevant especially for practice how different barriers
to digital transformation can be targeted using the lever of organizational structure, which is
also a point of discussion in this work.

Based on this research gap, the following research question can be formulated: How do
changes in the organizational structure moderate the impact of barriers on digital

transformation?

In addition, this research project can also be seen as contributing to a gap that exists within
the area of digital business strategies. Researchers in the field of digital transformation such
as Matt et al. (2015) argue that digital business strategies are often seen as a means to
generate future business opportunities. There is no single successful business strategy or
process however, more so the strategies and processes that are adopted and implemented
vary both in their content and eventual success. The result is that, lacking a fitting blueprint,
in many companies it is unclear how to best to formulate a digital business strategy and
implement a digital transformation process based on it. Increasingly there are calls for
research to be conducted, with a specific focus on three key areas: how successful digital
transformation strategies can be implemented, in terms of common elements and success
patterns of digital transformation strategy, the procedures and responsibilities required to
continuously refine and eventually deploy these digital transformation strategies, and finally,
how digital transformation strategies can be integrated into existing strategies (Matt et al.,

2015), but this call has yet to be addressed.

While the main focus of this study lies on the implementation phase of a digital
transformation rather than focusing on digital strategy, still the call for research is partly

addressed. In particular, generated insights from the implementation phase can then, in the
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spirit of a transactive mode of strategy making that involves an iterative process between
strategy formulation and implementation (Hart & Banbury, 1994), be fed back to generate
and apply insights in the stage of strategy formulation. Specifically, this research project
addresses the identified gap of common elements and success patterns as well as the

procedures and responsibilities required for continuous refinement of digital strategies.

In summary, this study attempts to contribute to multiple research gaps identified in digital
transformation research. Most importantly, it provides a holistic approach in terms of
including the perspective on drivers, barriers, and success factors of digital transformation of
stakeholders on a diverse set of hierarchy levels in the company. Further research gaps that
are addressed are that this study contributes of the relatively under-researched area of
barriers to digital transformation, that the impact of digitalisation on employee behaviour
from the employees’ perspective is analysed, that aspects regarding the influence of
organizational structure are taken into consideration and lastly, that implications can be

drawn for the formulation of digital business strategies.

The selected company provides a suitable environment for the research that aims to address
these identified gaps. The hierarchical evolution of a chain of technological and scientific
knowledge generates economic development. Apart from that, the company is in the midst
of a digital transformation process and implements industry 4.0 through the whole
organisational structure, including the construction of a new full digitalised plant. Therefore,
the organisation provides an appropriate case for the study and allows to investigate the
characteristics of a digital transformation process (Hesse, 2018). Based on the large size of
the company and the broadly diversified value chain, the findings will not only be relevant
within a particular industry the company is operating in, it will be also transferable to other

larger sized organisations in other sectors.

The management of resources, including that of knowledge is often company specific,
reflecting the often-unique combination of resources and the external environment. This
justifies the research approach here; but it is expected that such studies will produce
elements of more generalised knowledge. The proposed research method will provide

insights into the particular challenges occurring, but also aims to contribute to existing
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knowledge about organisational transformation strategies through a process of what can be

called interpretive sensemaking (Welch et al., 2011).

To compile them for a better overview, the following specific research questions were

formulated based on the identified research gaps, to guide this work:

e How does the perception of drivers of digital transformation vary, based on the

hierarchical level of employees in an organization?

e How does the perception of success factors and barriers of digital transformation vary,

based on the hierarchical level of employees in an organization?

e How does the perception of leadership and communication regarding digital

transformation vary, based on the hierarchical level of employees in an organization?

e How do changes in the organizational structure moderate the impact of barriers on

digital transformation?

Based on the general purpose and the model underlying this research, two more general and

broader research questions are also addressed, namely:

e What are drivers that are relevant for the successful initiation and progress of a

digitalization project in a company, and digital transformation overall?

e What are barriers and success factors that are relevant for the successful completion

of a digitalization project in a company, and digital transformation overall?

e How are barriers and success factors interlinked with each other?

e What are other influential themes or ideas that are underlying barriers and success

factors?
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To sum up, in the previous chapter, definitions were formulated for the most relevant
concepts used in this study. Drivers were presented that contribute to the initiation and
general progress of a digital transformation. Furthermore, barriers were highlighted that may
hinder the progress or even lead to the failure of a digital transformation. Additionally,
success factors were attributed to each barrier that may help to counteract it, and eventually
lead to a successful digital transformation. Lastly, literature on potential common themes that
could come up in the interviews was also included. Finally, insights that were generated from
the literature review were further processed in terms of formulating a research gap and

research questions that were guiding this study.
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Chapter Three: Methodology

In this chapter, the overall research approach that is required for discovering an answer to
the research questions is lined out, starting from a theoretical philosophy of science
perspective, moving on to the definition of a research framework and ending with justifying
the choice of a data collection method. It is discussed what research approach was chosen in
terms of methodology. Regarding its structure, possible methodological choices are
described, going in depth on the chosen approaches, also providing reasons for justifying the
choice of these approaches. The underlying philosophy of science is discussed broadly, then
the qualitative research methods are discussed in more detail and the chapter then narrows

down to the method of data collection and analytical approach used.

3.1 Perspectives chosen from the philosophy of science standpoint

In the following section, different perspectives that can be adopted for this study based on
the philosophy of science are described, and the choice of a perspective for this study is
justified. Firstly, general considerations for the choice of a perspective are discussed, then the
constructivist perspective is discussed in more detail, also focusing on its epistemology.
Finally, potential research methods that can be used with constructivism, the implications of
the constructivist perspective on this study are included and any potential bias of the

researcher addressed.

3.1.1 General considerations

To illustrate a research process, Easterby-Smith et al. (2015) use the metaphor of a tree. This
metaphor was also used in this work of research to give structure to the methodology section.
“The key elements of the tree are the roots, the trunk and branches, the leaves, and the fruit
—and each of these parallels an aspect of conducting research” (Easterby-Smith et al., 2015).
The roots of a tree would then stand for research traditions, which constitute the basis of a
researcher’s ideas and influence design, methods or forms of analysis. The trunk would then
be composed of the “tree rings” — hidden from the eye of an external observer, but making a
critical contribution to a research project - of ontology, epistemology, methodology and lastly,
individual methods and techniques that are employed for the purposes of data collection and

analysis (Easterby-Smith et al., 2015). The trunk then branches out, and ends in leaves, which
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represent the collection and analysis of data in a research project — these are split into three
different types, positivist, constructionist, and hybrid approaches. The fruits of the tree then
represent the output, or the way in which research is formulated and presented to third

parties (Easterby-Smith et al., 2015).

Therefore, in a first step, ontology, epistemology, methodology and axiology needed to be
taken into consideration. They describe key philosophical premises, or paradigms, on which
interpretive frameworks such as positivism or constructivism are then based, that then
recommend the use of qualitative or quantitative strategies (Creswell, 2013). These
paradigms could be seen as a set of basic beliefs that target first principles, represent a certain
worldview, and represent a faith rather than an ultimate truth (Guba & Lincoln, 1994). Each
interpretive framework that is based on these paradigms then disposes of a predominantly
used or fitting methodology, that may be quantitative or qualitative or a mix of the two, as

for example seen in the overviews by Denzin and Lincoln (2017) below.

Ontology describes the philosophy of science that informs about the nature of the examined
phenomenon. The main question in this context is “What is the nature of reality?”, therefore
considering through which view reality is being seen (Creswell, 2013). When employing
gualitative research, the assumption is that different researchers encounter different

realities, same as the subjects in the study as well as the readers of it do (Creswell, 2013).

III III

When, on the contrary a “real” world would be assumed, then only a relation to “rea
existence and actions would be admissible (Guba & Lincoln, 1994), which may be the case for
a quantitative study. This idea is reflected in the thesis insofar, as different realities are
captured by interviewing different subjects on different hierarchy levels. Additionally, the
underlying perceptions and background of the researcher were described and taken into
consideration when interpreting the results. Easterby-Smith et al. (2015) provide further
clarity by presenting four different ontologies, namely that of (1) realism, where a single truth,
that can be observed by facts exists, that of (2) internal realism, where a truth exists but is
obscure, and cannot be observed by facts directly, (3) relativism, where many truths are
assumed to exist, and facts would depend on an observer’s viewpoint, and lastly (4)

nominalism where there is no truth, and facts are assumed to be human creations. Following

this distinction, this research followed a relativist ontological position, since there were
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assumed to be many truths on the factors influencing the success of a digital transformation,

and the viewpoints of different stakeholders were factored in with equal relevance.

Epistemology has been defined as the theory of knowledge (Maynard & Purvis, 1994). Main
guestions of epistemology are “How do | know the world?”, “What is the relationship
between the inquirer and the known?” (Denzin & Lincoln, 2017), and also “What counts as
knowledge?”, “How are knowledge claims justified?” (Creswell, 2013). Considerations
relating to epistemology are what constitutes a knowledge claim, also referring to the
included assumptions; the production and acquisition of knowledge, and how the range of its
application may be developed (Maynard & Purvis, 1994).

For qualitative research, knowledge has been defined as subjective evidence from
participants, and the distance between the researcher and the subject is aimed to be
narrowed (Creswell, 2013). If one would choose to pursue quantitative research, on the
contrary, the researcher would need to objectively detach themselves (Guba & Lincoln, 1994).
This notion can be linked to one goal of quantitative research that is to create “objective”
results that are generalizable to the whole population, and are based on a strong positivist
paradigm (Easterby-Smith et al., 2015). To create such results, all influences that can
contribute to a reduced validity of the study, and therefore a reduced generalizability, should
be excluded. While some influences could be external contextual factors, factors could also
be related to the researcher him- or herself. Therefore, to ensure those factors are not
distorting or biasing results, therefore barring them from being generalizable, the researcher
is required to detach themselves in quantitative research.

By using interviews, in this study, the researcher put himself directly in contact with the
subjects that were studied, and therefore chose to narrow the distance. Easterby-Smith et al.
(2015) again provided two different views on epistemology: The first view is positivism puts
forward the idea, that the social world exists externally, and can be measured objectively. The
second view is social constructionism, which was developed due to only limited success when
applying the principle of positivism in the social science field and puts forward the view that
reality is socially constructed, and meaning is assigned to it in daily interactions by other
people. The focus of social constructionism lies on the thinking or feeling of people, both
individually as well as collectively (Easterby-Smith et al., 2015). Easterby-Smith et al. (2015)

then distinguished again between simply the epistemology of weak constructionism and the
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one of strong constructionism — while the former may include a mixture of qualitative and
quantitative methods, the Ilatter focuses on interpretive qualitative methods.
Constructionism focuses on cases and surveys as designs, strong constructionism on

engagement and reflexivity (Easterby-Smith et al., 2015).

This research followed a social constructionist approach in terms of epistemology since the
perspective and thoughts of employees towards digital transformation were at the centre of
the investigation. It couldn’t however be clearly placed within either weak constructionism or
strong constructionism, when considering the distinctions introduced in the table, replicated
from Easterby-Smith et al. (2015), that will be shown in the following. While this study both
tried to add to existing literature, which can be defined as convergence, as well as introducing
novel thoughts and ideas, which can be seen as invention, in terms of designs it was rather
geared towards cases, a characteristic of weak constructionism. In the analysis and
interpretation both elements of comparison as well as understanding were included, and the
focus was put on both theory generation as well as new insights. What could see it leaning
towards a weaker form of constructionism is that language and discourse were not given as
much attention as strong constructionism would require. Therefore, it became clear that this
study drew on elements both from constructionism and strong constructionism, but it was
leaning slightly towards a weaker form of constructionism. This approach was also reflected
in a large part of business and management research, since by combining approaches, it was

sought to alleviate the weaknesses of each of the approaches (Easterby-Smith et al., 2015).

Table 2. Comparison of Constructionism and Strong Constructionism - General Factors

_ Constructionism Strong constructionism

Aims Convergence Invention

Starting points Questions Critiques

Designs Cases and surveys Engagement and reflexivity
Data types Mainly words with some numbers | Discourse and experiences
Analysis/interpretation Triangulation and comparison Sense-making; understanding
Outcomes Theory generation New insights and actions

Source: Adapted from Easterby-Smith et al. (2015)
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Focusing on the weak constructionist view, the strengths are that generalizations beyond a
small sample may be drawn — weaknesses are that it may be difficult for to include

institutional as well as cultural differences (Easterby-Smith et al., 2015).

Based on the view that would be chosen, different perspectives on validity, reliability and
generalizability apply. A general overview was provided in the following table. It should be
stated here that validity in the context of qualitative research has a different meaning to that
in quantitative research (Thomson, 2011). For example, Maxwell (1992) developed five
categories to assess the validity of a qualitative research study, namely descriptive,
interpretive, theoretical and evaluative validity, as well as generalizability. While in weak
constructionism, validity can be achieved by including a sufficient quantity of perspectives,
strong constructionism assesses this criterion based on the quality of access to the study
participants. The validity was ensured in this study for both variants of constructionism. A
sufficient number of perspectives were included both based on the quantity (17 interviews)
and the diversity of perspectives (interviewees from all levels of hierarchy), which ensured
validity for the weak form of constructionism. Also, the study gained access to the experiences
of those in the research setting, through interviews that were conducted in a trusting
atmosphere and where confidentiality was ensured, therefore ensuring validity for strong
constructionism. As for reliability, transparency was established by describing data collection
and interpretation in detail in this work of research, meeting the requirements of strong
constructionism. This should then also enable the replication of research, leading to similar
observations by other observers, a requirement of weak constructionism.

Lastly, the question on whether the findings also needed to be generalizable to other contexts
or settings was linked to the general purpose of a constructionist case study, or even more
general of a case study. While some authors argued that generalizability needed to be
ensured, and therefore introduced a rigorous methodology, some other authors argued that
cases may or may not need to be generalizable to other contexts, as long as they provided a
rich picture of a unique case (Easterby-Smith et al., 2015). In this study the latter perspective
was followed. Therefore, generalizability to other contexts wasn’t the main goal, even though

some implications and findings may be applicable to other contexts.
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Table 3. Comparison of Constructionism and Strong Constructionism - Validity, Reliability, Generalizability

_ Constructionism Strong constructionism

Validity Have a sufficient number of Does the study clearly gain
perspectives been included? access to the experiences of
those in the research setting?
Reliability Will similar Is there
observations be reached by|transparency about data
other observers? collection and interpretation?
Generalizability Is the sample sufficiently Do the concepts and constructs
diverse to allow inferences to|derived from this study have
other contexts? any relevance to other settings?

Source: Adapted from Easterby-Smith et al. (2015)

While in the previous paragraphs the term “constructionism” was used, earlier it was
mentioned that this research builds on the framework of “social constructivism”. To
understand and characterize the difference between these two terms, work by Fletcher
(2007) was considered. She concedes that the terms are often used interchangeably. While
she sees some similarities between the term, she also highlights the differences between
them. In summary, she states that social constructivism and constructionism are two
emphases in the broader category of social constructionist thinking, rather than two camps
which can be clearly distinguished (Fletcher, 2007). The main difference that can be drawn
from the comparison of Fletcher (2007) is that constructivism focuses more on the processes
that occur inside of human beings, such that knowledge is constructed in their mind, rather
than looking at relational processes that can include the external environment as is the case
in social constructionism. Consequently, also the methods that can be used in social
constructivism are more centred on the feelings and impressions of the subjects, while in
social constructionism, also observational and narrative techniques can be employed. From
this overview, it appears that this study was leaning more towards what can be termed as
“social constructionism”, since a focus was put on the relationship between individual
perceptions of changes or modifications of an external environment. However, from a review
of literature it appears that the distinction put forward by Fletcher (2007) wasn’t broadly
accepted. Based on this fact as well as the fact that Fletcher (2007) stated that the schools of
thought are largely similar and can’t be clearly distinguished, the terms of social

constructionism and social constructivism will be used interchangeably in this work.
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Focusing on the next area of axiology, also described as ethics and values, then poses the
question of “What is the role of values?” with the researcher employing qualitative
methodologies acknowledging that biases are present and research is value-laden (Creswell,
2013). Contrasting that, in quantitative research, the researcher can be considered as
independent from the data and maintaining their distance to the assessed subjects therefore
separating the research from their own values. “How will | be as a moral person in the world?”

is another question that may be asked in this relation (Denzin & Lincoln, 2017).

Lastly, methodology focuses on what the best tools and means are to acquire knowledge
about the world (Denzin & Lincoln, 2017). Questions include “How can the inquirer [...] go
about finding out whatever he or she believes can be known?” (Guba & Lincoln, 1994) or
“What is the process of research?” (Creswell, 2013). What characterizes qualitative
methodology is that researchers would use inductive designs, and study the topic within the
context, as well as being responsive to emerging designs (Creswell, 2013). In quantitative
research the approach would be to obtain control of possible confounding variables and

factors (Guba & Lincoln, 1994).

Assumptions along these four fundamental premises, and the linkages between them, are
then the basis for several different interpretive frameworks. Creswell (2013) suggested that
they may be characterized as either social science or social justice theories. In a table, that
could be found in the work of Denzin and Lincoln (2017), the interpretive frameworks of
positivism, post-positivism, critical theory and constructivism are presented and compared.
Iltems of comparison include the four fundamental premises, namely ontology, epistemology
and methodology, and reflected by the values and ethics section, axiology. Based on the
information contained in the table, a brief overview of the different interpretive frameworks,
also called inquiry paradigms by Guba and Lincoln (1994) will be given in the following, to

better be able to justify the choice for one.

Positivism assumes a “real” reality in terms of ontology, on which the understanding is that it
can be grasped; this is also known as naive realism (Guba and Lincoln, 1994; Easterby-Smith
et al., 2015). The underlying epistemology consequently sees the investigator and the subject

as two separate parties, that are not influencing each other (Guba & Lincoln, 1994). The
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axiological beliefs are that the researcher’s biases, views and attitudes need to be controlled
for and not explicitly expressed in a research study (Creswell, 2013). Lastly, the methodology
is based on questions or hypotheses that are put to test using empirical tools to verify them,
thereby controlling for possible confounders (Guba & Lincoln, 1994).

I”

Postpositivism, in contrast to positivism, assumes a “real” reality, but states that it can only
be grasped imperfectly, due to humans disposing of faulty intellectual mechanisms and due
to the very nature of the phenomena; this is also known as critical realism (Guba and Lincoln,
1994; Easterby-Smith et al., 2015). The epistemology that follows from this ontological view,
again aims to establish objectivity, but concedes that it is not possible to obtain complete
dualism, which would be characteristic of the positivist view (Guba & Lincoln, 1994). Similar
to positivism, also in post-positivism, regarding axiology, a researcher’s biases, views and
attitudes need to be controlled for and not explicitly expressed in a research study (Creswell,
2013). The methodology is then aimed at falsifying hypotheses, and including more natural
settings in inquiry, as well as including other viewpoints; thereby increasingly employing
qualitative techniques (Guba & Lincoln, 1994). In practice, this means that inquiry is seen as
a series of logically related steps, it is assumed that multiple perspectives from participants
exist, and that rigorous methods of qualitative data collection and analysis are used,

employing computer programs (Creswell, 2013). This framework is for example reflected in

procedures of grounded theory (Creswell, 2013).

Critical theory then assumes what is called “historical realism”, in that a reality is assumed,
that was plastic “back in the days” but has developed, through the influences of social,
political and other factors, into something that is perceived to be real, but isn’t (Guba &
Lincoln, 1994). In terms of epistemology, the viewpoint is that the interviewer and subject are
seen as linked, with the investigator and his values influencing the inquiry, so that any findings
are mediated by these values (Guba & Lincoln, 1994). The axiology is that it is accepted and
emphasized that diversity of values exist on a community level (Creswell, 2013). The fitting
methodology then is dialogic and dialectical, meaning that a dialogue between researcher
and subjects is required (Guba & Lincoln, 1994). In practice this means that an intensive case
study or comparison of cases, or ethnography is recommended to be employed (Creswell,

2013).
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Lastly, in constructivism, the underlying ontology is a “relativist” view (Guba & Lincoln, 1994).
There are multiple and varied realities, and this complexity of views is specifically sought out
by the researcher (Creswell, 2013). They can be grasped and are expressed through intangible
mental constructions, that developed based on social and experiential circumstances that an
individual person or group has (Guba & Lincoln, 1994). None of the realities may be assumed
to be more or less “true”, since there is no absolute reality, that can’t be altered (Guba &
Lincoln, 1994). From an epistemological perspective, the researcher and subjects are assumed
to be linked, since the findings are created over the research process (Guba & Lincoln, 1994).
In other words, the reality is “co-constructed between the researcher and the researched and
shaped by individual experiences” (Creswell, 2013). This in turn means for axiology that the
values that individuals hold are considered, in that they are also negotiated among individuals
(Creswell, 2013). The methodology that is employed in this framework is then hermeneutical
and dialectical, in that individual constructions are identified and refined in a dialectical
dialogue between researcher and subjects (Guba & Lincoln, 1994). In other words, the
research process doesn’t start with a theory, but a theory or pattern of meaning is developed
inductively (Creswell, 2013). For the actual research practice this implies that questions in the
data collection stage should be formulated as broadly and as open-ended as possible, so that
the participants may construct their view or assign a meaning to a particular situation
(Creswell, 2013). This is reflected in a more literary style of writing when reporting research
outcomes, that sums up the results from an inductive method of combining interviewing,

observing and text analysis (Creswell, 2013).

Constructivism will be discussed in more detail in the following section since this research
investigation was based on the perspective of social constructivism. This paradigm allows for
the examination of the people’s reaction and perspectives to digital transformation, based on
a study of different projects. In this work of research, it was of high importance to understand
the unseen effects and their influence and not only numbers and facts. This approach was

most in line with the proposed research aim and topic.

102



3.1.2 Constructivist perspective in detail

Before going into depth on the history of social constructivism, summed up briefly, the focus
of this perspective lies on how humans sense the world and how they share their experiences
with others through the medium of language. This paradigm claims that reality is not
objective, what this means will be described in the following. The essence of social
constructivism is that social science should not only pay attention to the frequency of
behavioural patterns and objective facts of society, but also to the meaning that people
ascribe to their experiences and the different conclusions they draw from them because many
facets of social reality are determined by people’s subjective experience and not by objective
and external factors. People’s actions are driven by the emotions that people experience in
different situations and not as a direct response from external factors or stimuli (Easterby-

Smith et al., 2015).

In contrast to positivism, which has a very long tradition in science, a newer perspective was
created because of limited success in applying realism and positivism in social sciences. During
the last half-century, philosophers have developed the idea of social constructivism. To
characterize it, it is placed at the intersection of two streams of sociology research: the
sociology of knowledge on the one hand, that was influenced by Marx, Mannheim and
Durkheim, and the sociology of science on the other hand (Kukla, 2013). Social constructivism
as such was then introduced by Peter L. Berger and Thomas Luckmann in their book “The
Social Construction of Reality”, published in 1967. But even though the work carries the ideas
of social constructivism, the authors didn’t want the term to be associated with their work
(Pfadenhauer & Knoblauch, 2019). Still, Pfadenhauer and Knoblauch (2019) argue that their
approach should be labelled as “social constructivism”, and characterize it based on the

following five points:

(a) social constructivism carries the view that the nature of social reality but also reality

per se is a constructed one

(b) construction is an infinite, never-ending process

(c) this construction process is interactive
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(d) any claim that can be made in absolute or total terms, is to be rejected, since reality

is simply a construction

(e) refusing to abandon the claim of truth of science.

3.1.3 Epistemology of constructivism

In terms of epistemology, constructivism is closely linked to interpretivism and focuses on
details of social phenomena and the subjective reality behind these details (Moses & Knutsen,
2012, p. 9). Constructivists, including interpretivists, recognise that people can look at the
same thing while perceiving it in different ways. Individual characteristics like gender, age and
origin or social characteristics like culture, language and generation can influence one’s
perception of the world. As human’s ability to act wilfully and their subjective perception of
their actions, it is hard to create simple social laws. In the past, when a social law was
discovered and became widely known, people exploited it to undermine its features. To make
it even more complicated, humans create things that have a different ontological status in
the world than the objects that are studied by natural scientists. The former ones do not
objectively exist in the physical world. Likewise, the facts that are attributed to those objects
cannot be found as physically existent either. Money serves as a prime example here, as the
bank notes do not have an intrinsic value to them. They only acquire their value through
people’s belief in it. The same goes for the concepts of superiority or property rights, as their
existence too is based on human agreement. Usually, constructivism has a broader set of
epistemological tools, such as empathy, experience, reason, myths and many more. However,
they cannot be used with the realist perspective. Constructivists do realise that the tools
mentioned can be influenced by the aspects mentioned above. Therefore, it is difficult to lay
claim on a single objective truth. Constructivism therefore tries to integrate many different

sources, generating diverse types of evidence (Moses & Knutsen, 2012, p. 10)
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3.1.4 Discussion of potential methods that can be used in accordance with constructivism

The constructivist and interpretivist perspective usually applies a qualitative strategy to its
research. Because it is assumed that there may be many different realities of the world, the
researcher needs to integrate multiple perspectives to collect the data, for example in the
form of experiences and opinions of individuals and observers. The constructivist researcher
tries to understand how people create structures that help them to influence events taking
place around them and, additionally, help them make sense of their experiences. In the
constructivist paradigm, much attention is given to how language and communication

performs both of these functions (Easterby-Smith et al., 2015).

Qualitative strategies use an inductive logic and start by collecting data from theoretical ideas.
There is no or little use of statistical analysis and numbers, as the focus is instead on meanings
and contexts. Data collection can be performed via interviews, focus groups, observations or
other tools that require the researcher to be close to the participant. Sample sizes are much
smaller than for quantitative studies. Moreover, the survey may be biased more easily, due
to the researchers’ closeness to their participants (Robson & McCartan, 2016). One additional
disadvantage of a qualitative study is that it is difficult to acquire truly objective results, due
to the small sample size and the great number of factors that can often not be easily

measured.

The following table compares the social constructivist and the realist perspective and

presents some of their differences.

Table 4. Comparison between social constructivism and realism

Social constructionism Realism
Human interests Are the essence of science Are irrelevant
The observer Is part of the observation Must be independent

Aim at increasing general
Explanations Must demonstrate causality
understanding
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Research methods Collecting rich data with induction | Hypotheses and deduction
Concepts Incorporate stakeholder Must be measurable
Include the whole complex
Units of analysis Are reduced to simple terms
situation
Modes of
Theoretical abstraction Statistical probability
generalisation
Small number of specifically Large number of participants
Sample requirements
selected participants selected randomly
Cases and surveys with Large surveys and
Designs
engagement experiments
Numbers, facts and some
Data types Mainly words and experiences
words
Interpretation Understanding and sense making | Verification and falsification
Value free from the
Researchers value Researchers value is important
researcher
Starting points Questions Hypotheses
Outcomes New theories, insights and actions | Confirmation of theories
Main strategy Qualitative Quantitative

Source: Adapted from Easterby-Smith et al. (2015) and Saunders et al. (2016)

3.1.5 Implications of the constructivist perspective on this research

Based on choosing the constructivist perspective, implications for the further course of this
research study were derived. This section should however only give a rough outline of the
implications following from the constructivist perspective, since this will be discussed in more

detail in a later chapter.
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Since this research study was based on the constructivist paradigm and its qualitative
strategy, the digital transformation process on organisations was investigated by collecting
and interpreting data. Usually, an inductive process implements qualitative strategies. This
process would start with literature research and an examination of the most current findings
in the field. This would then be followed by conducting a case study, which seemed especially
useful for this topic of research. The case study was based on the literature on digital

transformation processes.

Interviews with affected employees and managers of the company were conducted. These
interviews, paired with making observations of the company’s workings as a whole,
functioned as a way to collect data for the research questions. Through both of those
methods, the researcher should be able to acquire enough impressions and insight to develop
suitable research questions. Furthermore, based on the interpretations of these insights, new
hypotheses were then developed. Finally, based on these new hypotheses, new theories
could be formulated and tested. Also, the gained knowledge could be implemented in the
company which would then further expand the theoretical literature of this research topic

when results are observed.

Digital transformation is a current and rather new topic, and there is little existing literature
on it, as outlined in the literature review. In particular, it was found that the inclusion of the
perspective on digital transformation of a diverse set of stakeholders, in terms of their
hierarchical position, has been still missing in existing research. Therefore, constructivism
poses itself as a suitable philosophical position for the research because, using an inductive
method, less already existing knowledge was needed than would be the case for working with
the realist or positivist paradigm. For this research study, only one organisation was studied,
causing a greater bias than if a higher number of different organisations would be examined.
Constructivism allows for biased outcomes, however, and smaller sample sizes, even if these
result in less objective findings than if one was to base the study on realism. Nonetheless,
there are different tools, in addition to an informal language, that help constructivists to
obtain a reliable outcome of the research. Reasons and characteristics mentioned above

describe why a constructivist lens was suitable for the investigation and why the aim of the
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research could more easily be reached with this philosophical position, rather than with other

paradigms.

3.1.6 Addressing researcher’s bias /challenges of the qualitative approach

When employing qualitative methodology, the researcher becomes the research instrument
(Denzin & Lincoln, 2017). As a consequence, there is a risk of qualitative research being
biased, small scale, anecdotal or lacking rigor (Anderson, 2010). Therefore, a potential bias of
the researcher may influence the research results. A reason for a researcher’s bias could for
example include that a researcher is not being sufficiently prepared to conduct the research,
or experience mental discomfort (Chenail, 2011). The issue was addressed by diligent
preparation of the interview guidelines for semi-structured interviews and reviewing the
details of the interviewees in advance. Also, no mental discomfort was experienced during

the interviews.

Additionally, a researcher might experience a bias due to a high degree of affinity with the
population under study (Mehra, 2002). To address this bias, piloting the study may be an
option (Chenail, 2011). However, since the sample of research participants in this project was
limited, the value of their input was rated as more valuable than the potential benefit of a

pilot study.

Another strategy to counter bias is to seek out contradictory evidence and account for it
(Anderson, 2010). This strategy was integrated in the research project, by comparing
statements from different stakeholders with different characteristics and different opinions
when analysing statements on projects. Also another strategy, namely that of constant
comparison, was used, when the collected evidence was compared to earlier pieces of work,
therefore enabling researchers to see the data as a whole, and identify emerging themes

(Anderson, 2010).

To provide the readers with the researcher’s view, a semi-quantified interpretation was
provided, following Anderson (2010). This may help to make statements more precise,

increase clarity with regards to identified patterns and a better focus (Neale et al., 2014).
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However, the use of such semi-quantitative information in qualitative research has been
controversially discussed, since it might suggest that generalizations beyond the studied
sample are attempted to be drawn (Neale et al., 2014). Therefore, the author clearly states
that no inferences should and can be drawn from this study beyond the studied sample, and
non-specific terms rather than specific percentages were used.

This means that in the “Results” part an indication of whether the quoted response was
reflected by some or a few of the respondents, will be given. Also, if quotes are included, they

are discussed and analysed.

To sum up, in the last section, the methodological choices for this study, in terms of
philosophy of science, were lined out. It was described that a relativist ontological position
was followed, since there were assumed to be many truths, rather than a single truth. In terms
of epistemology, a social constructionist approach was followed, since the perspective and
thoughts of employees towards digital transformation were relevant to this study. This study
couldn’t be clearly placed within weak constructionism or strong constructionism, however it
is found to be rather leaning towards weak constructionism. In particular, the stream of
“social constructionism” was selected, where the relationship between individual perceptions
of changes or modifications of an external environment are assessed. In line with these
choices, a qualitative research methodology was chosen. Finally, it was shown that the
methodological choices are complementing each other, and it was discussed how potential

biases that might arise in connection with the research methodology are counteracted.

3.2 Qualitative research methodology

So far it has been argued why a constructivist view was found as being most appropriate for
this research study. The research methodology, often called research design, is then the link
between the philosophical view and methods for data collection and analysis, and is discussed
in this next section. It is important to formulate a plan to answer the research questions and

determine what will be observed, where and how (Saunders et al., 2016).
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3.2.1 Definition of qualitative research

One practical approach to decide which methodology and methods should be chosen, may
be whether a “[...] detailed understanding of a process or experience is wanted, where more
information is needed to determine the boundaries or characteristics of the issue being
investigated, or where the only information available is in non-numeric (e.g., text or visual)
form” (Bazeley & Jackson, 2013). If these are the goals and characteristics present in the
research setting, qualitative methods should be chosen, which was the case in this study. In
this specific case, qualitative research methodology and design enabled a deep understanding
of the digital transformation process in a company. Furthermore, it allowed for new theories
to be generated for the implementation of digital transformation. With the use of the social
constructivism lens, a qualitative research framework was the most suitable approach for the

investigation.

Adding to the practical guidelines, a theoretical lens could be used when deciding which
methodology should be used. One could simply look at the definition of qualitative research.
Generally, “qualitative research” is used as an overall umbrella term that comprises various
approaches to research in the social sciences (Flick, 2002). Drawing on a review article by
Aspers and Corte (2019), it became apparent that a clear and unique definition of “qualitative
research” was missing. They noticed however that in prior definitions, there were some
recurring thoughts, such that the research is aimed at “[...] understanding, interpretation,
“getting close” and making distinctions” (Aspers & Corte, 2019). Elaborating on these
thoughts, they stated that the possibility of making new distinctions sets qualitative research
apart from quantitative research, since in the latter field, mostly variables that were taken for
granted were employed. Another characteristic of qualitative research was that new
knowledge results from an iterating process, between theory and evidence, that may involve
several phases. Furthermore, qualitative researchers were also getting closer to the
phenomenon that they study, for example by conducting interviews and when analysing
them. Lastly, understanding, and not purely explaining a phenomenon characterizes this field
of research. The concept of understanding is closely linked with the iterative process
mentioned earlier, in that it should involve questioning and challenging one’s assumptions to

gain a deep understanding of something that the scholarly community didn’t know before or
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wants to know better. To sum up, the definition that the authors provided, considered
“qualitative research as an iterative process in which improved understanding to the scientific
community is achieved by making new significant distinctions resulting from getting closer to
the phenomenon studied” (Aspers & Corte, 2019). Also based on this definition it became
clear that the methodology closely aligned with the aims of research that were followed with

this study.

Bryman and Bell (2007) established a clear terminology, by stating that research methods
were a technique for collecting data, whereas a research design defined the structure that
was used to guide the execution of a research method. Examples for research designs were
an experimental design, a cross-sectional design, a case study design or a longitudinal design
(Bryman & Bell, 2007). When a research design has been selected, such as a case study design,
then the research methods that were required to collect data need to be defined, such as

doing interviews, or observations, or an examination of documents.

To therefore choose a specific method of data collection, an understanding of possible
research designs would need to be built up. In general, a research “[...] design is the logical
sequence that connects the empirical data to a study’s initial research questions and,
ultimately, to its conclusions.” (Yin 2018). One such design could be an experimental design,
for example a treatment is administered by a researcher in a laboratory or in a field
experiment (Bryman & Bell, 2007). Advantages of such a design could be that the researcher
could ensure “control of treatment”, in that the mechanism of interest could clearly be
isolated, and that new phenomena to which no secondary data exists, could be analysed.
Disadvantages could be, that it might be artificial, and therefore only would carry a limited
external validity (Bryman & Bell, 2007). In a case study design, one option would be to analyse
a case in detail. This case then focuses on a situation where boundaries are clearly defined,
and intensively examines this setting, illustrating the specific features of the case (Bryman &
Bell, 2007). Since also a case study tends to rely on an inductive approach, relying on
qualitative methodologies, it seemed fitting in our context. A downside to using such a design
is that relying on a single case study, may not be representative or generalizable, in other

words, disposing of limited external validity. While this may seem like a downside at first, and
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researchers have made attempts to generalize, the strength of the case study lies in

developing a deep understanding of the complexity of a single case (Bryman & Bell, 2007).

A group of research designs that may be applied in concurrence with a constructivist
perspective are narrative methods, which cater to the ontology that reality is created by
stories and myths, and the epistemology that the researcher may gain insights into the
processes by collecting stories, for example through interviews (Easterby-Smith et al., 2015).
As such, they would provide a holistic view on organizational behaviour (Easterby-Smith et
al., 2015). Yet another research design, that is not exclusive to be used by constructivists, is
the case method: while a constructionist epistemology more frequently employs single cases
to generate an insightful picture of a phenomenon, a positivist epistemology uses multiple
cases to create generalizability (Easterby-Smith et al., 2015). Particular characteristics of
constructionist case studies are that data is generated through interviews, and that they are
conducted in a single organization. The unit of analysis thereby are either the individual or
particular events happening — in this research it was the latter — with specifically projects in

the digital area being implemented.

A qualitative research framework can therefore be accomplished by employing different
research designs, and a broad set of possible tools for data collection is available. Suitable
tools for data collection are identified in the following section. To justify which specific
research design was most appropriate for this study, a brief overview of four common
qualitative research designs, also known as research strategy (Bryman & Bell, 2007), namely

ethnography, grounded theory, case study and action research is given.

3.2.2 Potential designs to be used

In the following, designs that could have been potentially used in this research study will be
briefly introduced, and the associated benefits and drawbacks are presented. Then, based on

the weighting of those factors, a design was chosen that was applied in this research study.

As the first potential design, an ethnographic design could be used to get insights into both
an area which is very familiar to the researcher and into a new and different area.
Ethnographic studies focus on very in-depth insights rather than on a wide coverage.
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Additionally, the focus is on a small number of cases (Robson & McCartan, 2016). The essence
of ethnography is that the researcher becomes a part of the observed sphere. For a longer
period of time, the researcher involves him or herself in the observed group and listens to
conversations, asks questions and observes behaviour to find unseen characteristics and
generate data. Typically, after the period in the group, the ethnographers collect further
insights and data through interviews or collection of documents. Ethnography allows a wide
range of methods of collecting data and different sources. Ethnographic studies are often
used when the primary data collection method is observation, or the focus of the research is
on the behaviour of a group or organisational culture. One of the essential requirements for
Ethnography is access. This is, however, often difficult to obtain. The researcher needs access
to participate in the social group or organisation that is relevant for the research (Bryman &
Bell, 2007). This requirement would have been especially difficult to fulfil for the proposed
investigation. The research should take place in an industrial organisation and should involve
all hierarchical levels; however, it was not possible to get the access required to have
sufficient insight into the organisational structure. Another issue was that the presence of the
researcher would have influenced the participants in the observed group. Furthermore, as
the main focus of the study was not on culture and data collection, mere observation would

not bring about tangible insights into the digital transformation process.

Next comes grounded theory, which essentially is a set of flexible guidelines and analytical
tools that help the researcher to focus on data collection, to build middle range theories
through conceptual development and successive stages of data analysis (Charmaz, 2014).
Initially it was formulated by Glaser and Strauss (1967). In general, grounded theory is
abductive, but it is closer to inductive processes than it is to deductive ones. The two primary
procedures in grounded theory are continuous comparing of data with resulting information
categories and theoretical sampling to show similarities and differences in the collected data.
Easterby-Smith et al. (2015) give the example of a study in which a researcher is interested in
performance appraisal interviews, and therefore studies interviews that are handled by
different managers, in different organizations or departments. This theory repeatedly and
systematically reviews the conceptual development and its relationship to the data. This
includes systematic asking, theoretical sampling, making comparisons, systematic coding of

processes, the use of guidelines to attain conceptual density, implementing modifications and
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conceptual integration. Research based on grounded theory starts out differently than the
abductive process; one possibility is to start by identifying the general themes through several
gualitative data sources. Following this is the development of ideas (data-based hypotheses).
Afterwards, data-based hypotheses are tested and possibly modified by integrating the
findings of the new data. Finally, the revised hypotheses are tested again, resulting in the
obtainment of the final outcome of the research (Tharenou et al., 2007).

In summary, grounded theory induces themes in processes within and between their
theorised constructs. Comparing grounded theory to action research, many similarities can
be found. However, it is less driven by obtaining a practical output. Grounded theory could
be an option for the proposed research, but usually this method would have needed a lot of
time and resources, which would have been difficult to get from the organization (Robson &
McCartan, 2016). This was also highlighted by Easterby-Smith et al. (2015) who state that
access to the required data and interview partners is difficult in commercial organizations.
This would be especially so when examining digital transformation in an industrial company.

Therefore, grounded theory did not seem to be perfectly suited for this study.

Another research methodology that has been considered is action research. Usually, action
research provides practical implications for the organisation and the participants beyond the
research investigation. For example, a common purpose of action research is to generate a
practical outcome for the development of organisational learning by identifying issues within
the organisation’s workings. Action research is a research investigation in action and not an
investigation of action. In contrast to other methods that are collect and analyse data, action
research first implements changes to create new data and only then does the researcher
collect and analyse this new data. Like other research strategies, action research starts by
posing research questions and gaining an overview of the specific context of the topic.
However, the focus can change as the investigation proceeds. Because this process goes
through several stages, it is more extensive than most other research strategies. Action
research works in cycles, with each cycle including the tasks of diagnosing issues, planning
actions, employing them, and finally evaluating and interpreting the results (Saunders et al.,
2016).

The outcomes of the first cycle provide the points of focus for the second cycle, the second

cycle for the third, and so on. This action research spiral therefore includes as many cycles as
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are needed in order for the findings and implications to be sufficient for the organisation and
the researcher. Action research usually uses an abductive research process and switches

between an inductive and a deductive style or may combine both (Lorino, 2018).

Action research would be an interesting approach for the chosen topic, but the main
advantage of this methodology would be to intervene in an organisation and bring out a
practical output or change in the chosen company. The researcher could introduce new ideas

and test whether they work.

All'in all, this approach did not fit with the aims of the research investigation. The reason was
that an organisation changes slowly and requires many years for a thorough transformation.
Therefore, the risk was high that the investigation would have to be conducted over a longer
time period than would have been practicable for both the researcher and the company. Also,
the researcher would have needed to be actively engaged in an intervening position, which
was also not practicable for the researcher. Additionally, such an understanding of the role of
the researcher would have likely influenced the results, which was contrary to the aim of this
research and the personal views of the researcher. The researcher aimed to be close to the
subjects, to get insightful results, yet wanted to maintain a degree of objectivity to represent

the employee’s perspectives.

As the last research design presented here, case studies are common in management and
business research. A case study can be combined with other research methods, for example:
action research as a case study.

This methodological approach focuses on what is studied and where the study takes place.
Concerning this type of research, case studies are defined by examining a specific and
individual case, rather than using a collection of methods. By integrating a case study into this
research, the framework of the methodology becomes narrower. In general, case studies are
used to do research on a particular case or on a specific subject, and the chosen case enables
suitable conditions for surveys. Case studies mainly employ a qualitative strategy; however,
they can also use quantitative strategies or a combination of the two. Based on the social

constructivist perspective, the focus is on qualitative strategies and concentrates on
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experiential knowledge gained through the specific case, paying close attention to social

influences, meanings, and behaviour (Stake, 2005).

To sum up, the past section discussed the characteristics of the qualitative research method,
and provided definitions. Then potential designs for data collection were presented, and the
choice of the case study method justified. More details on this research design will be given

in the following section.

3.3 Detailed discussion of the case study design in general and specific

Based on the overview in the previous section, it was decided that a case study design would
be the most fitting for the objectives of this study, and most in line with the convictions of the
researchers. In the following section this design and associated considerations are presented
in more detail. Methods of data collection are discussed, then interviews as the chosen
method are described in more depth, as well as the techniques for participant selection and

data analysis.

3.3.1 Types of case studies

This choice for a case study was founded on the criteria that Yin (2018) put forward for
choosing case study research, namely firstly, that the main research questions were “how” or
“why” questions. In the case of this research, the main research questions were “how”
guestions. Secondly, the researcher should have little or no control over behavioural events,
which was also the case in this study, where the researcher only came in contact with the
company department and the subject area after the implementation of the projects and
technologies had started. Thirdly, Yin (2018) put forward that a case study should have a focus
on contemporary events, contemporary thereby being understood as “[...] a fluid rendition of
the recent past and the present, not just the present” (p. 43). This was also the case in this
study, since on the one hand, the projects in which digital technologies were implemented
were conducted in the past and the recent past. On the other hand, general digital
transformation efforts in the company were still ongoing, and new technologies were

constantly implemented.
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The essence of case studies was already briefly described in the previous section about
research methods. While in early textbooks, the case study was considered as part of other
research methods and was not further detailed, in later research a definition was found, as
formulated by Yin (2018). The definition is twofold, with the first part defining the scope of a
case study, and the second one the features. Firstly, the scope of a case study refers to the
fact that a “[...] case study is an empirical method that investigates a contemporary
phenomenon (the “case”) in depth and within its real-world context, especially when the
boundaries between the phenomenon and context may not be clearly evident” (Yin, 2018, p.
45). In this particular case, the phenomenon that was supposed to be studied is digital
transformation. The context depends then on the exact definition of digital transformation,
but in general it is a company, and more broadly, the environment the company is operating
in. Based on the exact definition of digital transformation and how it was being studied, the
boundaries between the phenomenon and context may be drawn more clearly. Secondly, the
features of a case study are that there are more variables of interest than data points, that
developing theoretical propositions can help the design, data collection and analysis, and that

multiple sources of evidence are included (Yin, 2018).

To develop a solid research design that was underlying this study, the components of a
research design, as outlined by Yin (2018), will be discussed in the following with regards to
case study research. At first, a case study’s questions would need to be defined in the form of
research questions. This was done in the literature review chapter, however, to remind the

reader of them, they are reproduced here again:

To compile them for a better overview, the following specific research questions were

formulated based on the identified research gaps, to guide this work:

e How does the perception of drivers of digital transformation vary, based on the

hierarchical level of employees in an organization?

e How does the perception of success factors and barriers of digital transformation

vary, based on the hierarchical level of employees in an organization?
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e How does the perception of leadership and communication regarding digital
transformation vary, based on the hierarchical level of employees in an

organization?

e How do changes in the organizational structure moderate the impact of barriers on

digital transformation?

Based on the general purpose and the model underlying this research, a few more general

and broader research questions were also addressed, namely:

What are drivers that are relevant for the successful initiation and progress of a

digitalization project in a company, and digital transformation overall?

e What are barriers and success factors that are relevant for the successful completion

of a digitalization project in a company, and digital transformation overall?

e How are barriers and success factors interlinked with each other?

e What are other influential themes or ideas that are underlying barriers and success

factors?

After the study questions were clear, study propositions needed to be defined, in the sense
that a proposition should highlight the focus of a study. Study propositions were indirectly
defined for the second category of broader research questions, in that an overview of drivers,
barriers and success factors that have been found in literature was given, that were proposed
to influence digital transformation. For the first category of research question, this study had
an exploratory character. Therefore, the purpose of this study was also exploratory, in that
the aim was to obtain insights on differences in perception between stakeholders on different

hierarchy level with regards to drivers, barriers and success factors of digital transformation.

In a next step, the “case” that was the focus of the study was to be identified, defined and

bounded (Yin, 2018). First, identifying and defining a case: Typically, case studies can be
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distinguished according to two main strategies: single case and multiple case. A single case
represents a unique case or, for example, a single organisation that provides the required
conditions for the research. In contrast, the multiple case strategy focuses on findings that
can be replicated across several cases (Saunders et al., 2016). For example, 5-10 different
organisations in the same business field are examined which deal with the same challenge or

provide comparable conditions for the research.

For this research investigation, a so-called embedded single case strategy was used, which
will be described in more detail in the following. Yin (2018) described five rationales that
warrant the use of a single case, namely that the case is critical, unusual, common, revelatory,
or longitudinal. The company studied for this research was mainly used as a common or
representative case, therefore the use of a single case study was admissible. The
representative case exemplifies an everyday situation, a process or a form of organisation and
was used in the study to illustrate the transformation of an organisation due to digitalisation
(Bryman & Bell, 2007). Digital transformation is a new, challenging topic and companies invest
much time and money in the process. Therefore, they keep as much as possible secret and
most of the companies will not give permission for the investigation if the researcher
examines other companies at the same time. Therefore, in the interest of collecting as specific
information of as high quality as possible, it was decided to stick to a department in a single
company leading to a single case study. While the company, or more specific, the department
in the company and its attempt on digital transformation represented a single case, within
this single case, multiple projects aimed at introducing new technologies were analysed.
Therefore, on company-level or rather department-level the case study was a single case
study, on project-level it was a multiple or collective case study, following the distinction
made by Creswell (2013). As stated by Yin (2018), it is admissible for a case to be a project, or
an event. Further building on this description, based on Yin (2018) one can proceed to
categorize the single case study design, into either a holistic or an embedded design. In
particular, the research setting described above can be categorized as a single-case
(embedded) design. In such a setting the case study would be about a single organization,
which is the first level, but would include data from an element or subunit within this single
organization as the second level (Yin, 2018). In this study, the company would be the first

level, and the projects introducing digital technologies the second level.
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Second, bounding the case as per Yin (2018): As stated, the case or phenomenon must be
distinguished from its context, that includes data that is external to the case. In this study, a
sample of five different projects that were aimed to introduce digital technologies within a
specific company, and focused on a specific department was assessed. Any additional project
conducted in the company or primarily focused on a different department would be outside
the boundaries. Additionally, as a time boundary, the approximate start and end points of
projects were defined. To sum up, a case which has clearly identifiable boundaries was
defined by selecting the focal point of a department in a company, which makes the case

study a good and fitting approach to be employed (Creswell, 2013).

The goal that was aimed to be accomplished by the use of this type of case was to create a
suitable research space to collect data and interpret it for a deep understanding of the
research subject. In general, researchers employing qualitative methodology were reluctant
to generalize among cases, since the contexts of cases were argued to be different (Creswell,
2013). This critique was one that positivist researchers put forward, and tried to address by
having a clear design produced before data was collected, therefore aiming for case studies
to have the same degree of validity as other positivist studies (Easterby-Smith et al., 2015).
So, even though most case study research seemed to be oriented towards a realist or
positivist epistemology, it has also been found to be suitable to a relativist or constructivist

perspective (Yin, 2018).

Constructionist researchers were more concerned with providing a fully-fledged and diverse
impression of organizational phenomena, rather than aiming for validity (Easterby-Smith et
al., 2015). The first obligation of a researcher employing a case study is to understand the
one focal case, which then influences the selection of a case (Stake, 1995). In particular, an
important criterion for selection is that the case offers the possibility to learn as much as
possible from it, therefore very unique or contextual-dependent environments or companies
may not be perfectly suitable (Stake, 1995). When these criteria are employed, a case might
be especially useful for developing innovative new ideas or highlighting the importance of
specific research questions, or even to disprove a theory by providing an instance or case that
doesn’t fit it (Easterby-Smith et al., 2015). Additionally, the accessibility of the focal company

as well as the representatives should be considered when choosing the case (Stake, 1995). As
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mentioned earlier, this reasoning was also instrumental in the selection of the company and
the specific department in this study since access was obtained through personal connections

of the researcher.

3.3.2 Methods of data collection

In the research design of a case study, there are several different methods for data collection,
also called six sources of evidence by Yin (2018), that are available to use. Especially in a fixed
research design, the data collection method had to be chosen before the start of the
investigation. Even in flexible designs, however, it had to be decided which method would be
used for the start of the research. It was necessary to choose a method that could answer the
research questions in the best way and also aligns with the philosophical perspective and
research design. Furthermore, it was important to include available resources, time period,
ethics and access possibilities in the consideration (Robson & McCartan, 2016). The literature
offers several qualitative methods for data collection, for example: direct observations,
archival records, participant observations, interviews, focus groups, physical artifacts,
document analysis, action learning, narrative research, scenarios and more, as stated by

Creswell (2013) and Yin (2018).

Documentation and archival records, that could constitute a retrospective view, were not
taken into consideration for this study, since records of this kind were not available and
accessible to the researcher. As for observational methods, they were not possible to be
implemented in this study, since the events or projects of interest were mostly set in the past.
Therefore, coverage of the case in real time that would be required in these methods, was

impossible.

In general, an interview should be the method of choice, when the interviewee’s ‘world’
should be understood, and the information that is shared is a sensitive matter requiring a
confidential one-on-one setting to obtain truthful information (Easterby-Smith et al., 2015).
They enable the researcher to focus directly on the topic of the case study and can provide

insightful explanations on personal views of the subjects on this topic (Yin, 2018).
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Disadvantages include that biases or conceptions which the interviewer holds may be difficult
to rule out, since there is a lack of standardization (Robson & McCartan, 2016). In particular
this bias may arise through poorly articulated questions or reflexivity, meaning that the
interviewee is saying what they want the interviewer to hear (Yin, 2018). Therefore, the
interviewer would need to possess a high degree of self-reflection and professionalism to
counteract the rise of such biases, and allow interviewees to talk freely and openly, for
example following the advice that Robson and McCartan (2016) give, to listen more than

speaking or to enjoy the interviews.

Taking into consideration the advantages, disadvantages and the research access to data,
interviews were found to be the most relevant method for this topic and will be described in

more detail in the following.

3.3.3 Interview

Interviews are one of the most common methods in qualitative research to generate data.
Social scientists especially rely on this method. Interviews can be conducted one-on-one or in

small groups, called focus groups (Moses & Knutsen, 2012).

Interviews can take a wide range of forms; it is most common to interview an individual face
to face and collect data through verbal interaction (Easterby-Smith et al., 2015). Interviews
can be also conducted via telephone calls or other communication tools. Advantages that
come with interviews, compared to the other qualitative methods for data collection, include
that, for example compared to observation, they can be argued to provide a short cut when
seeking answers, since people don’t need to be observed, but can be asked directly about the
issue at hand (Robson & McCartan, 2016). The role of the interviewer is to be sensitive enough
to capture and understand the viewpoints of the interviewee, but also assisting them to
clearly formulate their own opinions and beliefs (Easterby-Smith et al., 2015). Additionally,
they offer the opportunity to follow up on interesting responses and create a more open
environment that invites more truthful answers, also taking into account non-verbal cues

(Robson & McCartan, 2016). Therefore, the researcher needs to balance two levels: finding
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out more about the topics that are part of the line of inquiry, and at the same time also

formulating friendly, nonthreatening and relevant questions (Yin, 2018).

The literature describes three main methods for interviews: structured interviews, semi-
structured interviews, unstructured interviews (Fontana & Frey, 2005). These interview
methods will be described in the following.

Structured interviews have pre-determined questions, fixed wording and a specific
procedure. Open response on questions is possible, but within a restricted frame. There is no
space for unplanned questions or further discourses. Unstructured interviews are then
conducted in a setting, where there is no interview schedule or guide, and participants may
talk without interruption or intervention and be more open about confidential topics
(Easterby-Smith et al., 2015). The semi-structured interview approach is positioned between
these two approaches of, in other words, either a highly structured interview, that includes
mostly close-ended questions and a fluid inquiry of focus groups with open-ended sessions

(Adams, 2015).

Semi-structured interviews are more open, the interviewer has a guide for the procedure with
default wording and questions about the topic, but the questions and wording are modified
during the interview, according to the flow of the conversation. As such, the approach allows
the interviewer enough flexibility to approach different respondents in a different,
personalized way (Noor, 2008). There is space for unplanned questions and discourses, for
example to follow up on something that the participant said. Unstructured interviews, as the
name already says, are informal. The interviewer is interested in a specific topic and lets a
conversation about it develop freely. There is no predetermined procedure and wording
(Robson & McCartan, 2016). For this research project a semi-structured interview approach

was found to be most suitable.

Disadvantages of the semi-structured approach include that interviews conducted in such a
way are time-consuming, labour intensive, meaning that many hours of transcripts need to
be analysed and that they require the interviewer to be smart, sensitive, as well as
knowledgeable about the relevant topics (Adams, 2015). If the interviewer however

possesses these traits and may apply them, these requirements might turn from a
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disadvantage into an advantage. What takes time in general in the interview process is that
they require careful preparation, including confirming arrangements, or also rescheduling
appointments (Robson & McCartan, 2016). Also getting potential interviewees to cooperate
may pose a challenge (Robson & McCartan, 2016). Furthermore, it can be argued that by the
research design, the total sample size of interviewees is limited, since creating such a sample
would require a disproportionately large commitment of time and resources. This could then

potentially decrease the validity and generalizability of the research results (Adams, 2015).

The advantages of the semi-structured interviews are that their design leaves enough
flexibility to follow up on answers to open-ended questions, as mentioned earlier. More
specifically, they are suited to situations where respondents need to be asked probing
questions, that they most likely wouldn’t answer candidly when sitting with peers in a focus
group or when answering a standardized anonymous questionnaire online or on a sheet of
paper (Adams, 2015). Such a setting was expected for the interviews in the company, since
projects that could be defined as either a success or a failure were to be analysed. Based on
the researcher’s assumption and experience, people would be expected to be more reluctant
or fearful of being honest when describing the reasons for a failure. Furthermore,
interviewees were to be questioned about company-internal and even department-internal
dynamics, which again could contribute to reluctance or fear of being honest, leading to
evasive or only partially honest answers to the researcher’s questions, and therefore in the

end, faulty data.

To implement such an approach, preparations needed to be undertaken. First of all an
interview guide needed to be created, which stands in contrast to a questionnaire, that are
used in structured interviews (Adams, 2015). In this interview guide a “shopping list of topics”
(Robson & McCartan, 2016) should be included that the researcher wants to tackle. It should
include various sections, such as introductory comments (in the form of a verbatim script), a
list of topic headings and key questions to ask associated with them, prompts to give to the
interviewees and finally, closing comments (Robson & McCartan, 2016). Also, not too many
issues should be included in the interview guide, and the included issues should be prioritized

according to their importance for the research topic. Furthermore, it should be made clear to
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the recipients that confidentiality of their answers is ensured, and that there is no pressure

to give socially acceptable answers (Adams, 2015).

This interview guide should always be considered a work in progress, since based on the input
received in the field, adjustments might need to be made. Such adjustments could include

reordering or adding/removing questions (Adams, 2015).

Especially in settings, where interviewees need to provide confidential information, it is
particularly important for the interviewer to act skilfully in that he or she recognize what is
relevant, being sensitive and perceptive to events (Easterby-Smith et al., 2015). Also, an
interviewer needs to exclude their own feelings or opinions from the situation, but at the
same time include enough probes to get to improved and refined interviewee responses

(Easterby-Smith et al., 2015).

3.3.4 Participant selection

Before the data collection through interviews could start, it was necessary to develop a
sampling strategy to select potential participants for data collection. The aim of the sampling
strategy was to identify purposeful examples that could provide data about the research

phenomenon.

At the same time, however, the probability to influence the outcome of the research through
the way the participants are chosen should be decreased (Easterby-Smith et al., 2015). The
literature offers many different sampling strategies, for example: snowball sampling, ad-hoc
sampling, random sampling, maximum variation sampling, typical-case sampling, theory-

guided sampling and negative sampling (Miles & Huberman, 1994).

Based on a brief comparison of two main categories of sampling, random and non-random
sampling, it will be argued why methods of non-random sampling were chosen for this
research project. In general, random sampling is used, when a sample is aimed to be
representative of a general population of people who are relevant for answering the research
qguestion. For example, based on the observations of the “average” behaviour of a sample of
people in situation X, inferences can be drawn to how the general population would act on
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“average” in that exact same situation X. Each member of the general population has the
same chance of being included in the sample through the use of a random selection procedure
by the researcher (Etikan, 2016). Contrasting that, in non-random sampling, members of the
general population don’t have equal chances to be included in the sample. Also, for research
designs based on non-random sampling, drawing inferences from the sample to the general
population is only possible using more complicated statistical procedures, which may lead to
the adverse side-effects of an increase in the uncertainty of the estimation, as well as a
weakening of treatment effects, which was discussed for example by Copas and Li (1997).
However, drawing inferences from the sample to the general population might not be
considered as a purpose or goal of a particular research project (Etikan, 2016). This was also
the case in this research project, since it was an exploratory study aimed at generating insights
that could then potentially be assessed in further research, therefore a non-random sampling

strategy was selected.

Furthermore, a distinction can be drawn between two categories within the area of non-
random sampling, namely convenience and purposive sampling. Convenience sampling,
according to Robinson (2014), denotes the concept that convenient (e.g., close-by to the
researcher’s location and willing to participate) cases of participants with the required criteria
are included in the sample. First, all fitting, convenient, participants are located, and then the
sample is filled on a first-come-first-served basis until the sample is complete (Robinson,
2014). Purposive sampling on the other hand rests on the researcher’s underlying
assumption, based on a theoretical literature review, that different categories of people
might have a unique and important perspective on a phenomenon and therefore should be
included in the sample (Mason, 2002). A further distinction that was highlighted by Etikan
(2016) is that convenience sampling is mainly used in quantitative research, and purposive
sampling in qualitative research. This is also supported by Miles and Huberman (1994) who
state that qualitative samples tend to be purposive. Even though purposive sampling is not
aimed at producing a sample that is statistically representative of the general population, it
still is important to demonstrate that the sample was selected in a logical and systematic way

(Mason, 2002).
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In this specific case, methods that pertain to the category of purposive sampling were chosen.
In general, in purposive sampling the researcher deliberately chooses participants to include
in the sample for their characteristics, such as their knowledge, information, or experience
(Etikan, 2016). In addition to their characteristics, the participants should also be willing and
able to participate, meaning they can communicate their opinions and experiences in a
reflective, articulate and expressive way (Etikan, 2016). The category of purposive sampling
can be further detailed into maximum variation, homogeneous, typical-case, extreme-case,

critical-case, total population or expert sampling (Etikan, 2016).

Following the proposed aim, topic and methodology of the research, a combination between
typical-case sampling and snowball sampling was the best suited approach. In typical-case
sampling, the selection focuses on typical instances of the research phenomenon, which for
this study meant including participants that were affected in the “average intensity”
compared to how participants were usually affected by digital transformations in their
department. In other words, the typical-case sampling highlights what is normal or average

(Miles & Huberman, 1994).

Snowball sampling was used in addition to typical-case sampling. In this research study,
participants that had already been selected, since they fit the research criteria, were asked to
recommend or recruit further participants, who also would meet the defined criteria,
therefore applying selection according to the concept of snowball sampling (Easterby-Smith
et al., 2015). Snowball sampling is also stated to benefit inductive, theory-building analysis,
which fits very well with the purpose of this research project (Miles & Huberman, 1994). The
use of snowball sampling also meant that the sample in this research project wasn’t fully
prespecified before fieldwork began, but rather evolved throughout the process, which would

be a characteristic of qualitative samples (Miles & Huberman, 1994).

Snowball sampling in general is a good approach to obtain more access and to find
participants that are under the radar, meaning, for example, individuals that have a lot of
knowledge about the topic, but only a small amount of people within the organisation are
aware of this (Biernacki & Waldorf, 1981). Snowball sampling, since it is by design relying on
sampling in organic social networks, contains two relevant concepts of firstly social
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knowledge, meaning that the sampling approach uses and activates existing social networks,
and secondly power relations, from which important conclusions can be drawn and a unique

type of knowledge generated (Noy, 2008).

According to Parker et al. (2019), snowball sampling could be criticized for bearing a selection
bias. This is since it starts based on the researcher’s contacts, which initially might be a small
number of initial seeds, so that the sample could become distorted, for example if only people
from the same ethnic background and gender of the researcher are included. Also,
participants could be recruited based on their likelihood to be cooperative, rather than how
well they fit the research criteria. Furthermore, the approach can be challenged for a “[..] lack
of external validity, generalisability, and representativeness” (Parker et al., 2019), as is true
for all forms of non-random and non-representative convenience sampling. However, since
this study was mainly aimed to be explorative, creating a random and representative sample
was not a sought-after goal. Additionally, sufficient backing by top-level management was
ensured so that even though the topic was considered sensitive, which could present a barrier
according to Parker et al. (2019), a sufficient number of participants that fit the research

criteria were found and interviewed.

3.3.5 Defining an applied analytic strategy and techniques used

“Playing” around with the data was taken as a starting point for the specific analysis of data,
in the sense that insightful patterns or concepts were aimed to be identified (Yin, 2018). The
specific strategy that was used to analyse the data combines two of the approaches suggested
by Yin (2018), namely that of “Relying on theoretical propositions and that of “Working your

nn

data from the ground up”” (p. 225). While these approaches were contrasting each other,
with the first one being guided by theoretical propositions, and the second one following an
inductive approach, for this study a combination of them offered insights that contributed to
reaching the goals of this study. The first approach helped to link the occurrence of drivers,
barriers and success factors for digital transformation in the organizational projects to the

ones that were mentioned in literature. The second approach then helped to identify new,

relevant insights and relationships between factors, all of which hadn’t been recorded in

128



literature yet. In the next section, the specific data analyses processes based on this broad

strategy will be described in more detail.

3.3.6 Data analysis and presentation using thematic analysis

After data had been collected through interviews, it was necessary to prepare the data for
analysis by a transcription of the records. During the analysis, the data was broken down into
smaller units to get a structure and expose their characteristics. Descriptions set the
foundations for analysis, but for a deep understanding it was necessary to go beyond
descriptions (Gray, 2021). There are a lot of different approaches to analyse data, for
example: grounded analysis, thematic analysis, discourse analysis, narrative analysis, visual
analysis, argument analysis and more. For this research project, both thematic analysis and

grounded analysis were considered in more detail.

Starting with grounded analysis, it is usually connected to a grounded theory research design
and can be difficult to use with another design. Grounded theory design would usually be
based on a research cycle that includes specifically defined phases of data collection and data
analysis (Easterby-Smith et al., 2015). The aim of grounded analysis is to build theory from
categories identified by systematically analysing the data, rather than imposing an external
structure in advance (Charmaz, 2014). The focus lies on understanding “[...] the meaning of
data fragments in the specific context in which they were created” (Easterby-Smith et al.,
2015, p. 191). Due to its strong linkage to the grounded theory research design, this approach
was disbanded for this particular research project, that followed a constructionist-based case-

study research design.

Thematic analysis is a systematic technique to describe written and spoken material that is
widely used. However, there was no clear agreement in literature on what thematic analysis
is, and how it should be conducted (Braun & Clarke, 2006). This method is suitable for
analysing qualitative data, examining trends and conducting comparisons (Tharenou et al.,
2007). The comparisons are undertaken across an entire data set, rather than focusing on an
instance within a data item, like an individual interview (Braun & Clarke, 2006). Thematic

analysis is based on themes that refer to a particular pattern of meaning that is present in the
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data, either referring to something directly observable/explicit or to something implicit (Joffe,
2012, Namey et al., 2008). The final product of the thematic analysis is then a compilation of
the most salient constellations of meanings that are apparent in the dataset, potentially
including affective, cognitive and symbolic aspects (Joffe, 2012). This concept can be put in
contrast to a content analysis, where the frequency of particular words plays a larger role

(Namey et al., 2008).

The thematic analysis is versatile and flexible, in that it can both be used with the positivist
and constructionist research paradigms (Vaismoradi et al., 2013). As such, there is no pre-
existing theoretical framework that the thematic analysis speaks to — when applied in a
constructionist fashion, it “[...] examines the ways in which events, realities, meanings,
experiences and so on are the effects of a range of discourses operating within society” (Braun
& Clarke, 2006, p. 81). Joffe (2012) argued that it was well matched with weak
constructionism, which was underlying this research. Also, the thematic analysis could be
used in a fashion of combining a deductive and an inductive approach, therefore drawing both
on theoretical ideas that were developed before engaging in the research, as well as themes
that would arise from the raw data itself (Joffe, 2012). Such an approach indicates a high
quality of the research, since it both links to existing, previous findings, as well as being open
and responsive to new findings that may bring revolutionary, new insights to the topic area
(Joffe, 2012). Also, such an approach fits the combination of the analytic strategies of “Relying
on theoretical propositions” also known as a theory-driven approach and that of “Working

nn

your data from the “ground up”” also known as a data-driven approach that were discussed
in the previous chapter. Namey et al. (2008) stated that, in thematic analysis these
approaches might be combined. To briefly mention also disadvantages, reliability is a concern
in thematic analysis, since interpretations, that are required in this method, often vary across
researchers (Namey et al., 2008). This disadvantage can be counteracted however by a
theory-driven approach that is guided by ideas or hypotheses that a researcher may want to

assess, in contrast to a data-driven approach that considered to be more valid due to it being

more flexible and open to new themes that are “grounded” in data (Namey et al., 2008).
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To briefly touch upon the historical origins of thematic analysis, it has its roots in the tradition
of content analysis, and therefore shares many of the principles and procedures of it. Content
analysis focuses on the frequency with which attributes, such as particular words, appear in
a specific dataset. Thematic analysis was then developed by Gerald Horton to uncover more
implicit themes and thematic structures that may also be present, and thereby add another

layer of interpretation to the layer of pure analysis of frequency (Joffe, 2012).

Thematic analysis was used to code and interpret the data from the interviews in this research
project. Usually, the interview data was generated with semi-structured interviews, that
delineate topic areas and guiding questions, while still leaving enough leeway for people’s

meaning systems to emerge (Joffe, 2012), which was the case in this study.

Robson and McCartan (2016) outline the steps that are required to use this method, that will
be described in the following, complemented with contributions of additional authors such
as Namey et al. (2008). The process of thematic analysis starts by familiarising the data, which
means the data is first transcribed and then read several times before first ideas are noted.
The second step is to develop a framework or conceptual tool that allows the coding of
extracts from the data in a systematic and structured fashion across the overall data set.
These may be either themes and codes can be found in the literature and can be tested on
the dataset, or they can arise from the data itself. Another option to apply structured coding
is to link text extracts to questions posed to and answers given by participants, that relate to
for example specific topics or in the case of this study, specific projects (Namey et al., 2008).

Based on these identified extracts, further analysis may then be conducted.

Braun and Clarke (2006) provide a few helpful guidelines of what constitutes a theme: there
should be a few instances, in other words a certain prevalence, of the theme in a data point,
as well as across the entire dataset — but a theme occurring more often doesn’t automatically
point to a higher importance of this theme. Rather, a theme should be judged based on
whether it captures something relevant regarding the overall research question. Prevalence
can be for example represented as ‘the majority of participants’ having a certain perception
of a topic for example (Braun & Clarke, 2006). More specifically, at first, themes that occur

with a high frequency may be explored in depth as such, as well as group-based differences
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in their occurrence (Joffe, 2012). The frequency of these themes or even a count of words
used then may an idea of the general spread and breadth of thematic responses across
interviewees and provide helpful input for the development of a thematic codebook (Namey

et al., 2008).

Similar extracts or chunks of text get the same code or assigned to the same category to
generate initial codes. A so-called coding frame, also known as coding manual or coding book
or codebook can be devised and has proven to be helpful in guiding the thematic analysis
(Joffe, 2012). Following from this, codes are classified into potential themes to identify the
essential ones and the themes are then reviewed to examine whether they align with the
extracts from the data. Based on this classification, it is possible to establish a report that
shows how often the category occurs in interviews, and how often it occurs within an
interview, potentially even showing connections to and co-occurrences together with other
codes (Joffe, 2012). The reviewed themes are then used to develop a thematic network, a
map of analysis, with which it is possible to compare different aspects. Finally, patterns are
described, summarised and interpreted (Robson & McCartan, 2016). Themes and patterns

may be identified either inductively or deductively, as was already mentioned briefly before.

Summing up, thematic analysis is a very flexible, systematic approach and it is accessible for
several research designs. Therefore, it was well-suited for the analysis of the data that was
collected in the case study. Consideration was given to use NVivo software to support the
thematic analysis, to code the interview data and find patterns. Using computer assisted
coding carries the benefits of keeping a better overview of a larger set of interviews, therefore
enabling comparisons between them, and making retrieval of data far easier (Joffe, 2012).
However, the results generated by software can only serve as a “primitive” starting point for

the analysis and by no means represent the end of analysis (Yin, 2018).

In addition to the thematic analysis, the analytic technique of cross-case synthesis, as
explained by Yin (2018) was employed. While this technique is used predominantly for
multiple-case studies, in this study, it could also have been applied, due to the structure of
the case study being an embedded single case, therefore containing subunits that may be

compared among themselves. In this approach, any within-case patterns were identified at
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first, drawing on thematic analysis, and then compared or synthesized across cases (Yin,
2018), or rather subunits in this study. Based on this process, any cross-case patterns could
be lifted to a “higher conceptual plane” (Yin, 2018), however also taking into account

potential differences between subunits.

To sum up, in the prior section, it was described how and why an embedded single-case study
design was chosen. The focus was put on a single organization, however within this
organization multiple projects introducing digital technologies were analysed, as another
level. More specifically, five different projects on digital technologies within a specific
company, in a specific department were assessed. Also, the choice for semi-structured
interviews as a data collection method was justified. Additionally, the sampling strategies of
typical case and snowball sampling that were used for selecting participants in this study were
described and its use justified. Finally, the concepts thematic analysis and cross-case synthesis

which were used to analyse the resulting data were introduced.

3.4 Influences on the research by the researcher’s experience

With the constructionist view underlying this research, it was of great importance to make
transparent where personal views or experiences might have shaped the development of this
research and the interpretation of results. Therefore, potential influences on this study are

outlined in the following.

The researcher in this case was able to obtain research access to the organization due to
personal contacts. While the broad idea for this study was developed based on the
researcher’s individual interest, the specific setting was defined in collaboration with
company and university representatives. This was required since that the topic would need
to be deemed interesting or carrying new relevant insights for the organization to allow
research access. While there was some interaction and coordination at the initiation stage of
the research project for questions such as determining the scope and the exact question, at
the stage of conducting the interviews, as well as analysing the results, there was no

interference or influence from the part of the company. Therefore, to the best of the
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researcher’s knowledge no “contamination” occurred, following the definition of Easterby-

Smith et al. (2015), since also no corporate funding was required to conduct the project.

Also, the researcher had developed so-called brokerage skills, having a wide range of contacts
at all hierarchy levels of the organization, as defined by Easterby-Smith et al. (2015).
Additionally, the researcher could draw on contacts within the organization to act as brokers

for him, since they were well-connected with different organizational parts.

3.5 Ethical considerations

The importance of following ethical codes and principles in business and management
research still holds true, even though, as compared to for example medical research, no lives
are directly at stake (Easterby-Smith et al., 2015). However, there could be economic harm
inflicted by plant closures or changes in work patterns or payment system, that is caused by
research in this field (Easterby-Smith et al., 2015). As such, principles such as informed
consent and the right of confidentiality are also relevant in our field, and there is growing
pressure for all universities to adopt a common set of ethical codes and practices (Easterby-
Smith et al., 2015). In the following, important ethical principles are lined out, and it is

described how it was ensured that they were followed in this study.

Bell and Bryman (2007) analysed the ethical principles of nine professional associations in the

social sciences and found ten principles that at least half of the associations used. The list of

principles was initially formulated by Bell and Bryman (2007), the list displayed in the

following however relies on the reproduction and summary by Easterby-Smith et al. (2015):

1. Ensuring that no harm comes to participants

2. Respecting the dignity of research participants

3. Ensuring a fully informed consent of research participants

4. Protecting the privacy of research participants
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5. Ensuring the confidentiality of research data

6. Protecting the anonymity of individuals or organisations

7. Avoiding deception about the nature or aims of the research

8. Declaration of affiliations, funding sources, and conflicts of interest

9. Honesty and transparency in communicating about the research

10. Avoidance of any misleading or false reporting of research findings

In the following it will now be described what measures were taken specifically in this
research project to ensure compliance with these standards, that also align with the
“Handbook of Principles and Procedures” that was provided by the University of

Gloucestershire (Univeristy of Gloucestershire, 2022).

Principle 1 and 2 (no harm and respecting dignity) were fulfilled, since based on the research
design of conducting semi-structured interviews on factual topics the researcher hardly saw
a danger of physical or psychological harm being inflicted on participants, or their dignity
violated, even inadvertently. Principle 3 (informed consent) was fulfilled by, at the beginning
of the interview, clearly stating the research objectives and how the data provided by the
participants would be used for the research project. Furthermore, explicit consent of
participants was asked for them to voluntarily participate and allow a recording of the
interview. To ensure that this point was touched upon with each interviewee, it was included
as a sub-point in the interview guide. Compliance with principle 4 (protecting privacy) was
ensured by the researcher clearly stating at the beginning of the interview that participation
would be voluntary, and that for these reasons questions may or may not be answered, for
whichever reason, at the participant’s liking. Principles 5 and 6 (ensuring confidentiality and
anonymity) were applied by aggregating research data on different levels of hierarchies rather

than the individual level. For example, it was stated in the discussion of results, that comprises
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a summary of the conducted interviews, that statements or opinions were made by either
“top management”, “management” or “operational employees”. Additionally, the name and
specific details of the company with which this research project was performed, were not
mentioned. Rather, the industry environment of the company was described, as well as the
company, on an abstract level. To further ensure confidentiality and anonymity, the
transcripts of the interviews were only available to the researcher and were not shared with
any third party or made public. Principles 7, 8 and 9 (avoiding deception, declaration of
affiliations/conflicts of interest and honesty/transparency in communication about research)
were again fulfilled by the researcher introducing himself as well as the research project and
its aims in the beginning of the interview and emphasizing the need for honesty in the
participant’s responses. To the best of the researcher’s knowledge there were no conflicts of
interest present with respect to this research project. Finally, compliance with principle 10
(no false reporting of research findings) was ensured by diligently analyzing the interview
transcripts and cross-checking them with the notes taken by the researcher. Furthermore, the

insights generated by the research as well as the final version of this study also underwent a

mandatory check by the company in which it was conducted.

To sum up, this chapter lined out the research methodology that was underlying this study. A
focus was put both on describing and presenting possible alternatives for this study, as well
as justifying the choice of the methodology that was finally employed. Firstly, it was described
which perspectives were selected in terms of the philosophy of science. Then the chapter
discussed more practically applied choices, such as the data collection method, and the
selection of participants, as well as the analytical approach applied to the data. Lastly, the last
two sections focused on excluding and making transparent potential influences on the

researcher and how it was ensured that ethical principles were followed.
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Chapter Four: Data collection and findings

In this chapter it is discussed how the methodological choices outlined in the last chapter
were applied in practice when analyzing the generated data. Firstly, the company is described,
up to the extent that was possible while still maintaining confidentiality. Secondly, it is
described how the methods of data collection, namely the sampling of interview partners was
done, and how the semi-structured interviews were conducted. Thirdly, the methods of
analyses that were used are lined out, and lastly, a comprehensive framework for analysis is

included.

4.1 Introduction to company and context

In the following section, the organization and the context in which this study was conducted
will be presented. Due to considerations of confidentiality from the focal organization, this
introduction was made without naming the specific industry and the company. The subject of
this case study was one of the market leading companies in its niche segment. Its main
business is the production and processing of different variants of their product for a broad
array of customers with differing needs. The company is active world-wide and employs over
2,500 employees at the location at which this study was conducted. The company is a system-

dominated industrial company with high goods and investment requirements.

In this research project, the quality assurance department, more specifically a quality
assurance laboratory was chosen as the focal area. This choice was driven by the fact that
numerous digitalization projects had been conducted in this department over the past ten
years, that could now be analysed. Furthermore, in the interviews it was stated by upper
management levels that the department was perceived as open for projects that involve new
technologies. The broad time frame of the project implementation furthermore gave the
opportunity to observe projects along different levels of the changing overall digital maturity

of the company.

Therefore, the operational levels in the department, as well as the connected higher
management levels up to the top leadership level of the managing directors were included in

this research project. The laboratories that were involved in the quality assurance process of
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the company provide a perfect environment for the research on the impacts of digital
transformation since many separate projects relating to digital transformation had been
undertaken in this laboratory. Additionally, a new laboratory had been opened in 2019, that

however was not assessed as part of this study.

This department also presented itself as a great environment for research, since almost all
hierarchical levels were represented in it or related to it, from the workman up to the top-
level manager. Therefore, interviews could be conducted on different hierarchical levels,
potentially leading to varying perspectives based on the interviewee’s position in the firm.
With this approach, however, it was demanding to balance out contrasting views, since the
question to whom to ascribe more credibility was not always easy to answer. Whenever such

contrasting perspectives arose, this was made transparent.

Furthermore, due to its importance and criticality for the value chain and customer value
generation, the quality assurance department had interfaces connecting it to many other
areas of the company. This was since the company is positioned as a quality-leader, supplying
their products to industries which are operating in sectors that have a low to zero tolerance
for errors, which leads to a high importance of and focus on a close-meshed quality assurance
system. For example, due to the criticality of the sectors, durations within which
reproducibility needs to be ensured need to be longer than usual in the industry therefore
leading to higher required storage times for quality control reports. Also, certifications that
require a high amount of effort need to be obtained. This strategy can be contrasted with a
strategy of the firm competing on costs. In addition, it opens up the opportunity to observe
digital transformation projects that had been implemented across multiple departments and

involving numerous stakeholders, which could yield additional interesting insights.

The earliest approaches to introduce digital technologies in the company had been made with
the rise of the internet and software on a broader level. Since the core competencies of this
company don’t lie in the software development and technology area, knowledge had to be
acquired externally and by relying on the initiative of motivated internal employees. In the
early 2000s, the first approaches were undertaken to digitize the quality assurance process,

by moving from pen and paper-based system to a digital software solution. Following the
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definition of Verhoef et al. (2019), digitalization went in-hand with these early approaches,
since processes needed to be standardized to be digitized. Many processes within the
company had been already digitalised and automated, some were in planning, and some were

still working with old technologies.

To sum up, the company that was analyzed in this study, has over 2,500 employees in the
location of interest. The quality assurance department was chosen for this study since several
digital transformation projects had been conducted in this department, and it is well-

connected to other areas of the company.

4.2 Methods of data collection used in practice

In this section, the sampling of interview partners and projects are described, as well as a
broad description of their characteristics given. Additionally, it is discussed how general

interview concerns were addressed and how the interviews were conducted.

4.2.1 Sampling of interview partners and projects

As mentioned in the theoretical part, a combination of a typical case and snowball sampling
system was employed to recruit interview partners. The first point of contact for this project
was instrumental in determining the participants that then became part of the typical case
sampling. A high-level manager served as this first point of contact. Due to the overview and
knowledge associated with their position they were able to act as a broker, as defined by
Easterby-Smith et al. (2015). They recommended a suitable department to conduct the study
in and established contact with the responsible and involved parties from this department.
Other interview partners were found based on the recommendations of the first selected
interview partners, and from further interview partners. When choosing interview partners,
it was ensured that they reflect a broad array of characteristics, such as different ages, gender

and different hierarchical positions.

The projects that were included in this study for analysis were on the one hand selected based
on the frequency of mention in the collected data obtained from interview partners. On the

other hand, they were selected based on the “substance”, meaning the quality and quantity

139



of more detailed information that was obtained during the interviews. As such the projects
with the most “substance” for analysis were selected. Following this strategy, it was decided

to focus on five projects within the organization.

4.2.2 Hierarchy and broad job level/description and characteristics of interviewees

In this section, the interviewees are briefly presented, giving a broad characterization of them,
without endangering their anonymity. This was part of the research agreement with the
company, and a condition for being able to conduct the research. The aim for the selection
of interviewees was to represent as broad of a sample of people as possible, that are familiar
with the digital transformation projects conducted in the focal department, being either a
member of this department or closely connected to it. The data presented in the following

will try to support this claim.

In total, 17 people from the focal company were interviewed. Ten interview partners were
selected based on typical-case sampling by the author in collaboration with company
representatives. The remaining seven interview partners were selected based on snowball-

sampling, therefore based upon the recommendation of other, prior interview partners.

The positions of the interview partners were located on five different hierarchy levels,
according to the company organizational chart, and these 17 people carried out 11 different
job titles. Thirteen interviewees were male, and four were female. The youngest person
interviewed was less than 25 years old, while the oldest person was more than 50 years old.

The tenure of employees ranged from just 4 years to more than 30 years in the company.

4.2.3 How general interview concerns were addressed

Moving on to the actual process of interviewing the selected people, Easterby-Smith et al.
(2015) highlighted six practical issues that needed to be taken into consideration when
conducting interviews. These issues will be described in the following, also with regards to

how they were addressed in this research study.
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Obtaining trust: Trust is very important to develop a relationship between interviewer and
interviewees, where the interviewees feel comfortable to share truthful information. A
suggestion from Easterby-Smith et al. (2015) is to be well-informed about the company and
to present the research in a professional way, highlighting the possible benefits for the
company. This suggestion was followed in this research, since through the connections of the
researcher to the company, it was possible to obtain an impression of the sentiment and
internally relevant topics even before the interviews were conducted. This information was
then used to tailor the interview guide and devise prompts that were useful at obtaining the

data that was needed.

Social interaction: Another point to keep in mind is that interviewees might adapt their
answers to the expectations and goals of the interviewer, so they can satisfy those, leave the
interview situation quickly and avoid confusion on the side of the interviewer (Easterby-Smith
et al., 2015). While this dynamic surely cannot be avoided completely in any social interaction
let alone interview situation, and the goal of the research was stated clearly by the
interviewer, the interviewer aimed at staying critical and observant to any such strategy being

deployed by the interviewees.

Appropriate attitude and language: Both the used language and attitude should reflect the
context and topic in which the researcher is operating, also helping to establish clarity and to
obtain helpful interview results (Easterby-Smith et al., 2015). The researcher had prior
experience in interacting with a diverse set of stakeholders in a professional environment.
These built-up skills could then be applied in the interview situation, where the interviewees
possessed different backgrounds, hierarchical positions, and age, therefore requiring an

adaptive approach.

Getting access: Getting access was, as already mentioned, achieved through personal
connections of the researcher to company representatives. These connections were then
followed-up by e-mails summing up the most important points, and a thesis contract was
signed prior to the interviews being conducted. Together with the company representatives,
the scope of research was clearly defined, so as the company obtains the side-benefit of

getting the generalized take-aways from the research. In this particular case it was an
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overview of digital technology projects, that included a detailed description, an evaluation of

the outcome and potential factors that contributed to said outcome.

The location of the interview: The interviews were conducted on the company’s premises in
meeting rooms since those were easiest to access for both parties and contained little
distraction. While the office itself might not have been perceived as a neutral spot by the
interviewees, the one-on-one setting and emphasis on confidentiality could be argued to have

contributed to creating a more neutral ground.

Recording interviews: Permission to record the interview was asked and obtained from each
interviewee. Additionally, notes were taken by the interviewer to highlight the most

important and remarkable points that were made.

4.2.4 Conduct of interviews & interview guide

For the interviews, as already discussed in the theoretical methodology part, a semi-
structured approach was chosen. To ensure standardization and consistency in collecting
information on the same topics from all participants, while allowing flexibility in responses,
an interview guide was created as recommended by Adams (2015). This interview guide is

included later in this section.

For this research project, the interview guide was structured along two parts. Firstly, the
“Structure” part started by the researcher introducing himself and thanking the interviewee
for their participation. Then the researcher introduced the research project, and it was
clarified explicitly that all statements made in the interviews would be anonymized.
Additionally, permission was asked for recording the conversation, and then the recording
device was switched on. While using a recording device when conducting research on a topic
that is perceived to be sensitive might lead to more inhibited answers by interviewees, the
benefit of being able to analyse detailed transcripts with highly specific information on
projects and technologies in this case outweighs the potential downsides. It was emphasized
that the generated data would be treated confidentially and that the transcripts of the

interviews would not be published, either in the company or in the research project.
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Additionally, the importance of answering as detailed as possible and honestly was

mentioned.

Then, the content-specific part of the interview was started by relying on Part 1, that asked
firstly for general data, such as how long a person had been working in the department, what
their role would be and in which projects they were involved, or that they witnessed. Based
on this information, an open-ended question was asked on their experience or opinion
regarding the projects they were linked to. This design was chosen, as the main aim of
interviews was to get the story behind a participant’s experience and build up trust
(McNamara, 1999). Depending on the answer given by the interviewee, further follow-up
guestions were asked, that were summarized under Part 2. These questions were designed
so as to allow for freely formulated and detailed answers by the interviewees but to also keep
them within the pre-specified topic and research area, which taken together serves as a
characteristic of the semi-structured interview technique (Robson & McCartan, 2016). In
particular, following the research design of this study, answers were sought that were
touching upon the drivers, barriers and success factors for digital transformation, so that a
link and contribution to existing literature could be ensured. In Part 3, follow-up questions
that centre around the lasting impact of the changes brought by the projects were asked. This
guestion was aimed at getting more information to evaluate whether the particular project
could be considered a success or a failure. Also, information was collected on measures
undertaken in the context of the projects that facilitated overcoming barriers to digital

transformation.

Finally, in the closing section of the interview, more general questions were included, such as
the interviewees’ general opinion on the main blockages of digital transformation,
irrespective of any specific project, and how they felt that the COVID-19 crisis impacted the
digital transformation projects. The interviews ended with the researcher offering the
opportunity for feedback and suggestions on the interviews. Additionally, according to the
snowball sampling strategy, participants were asked for further potentially interesting
interview partners that they recommended as knowledgeable on the topic and that fit the

research criteria.
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Secondly a “Random” part was included in the interview guide. In this part, questions were
formulated that were projected to serve as additional follow-up questions to the
interviewees’ answers. To ensure a smooth flow of the interview, the random questions were
sorted according to their relation to keywords such as time or resources or strategy. These
guestions were targeted at eliciting more details on barriers, success factors and drivers, and

strategies to overcome barriers.

In the following the interview guide as used during the actual research was included. For the
purpose of highlighting the link to the stated research questions, comments have been added
to the interview guide. Before moving on to the specific questions of the interview guide, it
can be stated that the questions that were included, asking for the interviewees’ perceived
experience were then linked to the research questions of e.g., “How does the perception of
drivers of digital transformation vary, based on the hierarchical level of employees in an

organization?”.

Explanation Phase:
Research project on digitization, recording, anonymous
Handling of data, no publication of transcripts

Important to tell as detailed as possible and honest opinion

Part1
How long have they been in the lab and in what field?
What digitization projects have they been involved in? Or witnessed on the sidelines?

How was their experience in project1,2,3....?

Part 2

In your opinion, what worked particularly well?

What challenges arose - And how were they dealt with?

Did any change develop in the lab as a result?

(Structural, individual, knowhow, strategic, communication, group dynamics, interfaces,

performance).
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The questionsincluded in Part 2 were aimed at identifying drivers, barriers and success factors
of a digital transformation. For example, insights could be generated relating to the research
guestions of “What are barriers and success factors that are relevant for the successful
completion of a digitalization project in a company, and digital transformation overall?” and
“How are barriers and success factors interlinked with each other?”. Also, the questions in
Part 3 in the following were geared towards generating insights for the mentioned research
guestions. Additionally, open-ended questions were included to leave room for mentioning
other factors, which could also have an impact, but were not captured in literature and other

guestions before.

Part 3
Did these changes have any further impact?

Were measures taken in advance for better implementation (workshops, further training,
education)?

In your opinion, could anything have been done better?
Feedback from other employees?

Did Corona impact the project in any way?

What do you think are the main blockages to digitization?
More randoms if there is time left

Snowball and closing: feedback, suggestions, requests?

In the next, random questions section, further questions were included that aimed to
contribute to an even more detailed understanding of drivers, barriers and success factors of
digital transformation, and therefore helped to answer the research questions in even more

detail.
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Random questions

In general:
How were decisions made and were decision-making competencies changed?
What drives digital transformation? Where does the desire or instruction come from?

Have changes been made in the personnel structure?

Milestone related:

How were issues resolved?

How were decisions made during implementation?

Was there a leader or several people as the driving force?

Did the performance of the area change, or improve after implementation?

Were there implementations that failed or produced negative results?

Time-related:
Did the way of working change over the period?
Has culture changed and mindset of employees?

Did delays in implementation occur?

Resource related:

How was the budget determined?

Was the budget met or exceeded? If so, how much?

Did problems occur due to lack of resources (money, personnel, knowledge)?

Was further training or specialist recruiting carried out in advance?

Structure related:
Was the structure or hierarchy changed?

Were there any interface problems?

Strategy:
Is there a digital strategy?

Were the milestones part of the strategy regarding digitization?
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Are there digitization goals and are the employees aware of them?

Employee-related:

What is the opinion on the individual implementations? (Milestones)

Do employees have concerns about digitization?

Is further training in relation to digitalization offered or carried out sporadically?
Does the collaboration between humans and robots (lab) work?

Are employees for or against digitization?

All interviews were conducted in a face-to-face setting on the company premises in German,
which was the mother tongue of all the interview partners. The interviews lasted from 35 to
106 minutes. Interviewees did not receive any form of compensation, such as payment, to
participate in the interviews. However, the interviews took place during the working hours of

employees.

4.3 Methods of analysis used in practice

In the following section, an overview is given of how the data collected in the interviews was

analyzed using a software package.

4.3.1 Description of analysis approach

The interviews, conducted in German were recorded, and the recordings of the interviews
were then transcribed, again in German. In addition to the transcriptions, notes were taken
during the interviews that highlighted interesting and important insights. As a first step, these
transcriptions and notes were browsed through and organized, by filing the transcripts and
notes systematically, labelling them in a consistent way and storing them securely, as
suggested by Easterby-Smith et al. (2015). For the analysis of the transcripts in accordance
with the chosen methodology, the software NVivo was used. Bazeley and Jackson (2013)

describe the coding procedure in depth, that was also followed in this research.
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4.3.2 Description of software used (NVivo)

Using a software package to support the analysis of qualitative data has become attractive
during the past years, since it shows a few benefits: Firstly, they help to manage a project and
data, secondly they include a search function, thirdly, they facilitate the analysis of data by
providing coding functions, and lastly, provide tools to generate output formats to visualize

data (Easterby-Smith et al., 2015).

The use of the qualitative data analysis software NVivo was recommended by the university,
by which also the license was provided. The software has been designed by its developers as
a means to assist the structured analysis of qualitative data (Bazeley & Jackson, 2013), in this
case interview transcripts. As a code-based framework, it helps to identify concepts and
themes, and is suitable for denaturalized data, which is available in this study, since
involuntary vocalizations were not recorded (Easterby-Smith et al., 2015). Compared to
earlier methods of analysis, the software aims to increase effectiveness and efficiency when
learning from data, therefore freeing up more time for examining and interpreting the
meaning of the data (Bazeley & Jackson, 2013). Also, several coding approaches are possible
to be conducted with it. This software also enables to operationalize the approach of reducing
qualitative data in its complexity and facilitate the incremental development of theories

pertaining to the phenomenon under study (Easterby-Smith et al., 2015).

NVivo offers several possibilities to conduct text-based analysis. With NVivo it is possible to
identify and count the number of times each element of a list of predefined expressions has
been used. Based on the frequency of elements, so-called nodes can then been identified and

defined (Bazeley & Jackson, 2013).

4.3.3 Description of particular approach to coding in NVivo — Thematic analysis

In the following, it will be described how the method of a thematic analysis was applied
specifically when coding the obtained data in NVivo. The approach to coding bridged two
potential units of analysis, namely individual interviews or interview partners — and also
individual projects, in the course of which digital technologies were introduced. Giving a

rough outline, before explaining the approach to coding in depth, the units of analysis were
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combined insofar as each interview was coded as a separate case in NVivo. Within each case,
statements pertaining to each of the selected five focal projects were identified. These
project-specific statements were then analyzed for mention of drivers, barriers, success
factors as well as other emerging themes. Additionally, statements on digital transformation
in general or related areas were identified and analysed. In the following, the approach to

coding will be lined out in more detail.

In a first step, each interview was included as a data record/source and coded as a separate
case in NVivo following the methodology of Bazeley and Jackson (2013). Since only one
interview has been conducted per interviewee, each interviewee was automatically defined
as a separate case, following the terminology of the software. This case was different to the
cases that designate specific digital technology projects that served as the main level of
analysis. For each case or interviewee, attributes, in this case demographic and quantitative
data, were recorded, namely their position title in the firm, hierarchical level, age group and
gender. These attributes were however anonymized in the presentation of results due to

confidentiality concerns.

Then, each interview was read thoroughly several times, to identify patterns and themes that
were mentioned by interview partners repeatedly. Based on the notes taken during the
interviews and this initial rough read-through a first list of potential nodes was created.
Generally, in this research project, as is often the case in qualitative research, a vaguely
defined question stood in the beginning, namely what factors contribute positively or
negatively to the perceived success of a digital transformation. To further refine this question,
the interview transcripts were explored in detail. Following the unit of analysis of projects, for
each interview, statements on the focal projects that were made by the interviewees were
coded in NVivo as a node. Additionally, topics that were touched upon in the interviews and
were related to the overall topic of digital transformation, such as the impact of Covid-19,

were coded as additional nodes.

Therefore, initial codes that were developed, on the one hand relied on the lists of drivers,
barriers and success factors that were identified in literature research, and on the other hand

relied on emerging themes, and therefore a data-driven approach (Namey et al., 2008). This
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was the operationalization of the priorly defined analytical strategy that aimed to combine
two of the approaches suggested by Yin (2018), namely that of “Relying on theoretical

nn

propositions” and that of “Working your data from the “ground up””. In other words, an
inductive and a theoretical approach to thematic analysis was combined, with the inductive
approach relying on themes that may have little connection to the specific questions asked of
the participants or the researcher’s topic interests, therefore without relying on a pre-existing
coding frame (Braun & Clarke, 2006). The theoretical thematic analysis then would rely on the

researcher’s topic interests and a research question (Braun & Clarke, 2006).

In a next step, by combining codes, themes were created that were aimed to be accurately
representing the underlying data in a useful way. For this purpose, each theme was then
named, and a thematic map of the analysis was created, following recommendations and

strategy suggested by Braun and Clarke (2006).

4.3.4 Approach to cross-case analysis

For the cross-case analysis, the following approach was followed. An overview table was set
up that contained different projects as rows, and individual drivers, barriers and success
factors as columns. For each of the projects, individual drivers, barriers and success factors
were identified. Then, based on the table, drivers, barriers and success factors were
identified, that (1) occurred across a large quantity of projects and (2) that occurred
predominantly when either a project was a success or failure. Based on this analysis, it was
possible to identify factors that are relevant for a broad variety of projects, and that could be
highly relevant for either the success or failure of a digital transformation. Due to a qualitative
methodology being employed, contextual and perceptive factors were considered in this

analysis, rather than a purely quantitative approach being followed.

4.3.5 Final comprehensive framework for analysis

Based on the aforementioned approach to coding and cross-case analysis, the overall analysis
of projects and cases is summarized in the following. The general analytic approach was based

on “Relation 1” in the diagram that was initially introduced in the first chapter and is
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reproduced here again. As a proxy for digital transformation, projects that were geared at the

introduction of novel digital technologies were analyzed.

| Drivers of digital
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the project

Success factors / barriers
of digital transformation
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survival of the
organization

Figure 1. Overview of the study.

The analysis was conducted in two parts: in the first part, the collected data was analyzed and
presented based on individual projects with which new digital technologies were being
introduced. In the second part, the collected data was analyzed and presented based on
drivers, barriers and success factors to digital transformation, so that more generalizable

insights into these factors were gained across individual projects.

In the first part, the analysis was conducted in a way that firstly, it was evaluated whether a
particular project was a partial success or failure. Since the chosen methodology was based
on social constructivism, the perception of a broad variety of stakeholders was reported and
considered in the evaluation. As stated in the introductory chapter, the dimensions of success
or failure of a project or technology implementation that were evaluated, are the
implementation of the technology as such, the evaluation of the leadership or management
team of the technology implementation, objective measurable criteria and lastly, the
acceptance and adoption of a technology by employees. For example, a project might be
considered a success by management due to an increase in productivity, but not by

employees who only grudgingly adopt the technology in their day-to-day work.
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Secondly, drivers that contributed to the initiation of a project were identified and analyzed.
In the semi-structured interviews, interview partners were questioned on the aims of the
project. In the opinion of the author, the aims of a project might be the expression of drivers.

These aims were then mapped onto drivers.

Thirdly, barriers and success factors were identified and analyzed that were based on those
already identified in prior literature, as well as those that were newly identified. Additional

themes that were emerging were identified and analyzed as well.

The second part was then structured along general drivers, barriers, and success factors for
digital transformation. This helped to gain insights on the relevant factors that were assumed
to have an impact on the outcome of a digital transformation and were independent from
individual projects. The specific approach was already outlined in detail in the prior section,
more generally speaking a cross-case analysis would be conducted with the individual projects

constituting the cases.

In this section it was discussed how the chosen methods of analysis were applied in practice,
using the software NVivo. Firstly, it was described how the recordings were transcribed, using
NVivo. Then, the details of the software and how it was applied for thematic analysis and
cross-case synthesis was described in more detail. Lastly, a final comprehensive framework

for analysis was presented and described.

To sum up, in this chapter it was discussed how the chosen theoretical methodology was
applied in this particular study. Firstly, respecting concerns of anonymity, the company and
the participants were described. Their diversity in terms of demographic characteristics as
well as hierarchical positions was highlighted. The interview guide used in the semi-structured
interviews was included to illustrate how the interviews were conducted. Finally, it was
described how the software package NVivo was used to analyse the data based on the
thematic and the cross-case analysis approaches. Lastly, a final comprehensive framework for

data analysis was included.
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Chapter Five: Discussion of results

In the following chapter, the results that have been generated from the collected data are
discussed. The discussion of results is structured such that firstly the projects with which
digital technologies have been introduced or digitization or even digitalization has taken
place, are described. The problems that are set to be tackled by introducing the technologies,
as well as the aims of the projects, are discussed. These aims are then linked to drivers for
digital transformation found in literature. Furthermore, the projects are described in
sufficient detail as to gain an understanding of their implications and impact on the
organization. Secondly, the barriers and success factors that were perceived by the interview
partners during the implementation of these projects and in the aftermath, once the
technologies became operational, are being summarized in a structured way. The barriers
and success factors are linked to those that have been mentioned in the literature. As such,
while the main purpose of this chapter is to line out and display the results, in some sections
a brief discussion on literature is included, so as to provide the reader with a concise overview
on additional topics that occurred during the analysis of the results. The main discussion on
the contribution of this study to literature is however included at a later point. Other themes
that emerged over the course of the data analysis are also mentioned and analysed. For new
themes that emerged or observations that are contrary or different to the ones found in
literature, insights are formulated. These insights may then serve as a concise starting point

for future researchers.
Quotes that were given by interview partners are included to support the analysis. However
no identifying details on the interview partners can be given, due to a strict agreement with

the company and the interview partners to protect their anonymity.

In the table below, the projects for which results were collected are listed and very briefly

described.
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Table 5. Overview of Analyzed Projects

Year started Broad topic Brief description

2000 SAP-like system Sample processing tool including detailed
informational aspects

2011 Logistics and transport Sample tracking tool focusing on throughput

tracking system of samples |time and logistics

2017 Automated microscope Automatization of microscopy procedures

2019 ANDON boards Performance transparency tool

2020 Al project Automatic analysis of samples based on Artificial
Intelligence

5.1 Project 1—ANDON Boards
5.1.1 Project description

In the following the project is described, so as to gain an overview of the technology and the
project setting. The project “ANDON boards” went live in 2019, following an implementation
phase of approximately 3 months. To give a brief re-cap of the context, the case study in this
study is centred on the quality assurance department of the company. In this department
samples of products are assessed for their quality in terms of their characteristics, based on
which it is decided whether the quality standards and norms are met or not. Therefore, the
tasks of the employees are tied to the samples, since each sample needs to go through a

quality assurance process in the laboratory.

The need for implementing the project “ANDON boards” arose for several reasons. One
reason is that product samples were lost over the course of the quality assurance process. An
interview partner described it as follows:

,S0 we had massive problems years ago that samples just disappeared.”

Furthermore, the analysis of samples was not completed within the duration that had been
initially allocated by management, leading to above-plan processing times for samples. Lastly,
the prioritization of samples was sometimes not clear to employees, which led to additional
time being used on clarifying and collecting information on how the samples and linked tasks

should be prioritized.
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Based on this problem description, a solution was developed and implemented. So-called
Andon-boards, which are a well-known tool from lean management, were introduced. On
these boards, status and disruptions in production, or in this specific case, the processing
status of samples is visualized in an easily comprehensible way in real-time (Mayr et al.,
2018). For example, the entire queue of samples and the capacity utilization for the entire
laboratory team is displayed, as well as the remaining allocated processing time for each
sample. Additionally, colour coding is used, for example red when a sample is overdue or
green when there is still sufficient time left for processing it. In that way, the current
performance is visible at one glance. Thus with this technology, employees “[...] are always
informed about the performance of the whole production line [...]” (Kandler et al., 2022, p.

2), or in this specific case, about the performance of the whole laboratory.

With this project, goals on several levels were aimed to be achieved: Firstly, the Andon boards
were seen as a tool to make information, specifically regarding performance and status, on
the quality assurance process more transparent to not only management, but to all
stakeholders involved. Both management as well as employees are then able to react based
on the information provided. Management can undertake short-term process adjustments,
while employees have an overview of the workload they are tasked to complete within their
shift and can pick samples to process them based on their prioritization. Secondly, a
secondary goal was to increase performance, in terms of a decreased processing time for
samples. It was however mentioned by lower management, that this was not the main aim of
the project, with transparency for stakeholders being the more important goal. Middle and
higher management however clearly saw it as an important aim. This contradiction will be
further discussed in the analysis of interviews. Thirdly, the goal was for traceability to be
improved. By tracking the processing of each sample, it is recorded which employee
undertook what processing step with which sample at what time. As such, an archive is
compiled, that can be drawn on, should for example a complaint by a customer be conveyed

to the company at a later point in time.

Another possibility of use for this technology might be to tie a part of compensation of the
individuals or the entire group shift to the data on productivity obtained through these

boards. However, so far this hasn’t been implemented, and there are no plans of doing so.
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5.1.2 Interview results
5.1.2.1 Evaluation of success

In the following, the project will be evaluated with regards to it being a success or a failure.
This project can be argued to be a successful project, in that the implemented technology has
been accepted and is being used by the employees, now being integrated in their day-to-day
workflow. Additionally, in terms of the perception of management of this project, it has also
been evaluated as a success, since productivity increased, and therefore processing times for
samples decreased. As described by an interview partner:

“[...] the thing | simply noticed is that the throughput time in the [...] department has greatly

improved”

As such, there are no differences between hierarchy levels in the perception of the success

of the project.

5.1.2.2 Drivers

In the following section, the aims for the project that were perceived by the interviewees
when it was initiated will be linked to drivers of digital transformation that were found in
literature. Drivers may therefore be perceived differently by different stakeholders. In case a
driver is not reflected in prior literature yet, it will also be considered as a driver that is
emergent from data. For this project, the aims that were perceived when deciding to
implement the technology can be linked to drivers for digital transformation found in prior
research. Digitalization in the context of this project can be categorized as organizational
development driven, since specifically, business-related goals of process improvement are
aimed to be achieved by it, as identified in literature by Tomici¢ Furjan et al. (2020). This is
reflected by the main goal of the quality assurance process to become faster and more

transparent to the stakeholders, while the quality is still being maintained.

Also, based on the analysis of interviews there is a lot of employee support for the project,

which can, according to Liere-Netheler et al. (2018), be categorized as an individual driver for

digital transformation, in addition to organizational or external drivers.
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Furthermore, to some extent, there is a digital mindset in the department, as stated by an
employee, who mentioned they are curious towards digitalization: “[...] we are open indeed,
we are saying, yes, we collect data, we look into it, we are curious what the results are”. This
statement is also supported by the notes taken by the researcher, that reflect the perceptions,
that most interview partners seemed open. Especially the team leaders were very curious
about digital solutions in general, and a few good ideas and solutions have been implemented
already.

This mindset can then act as a driver for further digital transformation projects and new
technologies getting implemented in this department in particular, and in the company as a
whole (Morakanyane et al., 2020). This mindset may also serve as a driver for the additional
further projects discussed in this research. In summary, no differences in perception were

found regarding the drivers of this project between different hierarchy levels.

If differences in perception were in fact found, another interesting follow-up question could
be whether a project turns out to be more successful, depending on who holds what
perception of a driver being present. Also, the prevalence of a certain perception could have
an impact on project success. For example, if most of the team holds a similar perception, or
there is a match in perception between employees and team leadership, it could be assumed
that a driver is strongly connected to project success or initiation, by fuelling motivation and

effort for the project to get initiated and completed.

5.1.2.3 Barriers to digital transformation

In the following, barriers to digital transformation that came up in relation to this project will
be identified and analysed. Barriers that have been mentioned by several interviewees are
the individual barriers, as also identified by Vogelsang et al. (2019) in their research. More
specifically, interviewees, particularly those at the operational level, have mentioned that
they feel a higher pressure to perform following the introduction of the new technology, for
example: “[...] the negative side | say is that simply, in my opinion, that creates pressure
somehow, a pressure to perform”. This can be interpreted as the interviewees experiencing
a pressure to perform. This pressure may be experienced due to the higher transparency both
of individual and collective output, due to the introduction of a new technology. Another
potential mechanism is that when new technologies are introduced, employees need to learn

157



how these technologies work and how to apply them correctly - often within a short period

of time. This adds additional perceived pressure for them to perform well.

This assumption is supported by the contributions of the employees who have mentioned
that, at first, they were fearful about the new technology and the consequences coming with
it, especially because personal data (on their performance) now becomes transparent. This
corresponds to what Vogelsang et al. (2019) have found in their study, namely that people
fear the loss of control about data that relates to them. They also fear the transparency
regarding their output, and the consequences of that, namely the possibility that it might lead
to a lower acceptance by co-workers and their supervisors, in case their performance doesn’t
live up to the expected standards. In this study, it has however been reported, that after
employees have become accustomed with the technology and with reassuring
communication by leadership, the fear subsided:

“[...] so you notice that there is fear at first, but then afterwards, when you see that it works,
that the people then go along with it“. This might have been helped by the fact that

compensation of employees is not tied to the data obtained through the Andon boards.

An additional interesting observation that, to the best of my knowledge, hasn’t been observed
in prior literature on barriers of digital transformation before, has been made with regards to
interpersonal relationships and organizational culture. Over the period of the introduction of
the technology and this study, the employees in the quality assurance laboratory had been
split into two separate shifts, due to the COVID-19 pandemic. The composition of members
of the two shifts remained fixed, and they were working at different times, one after the
other, e.g., Shift 1 would be working from 6am to 2pm, and Shift 2 from 2pm to 10pm.
Therefore, when the technology had been introduced, the performance of the shifts became
transparent, and comparable.

Several mechanisms were triggered by that: On the one hand, employees reported that they
were motivated by wanting to complete all their allocated tasks before the next shift arrived.
The interpretation can be that they were motivated by the fact that they wanted to be seen
as dutiful and performing well by their peers in the other shift. In addition, also they might
have wanted to signal their motivation and good performance to their supervisor. On the

other hand, employees also reported that they felt a little bit frustrated since they had the
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impression that the other shift has not performed up to the expectation, and rather had left
their tasks for the next shift to do:

»L...] when we see that something [referring to deterioration in KPIs] is rising again, then we
are generally a bit angry with the others, because we know that they haven't made much

progress”

Sometimes it might be the case, that there is actually a true performance difference between
shifts. Sometimes however also the reasons for the performance discrepancy might lie in a
faulty machine or other unexpected events occurring. The way in which the Andon boards are
designed however means that it is not always clear what the reasons for an unsatisfactory or
lower performance are. Creating transparency with regards to different reasons for

performance discrepancies might in this case help reduce frictions in the department.

Oftentimes however, the perception that the other shift didn’t perform due to reasons in
their own sphere of influence prevailed, which, employees reported, led to a deterioration in
organizational culture and interpersonal relationships in the department. While employees
from different shifts had reported to be friendly with each other before the introduction of
the new technology, there were reports that interactions and communication between shifts
visibly decreased, and the relationships became frostier, as illustrated by the following
statement:

,S0 | do not know how to say it, but we were really closed off from them and their work ethic

was not like ours [...]"”

While mechanisms regarding competitive behaviour and feeling of fairness due to increased
transparency have been analysed in psychology (Toma & Butera, 2009), economics (Kersten
et al.,, 2016) and management (Wang, 2022) before, it can be fruitful to study them
particularly in the context of digital transformation. It would be particularly interesting to
analyse whether it causes other barriers to digital transformation to occur or leads to a higher
resistance to change in employees, when introducing further technologies in the future.
Based on this observation, it can also be assessed, in theory, how linking compensation to

performance might alter the observed mechanisms.
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Therefore, the proposition can be formulated that when a new technology is implemented
that leads to an increased transparency of performance, this seems to lead to a deterioration
of the perceived quality of interpersonal relationships and a decrease in communication

among employees, as set out in Proposition 1.

Summing up, in the project “ANDON boards”, mainly individual barriers, related to fears
associated with the introduction of the new technology, have been observed. Differences in
perception were reported insofar, as operational employees gave individual barriers — such
as fear of loss of control of own data - before or immediately after the introduction of a digital
technology, more weight than higher level employees. When it comes to later stages of
technology adoption, individual barriers decreased in their importance to operational

employees.

5.1.2.4 Success factors

In the following section, the success factors that are counteracting barriers to digital
transformation in this project will be presented. Despite barriers to digital transformation
being present, the project was perceived as a success by both the employees and
management. To see why this is the case, the success factors which are present in this project

will now be identified.

Firstly, in general it was observed in the interviews, that the generally perceived attitude
towards new technologies and digitalization is positive, as the following statement, that was
given by an interviewee, highlights:

"Partly [there is] a little bit of sceptic, but predominantly | would say curiosity, [people] are

just excited, | think, to see how this develops and are curious for what the outcome will be.”

This is also mentioned as a success factor in the work by Cichosz et al. (2020) who state that
an organization’s leader needs to develop and communicate a digital vision in order for
employees to be inspired and to adopt a digital mindset. In this project, the digital vision
seems to have been adopted, not immediately but over time, however, as can be seen with

the following projects, this might not have been generally true.
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Secondly, drawing on the categorization of critical success factors by Holotiuk and Beimborn
(2017), two of these factors are present in this project. The information and data used in the
Andon boards comes from a central source, a fact that has been mentioned as a success factor
by Holotiuk and Beimborn (2017). By collecting that data, real-time and large-scale data
processing is possible, and performance on KPls becomes transparent on the levels of the
employees as well as management. Transparency in this context means that on the Andon
boards and screens of the laboratory the current performance of a shift in terms of number
of samples processed is shown to employees, and that additionally, management has also
availability of these measures, together with supplementary information. The perspective of
the employees is reflected in the following statement:

"I think just because people know what's the workload, what's coming up in my shift, and
then because people get a little bit of an idea or a sense of what's a lot of work, what's less

work, what else can | expect over the course of my shift [...]"

Additional actionable insights can be accessed and derived from the data, and it was
mentioned by management that short-term adjustments of the department operations and
workflow may be performed based on that:

“[...] if they have a strong order intake [...] they can mentally prepare [...] that the group
leader will probably check in with the employees on Thursday and ask who will come in for

maybe a few hours on Saturday.”

Furthermore, the project measurably increases efficiency in the interaction between
employees and technologies, in that the increased transparency over the daily workload and
prioritization of tasks that was enabled through the technology, has led to a lower processing
time of samples through employees. This link between human and digital channels has also
been found to be a success factor in the work of Holotiuk and Beimborn (2017) which they

categorize under “Operations” and “blending human and digital resources” (p. 1000).

Thirdly, when it comes to organizational structure, the laboratory department is structured
hierarchically with three operational levels, and five levels in the department in general, and
the internal governance structures being fairly top-down. Therefore, neither cross-functional

teams nor mutual decision-making, nor a particular failure culture, nor power equality, that
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are characterizing flat organizational structures, have been introduced. This means that
success factors relating to organizational structure, that have been mentioned in literature by
various authors (e.g., Duerr et al., 2018; Robertson, 2015)) can’t be observed in this

department.

Summing up, the major success factors that have been found in this project, are the support
by the organization’s leaders for the project, as well as the technology as such which enabled
a link between human and digital resources, that led to more efficiency in processes. This
improvement was clearly visible to both employees as well as management. This is specifically
reflected in the fact that the perception of success factors is similar for employees as for
management. For example, in the category of “Operations”, where the boards lead to
increased plannability and transparency over workload for employees as well as for
management. A difference lies in the fact that, naturally, each group ties these success factors

to the goals that are associated with their position.

To sum up, in this section a first project aimed at implementing new digital technologies was
presented. The implemented technology were so-called ANDON boards, on which group
performance metrics are made transparent. Firstly, the project was described, then it was
found that all interview partners consider this project as a success. Finally, the link was made
from the drivers, barriers and success factors found in the project to the drivers, barriers and
success factors found in prior literature. It was found that the project was primarily
organizational development driven, but that also employee support was present, which is an
individual driver for digital transformation. In terms of barriers, individual barriers were found
that were associated with the introduction of the new technology. However, this perception
was mainly shared by operational employees rather than the management. Lastly, the success
factors of support by top management and a link between the analogue and digital

components of the task, which led to more efficiency, were present.
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5.2 Project 2 — Automated Microscope
5.2.1 Project description

In the quality assurance laboratory, microscopes are used to determine whether samples
meet the applicable quality standards and norms or not. In 2017, a digitalization project in
the department was implemented that was concerned with introducing an automated

microscope.

The main aim of this project was to, on the one hand, optimize the process to be more
efficient, and on the other hand, to ensure replicability of results. To further specify the aim
behind the first reason, in the words of an employee, it did not necessarily mean that the
process of checking a sample, seen in an isolated fashion, is faster. But rather efficiency is
generated differently:

“[...] the microscope can of course work on weekends, it can work at night, it can run
continuously, from the examination time, if you now say, you are now, you are examining
something manually, it is in any case always faster or in the time in which the microscope
works, we actually have, the only thing that brings an advantage from the time, is that it can

run through. Otherwise, the speed is simply lower.”

The aim of replicability is formulated as follows by an interview partner: “Yes, the reason is,
that if the checking of samples is partially automated, [...] afterwards the results are 100%
replicable.” The technical reason for this is described as follows: “Now, if you automatically
scan a microscope frame by frame, I'm sure the grid will always be correct. If you do it
manually, there can be shifts afterwards and, for example, something can be overlooked on
the test surface or something can be evaluated twice.” This statement details exactly how
test results are replicable due to the use of the new technology of the automated microscope.

This can be considered as an improvement of the quality control process.

Prior to introducing this project, the main process was for employees to take a sample to a

microscope, clamp it and adjust the microscope to the area that is to be assessed. Then an

employee analyses this sample by looking at it through the microscope objective and is
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determining the quality assessment as well as providing a justification for the assessment.
This process needs to be performed for one sample at a time.

The new automated microscope consists of a microscope table, on which several dozens of
samples can be placed at the same time. The microscope then automatically adjusts to the
respective assessment area of each sample, scans all samples and takes a picture. This process
can take several hours, and after it has finished, the quality of samples is assessed by an
employee all at once, based on the pictures taken. Therefore, while the microscope is
scanning, the employees are free to do other tasks, and time for clamping and adjusting each

sample separately is saved.

5.2.2 Interview results
5.2.2.1 Evaluation of success

This project again can be argued to be a successful project, in that the implemented
technology has been accepted and is being integrated in the employee’s day-to-day workflow
and perceived to improve productivity. Interestingly, management has a double-edged view
on this project. While having generally a positive opinion about the project, it has been
mentioned in an earlier quote that the analysis of each sample is taking longer, based on the
whole processing time from sample arrival until the classification for quality has been done.
Still, there is an increase in productivity in the process, because while the microscope is
automatically processing, and taking pictures of samples, employees are freed up to do other
tasks, as they report: ,,So [it is] definitely a time saver and in the time the machine is running
| can also do [other] normal work.” Additionally, the microscope can run during non-
operational hours, such as the night or weekends, so that employees can analyse the pictures

directly upon their arrival at the office.

The difference in perception of success between different hierarchy levels in this case relates
to different goals for a task. The goal of management is to reduce throughput times, that are
then potentially measured as a KPI, while the goal of employees is to use their working time

as efficiently as possible, without too much consideration for overall throughput times.
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5.2.2.2 Drivers

The main aim of this project is a business-related goal of process improvement, in terms of
increased efficiency, therefore it can be classified as organizational development-driven as
defined by Tomici¢ Furjan et al. (2020). When considering the classification by Liere-Netheler
et al. (2018), the aims of the project can be linked with process and workplace improvement,
and potentially cost reduction, again pointing towards organizational drivers being at play.

There are no differences in perception reported.

5.2.2.3 Barriers

A barrier that has been identified in connection to this project is the digital mindset of
employees, that can be seen in line with the well-observed phenomenon of people’s
resistance to change (e.g., Cichosz et al., 2020). Specifically, it was reported that when the
project was introduced, scepticism was voiced on whether the targeted process really can be
improved based on the new technology. However, it was mentioned that over time the
benefits of the system, such as saved time and freeing up employees to do other tasks,
became more apparent:

»[...] [The opinion was] what we have, that's good anyway, and the other one [new
technology] sucks, we do not need that, but as it became operational people saw that there’s

already a lot of progress [in terms of their own productivity] too, then it got slowly better.”

What can be classified as another barrier in the context of this project is that there is a lack
of digital skills in the department, when it comes to keeping the new technology operational,
in other words, the maintenance of it: “It is generally the case that very few [employees] are

really well versed in our programs [...].”

The microscope has been installed by an external company, which also needs to be contacted
in case technical issues occur, since employees in the department do not possess the required
expertise and skills. On the one hand, it can be argued that such skills are not necessarily
required for performing the core tasks in the department. Rather employees should focus on
executing and improving their knowledge and expertise on the core tasks. On the contrary,

more involvement, knowledge and skills regarding the new technology could lead to a higher
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acceptance and adoption by employees. In other words, employees might feel a higher level
of “ownership” of the project and technology. This could also serve as a basis for innovation,
based on the occurrence of new ideas of employees that are directly working with the

microscope on a daily basis.

Again, the perception differed in that employees were initially focused on individual barriers,
in particular resistance to change, that however became less prominent the longer employees
were using the new technology and benefits became apparent. The barrier of missing digital

skills was perceived both by management and employees.

5.2.2.4 Success factors

This project was again very much backed by the management team of the department. The
success factor of support by management as mentioned by Verhoef et al. (2019) is therefore

present.

What has been an interesting observation in this project, is that younger employees seemed
to be more open and adaptive to the introduction of the new technology in this project. No

differences in perception between hierarchy levels regarding success factors were reported.

The finding that younger employees seemed to be more open and adaptive to the
introduction of new technology stands in contrast to the findings of Kunze et al. (2013) who
find a negative relationship between age and resistance to change in real-life work
environments, i.e., older employees state a slightly higher openness to change than younger
colleagues. However, it underlines the findings of Finkelstein et al. (1995), who find in
simulated work environments that older employees are associated with a higher level of
resistance to change, due to their lower potential for development, such as taking a longer
time to learning new skills, and their higher need for stability. Vaportzis et al. (2017) find on
the contrary, that older employees are eager to learn, however require instructions and
support regarding the functioning of the novel technology, as well as clarity in those. Further
in-depth research would however be required to analyse the roots of this disparity in the case

of this project and to ensure generalizability.
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To sum up, in the prior section, a project implementing the technology of an automated
microscope was analyzed - this microscope is able to scan samples autonomously and helped
to optimize the quality assurance process. Furthermore, it was discussed whether it was
considered a success by different stakeholders. It was stated that while the process as such
takes longer, overall, an increase in efficiency was observed in the project, which can be
considered a success. Then, drivers, barriers and success factors were discussed and
connected to existing literature. The main driver for this project was organizational
development, the main barriers identified were individual barriers, specifically resistance to
change, and missing digital skills. In terms of success factors, it was found that support by
management was present. Additionally, other observations were made on differences in

technology adoption and support between younger and older employees were highlighted.

5.3 Project 3 — Artificial Intelligence Project
5.3.1 Project description

In 2020 a project was initiated that was aimed at the introduction of proprietary Artificial
Intelligence (Al) software into a process in the laboratory. The use of the Al software builds
on the automated microscope that is being discussed as Project 2 in this study. As mentioned
in the project description of Project 2, the automated microscope takes pictures of several
dozens of samples automatically, that can then be analysed and assessed for their quality by
employees. The Al project was aimed at taking the automation a step further, in that the
analysis and assessment steps are automated as well. It was planned for the Al software to
analyse each picture the automated microscope had taken of the samples and assess and rate
the quality of each sample. Since such a technology or software that is tailored to the needs
of the quality assurance department apparently did not exist or is not freely available, it

needed to be developed proprietarily.

In general, proprietary technology can be a potential strategic asset (Amit & Schoemaker,
1993). This is since that on the one hand efficiency in processes can be increased, and on the
other hand the competitive advantage may be sustained over a longer period of time, since
it may be more difficult for competitors to imitate the technology. An additional beneficial

side-effect might be the increased competences and knowledge of the technology that is built
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up if the department is closely involved in the development and implementation process

(Hayes & Wheelwright, 1985).

5.3.2 Interview results
5.3.2.1 Evaluation of success

This project can be characterized as a failure, since the underlying technology wasn’t

implemented in the department, and the project was terminated:

“The whole thing failed.”

Even though the technology in general has been perceived as beneficial by management as
well as employees, several factors contributed to the failure of technology implementation,
that will be discussed in the following. This project specifically illustrates on the one hand
barriers that go in hand with implementing a proprietary, cutting-edge technology, and on
the other hand with implementing a technology top-down and in cooperation with an
external company. No differences in perception between hierarchy levels were evaluated

regarding the evaluation of success of this project.

5.3.2.2 Dirivers

The project was initiated top-down upon the initiative of an important stakeholder in the
parent company of the assessed company. Therefore, there was no “department-internal”
driver, urgent need or motivation that led to the initiation of this project. The Al software was
then developed mainly by an external scientific research institution, with only limited
involvement of employees and management of the company department. Rather it was
reported that the initiative came from the company’s headquarter, which then commissioned

the external institution.

One driver for this project is therefore process improvement and an increase in efficiency,

since the aim was for the processing time for each sample to be reduced, and for time

capacities of employees to be freed up for other tasks through the automation by software.
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This project can therefore be categorized as organizational development-driven, following the

classification of Tomici¢ Furjan et al. (2020).

A second driver that can be identified in the context of this project is the external driver of an
innovation push, that has been triggered by a new technology, in this case artificial
intelligence. This concept of a technology-driven digital transformation, that is linked to new
opportunities caused by digital technologies, is mentioned, among others, by Liere-Netheler

et al. (2018) and Hrustek et al. (2019).

But conclusions can not only be drawn from what drivers were present in this project, but
also from what drivers were not present. In the interviews on this project, it was not
mentioned that there was a pressing need for the process to be made more efficient or the
new technology to be implemented. While not being specific to digital transformation, the
lack of establishing a great enough sense of urgency was identified as a common error that
hinders change management efforts in general (Kotter, 1995). This notion was reflected in
the statement of an interviewee, who also mentioned the notion of the lack of involvement
of employees on lower levels: "I believe that for many projects, it's simply a matter of when
the time is right, and that time is usually when the pressure of suffering is high enough, for
example, and or improvements and or the benefits of a new technology are recognized by
those responsible at a lower level." To interpret this statement, the interviewee expressed
that in their opinion, the success of a project depends strongly on the timing of it. And the
timing of the project should be aligned with the “degree of suffering” that is subjectively
experienced by lower level responsible. This could be influenced by how long a process takes
or how many intermediate steps are required. When this degree of suffering is considered to

be too high for the lower level responsibles, then the timing would be right for the project.

In conclusion, it can be stated that two drivers of digital transformation are present in the
project, namely an organizational as well as an external driver. However, based on the
interview it can be assumed that these drivers didn’t develop their full strength, since they
seem to have been counteracted by a lacking sense of urgency related to this project. The

proposition may be formulated that a lacking sense of urgency seems to slow or even stop
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the initiation and progress of a digitalization project, despite organizational and external
drivers being present, as seen in Proposition 2.

No differences in perception between hierarchy levels were reported regarding drivers.

5.3.2.3 Barriers

One barrier can be connected to the fact that the technology itself is relatively recent and the
exact configuration had to be developed proprietarily for the company. Due to the additional
coordination and planning effort required and the exploratory nature, such a project might
be more challenging to successfully implement than a project that just applies well-developed
and well-proven off-the-shelf technology in a pre-defined way. This notion has been
confirmed by a study of Tatikonda and Rosenthal (2000). The impact of the project type, as
defined by technology novelty and project complexity on the project execution success was
assessed in their study. They particularly found, based on a questionnaire-based study, that
the more novel a technology that concerns a process, relative to the status quo in the
company, the higher is the risk of an unfavourable outcome of such a project, defined in their
case by a prolongation of time-to-market and higher costs (Tatikonda & Rosenthal, 2000). The

insights from this project therefore support their findings.

Another aspect that came with applying new technology was that it was not entirely clear
whether the technological solution can even be applied in the automation of the process,
since no example of a successful earlier application in a similar company was known of. This
led to uncertainty on whether the project as such would even be technologically feasible.
Possibly based on this lack of a strong belief in the technology and its feasibility in the specific
context, the project was abandoned after a first series of trials hadn’t brought the envisioned
results. Thus the existence of technical barrier, following Vogelsang et al. (2019), or

technological barrier, following Peillon and Dubruc (2019) was perceived by the interviewees.

Contrasting that view, it was mentioned in the interviews that for the technology to become
fully operational, further, more extensive trials might have been needed. Also, without in-
depth knowledge of the underlying technology it is not clear whether there truly was a

technological barrier, or rather a lack of belief in the technology and other individual barriers
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at play, that then led to the impression that a technological barrier existed. Based on these
perceptions, it can be stated that in the perception of stakeholders, for relatively new and
barely tested technologies, a technological barrier is more likely to arise than for off-the-shelf
and well-proven technologies, independent of the factual existence of such a barrier,
proposed in Proposition 3. Also, another proposition can be made that the relation between
the type of technology (novel/established) and the occurrence of a perceived barrier is
moderated by the degree of trust in the feasibility of a technology implementation, as set out

in Proposition 4.

Another barrier is related to the way the project was initiated and governed. As already
described, it was started and executed as a top-down initiative by an important stakeholder
of the company’s parent organization and in cooperation with an external research
institution. Management and employees of the department had therefore the perception
that the project was imposed on them and felt they had limited opportunities to contribute
and voice their own thoughts, ideas as well as concerns, which might have led to a potentially
lower motivation or proactive approach when participating in the project. This mechanism
corresponds to the work of Vogelsang et al. (2019) who also identified lack of employee

involvement as a barrier.

Furthermore, it was mentioned by employees who were directly involved in the project that
they had the impression that responsibilities, roles and tasks were not clearly defined, which
might have led to the progress of the project being slowed down as well as a decrease of
motivation: "Well, | think it was a bit due to the task, so to speak. Because there was simply

too little information behind it [...]"

Toytari et al. (2017) had made a similar observation in their study, namely the insight that a
misfit between requirements of the project and a company’s “home-grown” governance
structure leads to the emergence of a barrier. Based on the prior three mentioned barriers,
the proposition can be made that the barrier of a lack of employee involvement, as well as
lack of clear roles seem to be reinforcing technological barriers, in that the higher the level of
employee involvement and the clearer the task, the more easily a possible technological

barrier seems to be able to be overcome, as seen in Proposition 5.
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This is because often the technological feasibility may not be clear, and with the involvement
of employees, they might be enabled to carry the project through difficulties and create the
resilience and basic motivation that is required for a successful implementation. On the
contrary, if employee involvement is not given and the task not clear, a technological barrier

may arise or be reinforced.

Additionally, since this technology is relatively new, the necessary digital skills for developing
an Al software weren’t available in the company in-house. Therefore, there initially was a lack
of skills and skilled resources, which can be categorized as a barrier (e.g., Vogelsang et al.,
2019). This barrier was however overcome by the acquisition of skills from an external
research institution, which likely reduced its overall influence on the project success.

While in theory, the necessary digital skills were acquired from external sources, in practice
there were challenges in applying them in the context of the project. It was mentioned that
the communication between the IT side, represented by the external company, and the
operational side, represented by the quality assurance department, was challenging. This was
attributed to the limited understanding of the IT side for the technical needs and context:
"And that's where it failed on its own, | do not think at all in terms of communication, but in
terms of understanding between the technical area and the IT area."

Thus, on the side of the external company there seems to also have been a barrier of missing
skills, but this time relating to technical knowledge of the underlying process (Vogelsang et
al., 2019). Summing up, a lack of different skills in the different stakeholders might have

existed in the project.

But assuming that the required skills were, considering the entire project team, available,
other barriers could have hindered the success of the cross-functional collaboration between
the external firm, i.e., the IT side, and the quality assurance department. De Clercq et al.
(2011) explored moderator variables in the relationship between cross-functional
collaboration and product innovativeness. They concluded that the underlying relationship is
stronger, the higher the decision autonomy and shared responsibility, as well as the higher
the social interaction, trust and goal congruence between the teams. However, it is not clear

whether these moderators are also significant in the relationship between cross-functional
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collaboration and project success, even though, judging from personal observations, an
analogous application seems feasible and promising. Yet, there was no explicit mentioning of
these factors in the interviews, therefore exploring whether and how they played a role in
this project is a question to be tackled in a further study. Additional points on the cross-
functional collaboration will be mentioned in the following section on success factors. Based
on these insights it may be formulated that the probability of project success in a digitalization
project seems to be higher, with cross functional collaboration being present, more so the
higher the social interaction, trust and goal congruence between teams, proposed in

Proposition 6.

Another barrier that came up was a lack of technical resources as substantiated for example
by Jakob and Krcmar (2018). For the Al project to become fully functional, it would have
required substantial server capacity as well as storage space, which was reported not to have

been available to the required extent.

As for the barriers in this project, it was observed that in this case upper management did not
observe the barrier of a lack of employee involvement, while lower management and
operational employees that were involved in the project on a day-to-day basis, perceived it
as a prominent barrier. A similar observation was made with regards to the barrier of a lack

of clear roles.

5.3.2.4 Success factors

A success factors that was clearly present in this project was the strong support by top
management as mentioned by Verhoef et al. (2019), since it was initiated by an important
stakeholder in the parent company. But two questions present themselves when considering
these circumstances: firstly, it can be questioned whether the active, driving involvement,
and initiation of projects by top management really leads to a higher success rate in digital
transformation. In the interviews it has become apparent that if the project leadership is
being perceived as “far away” from the department and employees, as well as the project
being initiated top-down, there might be a lower motivation and engagement of department

management as well as employees. Therefore, it seems even though strong support by top
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management is especially important to get the necessary resources, in terms of ensuring
project success a stronger focus on establishing a leadership team that is perceived as more
“local”, as well as active involvement of employees might be required. In terms of formulating
a proposition, this means that for involvement of top management to take its effect as a
success factor, also the presence of the success factor of employee involvement seems to be
required, as set out in Proposition 7. This corresponds partly to a success factor that

Vogelsang et al. (2019) identified, namely the integration of employees in the change process.

Another success factor that was identified, is the knowledge of employees of the existence of
a digital vision, as defined by the top management of the company, implying that such a vision
had been developed and communicated. This was mentioned by Cichosz et al. (2020) as a
success factor, with a digital vision inspiring employees to promote a digital mindset and
culture. However, a lack of commitment to this vision, and inspiration by it, was mentioned
in the interviews. As such, it seems that a focus for management in the company could lie on

ensuring commitment to this vision and strengthening communication in this regard.

Another success factor that was present was the presence of a cross-functional team,
consisting of employees from the external IT company, from the internal IT department, as
well as the quality assurance department. Such teams in general are considered best-practice
in digital transformations and should reduce conflicts and possible confusion between the
functions (Duerr et al., 2018). However, it seems that there had been no facilitators involved
in the process. Due to the fact that concerns on the mutual understanding between functions
in the project team had been voiced by employees, coaching, mentoring or workshop sessions
might have helped to create a better and more fruitful collaboration environment. The
importance of this success factor was mentioned also in work by Westerman et al. (2011).
This can hint to the conclusion that for the success factor of cross-functional teams to fully
materialize, there seems to be a need for the additional success factor of an accompanying
facilitation and mentoring process, to be present, as seen in Proposition 8. Therefore, these
success factors may be positively reinforcing each other. To what extent in what form, and

under what conditions this is the case is a question that can be tackled by further research.
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Also, it may be insightful to consider which success factors weren’t present. Again, no
adaptations of the organizational structure were made in the department (Hrustek et al.,
2019), that may have made a rapid reorganization and reallocation of resources impossible
(Holotiuk & Beimborn, 2017).

No differences in perception between hierarchy levels were reported regarding success

factors.

To sum up, in this section an artificial intelligence project was introduced. The aim of this
project was to automate a process by using tools powered by artificial intelligence. It was
found that organizational as well as an external driver, of a newly developed technology, was
present. But it was also found that there was a lacking sense of urgency that counteracted
these drivers. This led to the project to not be considered as a success. Additionally, a focus
was also put on discussing the impact of how novel a technology is on the progress and
success of a project. It was found that a very new technology might be more difficult to
implement than an already established one, and could be a barrier, closely connected to being
a technological barrier. Further barriers were a lack of employee involvement, a lack of clear
roles, a lack of technical resources and a lack of skills and skilled resources. As for the success
factors, strong support by top management was present, as well as the knowledge of
employees about the digital vision of the company. Lastly, also the presence of a cross-
functional team was found. But it seems that these success factors were not strong enough

to counteract the barriers, leading to the perceived failure of the project.

5.4  Project 4 — Logistics and transport tracking system of samples
5.4.1 Project description

The project was introduced in 2011 and introduced a logistics and transport tracking system
of samples. This project has a similar function as the ANDON boards in terms of the targeted
aim and underlying problems and solution developed. As the ANDON boards, the project also
serves as a tool to track the processing status of samples. While with the ANDON boards the
processing status of samples are tracked within the laboratory, the logistics and transport
tacking system tracks the entire quality assurance process chain of a sample in the entire

company. It has also been described as a logistics and transport tracking system of samples.
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To understand the distinction, it will be roughly described in the following how the quality
assurance process is structured. At first, at the point of production, a sample gets taken that
is representative for the batch that was produced and possibly also further processed. Then,
to analyse this sample as a sample in the laboratory, further steps need to be undertaken to
turn the sample into a sample ready for analysis. These further steps are carried out across
different workshops in the entire company, that are now tracked with the logistics and
transport tracking system. Therefore, with the introduction of this tool, more transparency is
introduced into this process. The tool produces a detailed overview over the processing steps
at which a sample currently is located, of where the sample is projected to go and over the

time that passed since the quality assurance process was started.

Based on the interviews, it has not become clear however, how exactly monitoring is
conducted, and how decisions are taken based on the data that is generated using the
technology. As data is collected from the entire company, the process is not being steered by
the laboratory, but rather a department that supervises all workshops. Contrary to the
ANDON boards discussed in a prior project, information on the sample status is not made
available to the operative employees in the laboratory on screens. Rather, it seems to serve
as a reporting tool for management and work planning on the company-level. Since this part
of the organization is outside the scope of this research project, further investigations would

need to be undertaken, to get a more complete view of the details of this tool.

Concurring with the company-level use of the technology, it was initiated upon an initiative
of the board of directors of the company, rather than by the laboratory staff or management
itself. One aim underlying the project was a reduction of throughput times, another one the
tracking of samples, to avoid them getting lost. An external company has been commissioned

to implement the system and technology.

5.4.2 Interview results
5.4.2.1 Evaluation of success

This project in its ideal state should have been aimed at digitizing and tracking and

performance and process metrics entire quality assurance process, from the collection of the
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sample at the shop floor to the issuance of a quality rating at the laboratory. However, it was
mentioned in the interviews, that not the entire process was digitized, just parts of it. As such
it was rather seen as a “rudimentary digitalisation” than a complete one. But the parts that
are digitized are in use and the system is operational. As such it can be categorized as a
success.

No differences in the perception of success were recorded between different hierarchy levels.

5.4.2.2 Drivers

This project was introduced, like the ANDON boards, as a means to increase the performance
and efficiency in the quality assurance process. This is reflected in the goal of making the
quality assurance process across the whole company more efficient and streamlined, but
without impacting the quality of analysis. As such, the project is again driven by
considerations of organizational development and process/workplace improvement (Tomici¢

Furjan et al., 2020).

An individual driver, as defined by Liere-Netheler et al. (2018) for the project can also be
identified, in that employees were reported to be accepting of this technology. But while
employees were supportive, the initiative for the project clearly came from top management
of the company.

No differences in the perception of drivers were recorded between different hierarchy levels.

5.4.2.3 Barriers

In this project a few barriers occurred already in the solution design phase before the actual
implementation of the technology. It was reported in the interviews that this system was
designed and implemented as a separate, new system. This was since that no common
solution or rather agreement between different workshops and departments could be found
on how to integrate it into an already existent process workflow system:

"The [anonymized] project, that also goes back to 2006, it was not possible to find an

agreement on how to integrate it better [...]"
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In the interviews this was partly attributed to a resistance to change as mentioned for
example by Cichosz et al. (2020), which made it difficult to find a comprehensive solution. It
was also mentioned that even though the departments were generally open to the project
and found it beneficial, it was difficult to convince the project partners to give their
unwavering commitment and full involvement, also in terms of resources: "[...] so that's a
matter of convincing project partners, etc., or whether you can convince them, so from the
project manager to the project partners and to the decision makers and that's a matter of
how you approach processes, or whether and how you dare to approach them [...]" To
interpret this statement, the interviewee expressed the difficulty of getting all stakeholders
on board of a project across departments. They highlighted the importance of strategically
approaching convincing the stakeholders and using a targeted approach and considering how

to involve them.

Therefore, to an extent the barrier of a lack of resources (Jakob & Krcmar, 2018) was present
in this project. Similar to the artificial intelligence project described earlier, the root cause for
this dynamic might also, in this project, lie in the mode of initiation and governance. Top-
management involvement presents a dilemma, since on the one hand, often top-level
support and hierarchical power is required to create alignment between stakeholders with
different goals. But on the other hand, it can dampen the motivation and commitment of the
stakeholders that are operationally involved, in that they draw back to a more passive,
reactive position. A balance needs to be found, through which lower-level involvement is
encouraged, but at the same time top management provides sufficient guidance to facilitate
an agreement. This is also reflected by the interplay of the success factors of strong top
management support and guidance (Verhoef et al., 2019), and the barrier of a lack of

employee involvement (Vogelsang et al., 2019).

This interplay was especially difficult in this project, since the tool was aimed at enhancing
transparency on measurable parameters. In this case, it was the throughput time of samples
that was made transparent for each processing step. An implication of this fact was that,
especially in the introductory phase of the project, the processing time at each step was not
reflected correctly for each department. For example, the transportation times from one

workshop or department to the next one, were attributed to departments instead of being
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booked as a department-independent category. This resulted partly in distorted and
misrepresented throughput times, appearing to point to a lower performance for some
workshops, even though that was in fact not the case. Naturally this was perceived as unfair
by the involved stakeholders and possibly led to a resistance to change. However, it seems
this problem has been solved over time with the implementation of this project. Nevertheless,
it shows the importance of creating a solid stream of high-quality, clean baseline data, based
on which further projects can be implemented. This notion is also underlined by Hazen et al.
(2014) who suggest that to produce high-quality data for further analyses, methods for
monitoring and controlling data quality need to be introduced to the data collection process.
The observations made for this project therefore highlight again the possible implications that
anincrease of transparency can lead to in an organization. It shows that a seemingly objective
criterion of measurement based on factual data, may on the one hand be considered unfair
due to the way of recording the data, leading possibly to a higher discontent. On the other
hand, it could also lead to “political” implications, with managers not appreciating the

III

increased transparency due to the possibility of it being used in “political” power play in the

organization (Flyverbom et al., 2015).

5.4.2.4 Success factors

In this project, as mentioned briefly earlier, the success factor of support by top management
(Verhoef et al., 2019) was present, since the project was both initiated as well as governed by

the board of directors.

Additionally, cross-functional teams had been established that consisted of members from
different departments and workshops, upper management and employees of the external
company which supported the implementation. This again was mentioned as a success factor
by Duerr et al. (2018). No differences in perception regarding success factors were

mentioned.

To sum up, in the last section a project aimed at the introduction of a logistics and transport
tracking system of samples was presented. It is similar to the ANDON boards, but collected

data is only provided to management rather than operational employees, and the focus lies
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more on the transportation and logistics processes of samples. The project can be considered
a success. The drivers of organizational development and employee support were found to
be present in this project. As for barriers, the barrier of a lack of resources was present, and
that of a resistance to change. In terms of success factors, support by top management was

given, and cross-functional teams had been established.

5.5 Project 5 — Laboratory-specific SAP-like system
5.5.1 Project description

This project is concerned with the development of a proprietary, laboratory-specific system
like the commonly used enterprise resource planning (ERP) software SAP. In the following it
will be abbreviated as “lab-SAP”. While in earlier software solutions, data concerning
processes and workflows was saved by each department separately, SAP centralized data
storage. This led to the benefit of having a central source of data, that in turn facilitated the
interaction between departments, with everyone having access to the same data (SAP, 2022).
Furthermore, costs for data storage decreased and errors were reduced that might have
occurred due to duplicate data (SAP, 2022). While in SAP different processes in the entire
company are included, for example order management or pay processes, in the lab-SAP, the
quality assurance process is reflected. Before the introduction of this digitalized system, a
paper file was attached to each sample that served as a tracking sheet and “went along” with
the sample for all processing steps. Each step or analysis that the sample went through

needed then to be noted down by hand on the tracking sheet.

To understand this project, the quality assurance process needs to be described further. The
process starts when a sample is being taken during the production process and ends when a
guality and feature assessment of the sample has been made. The samples are not only taken
from finished products, but rather throughout the entire production process. This is due to
the criticality of the areas in which the products are often used, that require a close-meshed
guality assurance system. As such, for one finished product, usually multiple samples are

taken and processed.

This project differs from the others in that the earliest phase of the project was already

implemented in 2000. Following that, the system was then continuously developed further,
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over time increasing the number of departments and workshops that are granted access and
whose processing steps are reflected in the system. Since each department has different
requirements and processes, the software needed to be adapted to them specifically.

Therefore, projects were conducted to create proprietary access for departments.

This project differs from the logistics and transport tracking system of samples in that all
information that is required for the quality assurance process is stored in the system. To give
an example, certain norms apply to different types of products. These norms are very detailed
and would be difficult to remember or require a large storage capacity if stored on paper,
especially since a large variety of products is manufactured. Being able to save them in a
centrally accessible, standardized system, poses therefore a great advantage. The logistics
and transport tracking system on the other hand is focused on performance data, meaning
the main aim for it is to create transparency over throughput times, the processing status and

location of samples. Such data is not included in the lab-SAP.

In short, all information that employees need to know for correctly processing and analyzing
product samples is included in this system. This can, in addition to the already mentioned
specifications of norms, include parameters for testing, such as which testing methods are to
be used and which testing steps need to be fulfilled to meet a pre-defined norm and what
aspects should be particularly paid attention to. It also includes pre-defined thresholds for
each norm, that give indicators on whether a certain product meets the required quality
criteria or not. Furthermore, after each testing step is performed, the test results are saved
in the lab-SAP. Saving the data in a central system enables the company to create a
comprehensive and detailed archive. Based on this it is possible to quickly retrieve data and

react to customer complaints on quality, that may in some cases, only occur years later.

Also, the project has contributed to a standardization of processes. Before the introduction
of the l[ab-SAP similar processes had been done differently, or similar test results saved
differently. When the system was introduced, standards necessarily had to be introduced, to
create comparability and alignment between departments. So, in addition to the digitization
of the process, an additional improvement was created by standardization. This can then in

turn result in greater efficiency in internal transactions, business-to-business transactions,
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and increased convenience for customers (Andal-Ancion et al., 2003). Also it was suggested
that standardization can paradoxically lead to increased agility, in that even though standard
core processes are aligned, companies can build local variations on top of the standard
platform (Westerman & Bonnet, 2015). This is exactly what the aim was for this project as
well. The alternative to such an approach would be to customize core ERP processes for each
unit separately, which has the disadvantage of creating long-term costs and risks, and

potentially messy data (Westerman & Bonnet, 2015).

The system does not only serve as an internal data-storage and process tracking tool, but
access can also be given to external customers, who require information on the test results

for their own quality assurance processes.

5.5.2 Interview results
5.5.2.1 Evaluation of success

This project, in general, can be categorized as a success, since the lab-SAP has been
implemented, and is being used as the standard tool for the quality-assurance process. Both
employees as well as management are generally considering it a good tool that is, by now,
well accepted by employees. It was reported that by introducing the lab-SAP, efficiency in the
quality assurance process was improved: ,[..] [The employees realized] that they only have
to enter 10% of the data instead of a third of the working time, and they can simply check the
rest, and they really... that was a tremendous relief and was accepted immediately, because
they realized that it really makes their work easier and they get a lot more samples through,

so that was an extreme relief.”

No differences in the perception of success were recorded between stakeholders from

different hierarchy levels.

To analyze this project, it can be categorized along the distinction following Verhoef et al.
(2019). This project clearly digitizes processes, in that analogue information is put into a digital
format. Earlier, all information was stored on paper and written down by hand, now the

information is stored centrally in a digital database. Digitalization occurs as well, since
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business processes are altered, in that customers were granted access to the digitized quality
assurance data. Furthermore, simply by standardization the processes as such have been
altered. However, the stage of a digital transformation, as defined by Verhoef et al. (2019)
hasn’t been reached, since, to the best of the author’s knowledge, no new company-wide

business-models were developed based on this technology.

Another categorization of the project is useful for the further analysis along barriers and
success factors. The lab-SAP project can be split into three separate levels for the purpose of
this analysis. The first one is the initial introduction of the technology and the software
system, which was initially implemented in the 2000s. This level is not the main focus of this
discussion but will be touched upon in passing. The second one is the constantly ongoing
general development of the lab-SAP, with the system being extended by additional
applications and interfaces. This level will be analyzed in more depth. The third one is focusing
specifically on an application interface that is developed in the laboratory which is analyzed
in this study. Also, this level will be analyzed in detail, since some of the interviewed

employees had been directly involved in it and could therefore provide insightful comments.

5.5.2.2 Dirivers

Initially the main driver for this project was the spread of the — at the time - fairly new
technology of high-performing computers and software, as well as the internet, that had been
gaining more and more reach and maturity. As such, this project initially was technology
driven, following the categorization by Hrustek et al. (2019). Following the classification by
Liere-Netheler et al. (2018) the project can also be categorized as being driven by an

innovation push, therefore by an external driver.

An additional driver is tied to the fact that customers are granted partial access to the testing
data. It can be argued that the quality assurance process is made more transparent and data
becomes more easily accessible for the customers, therefore more customer value is created.
Thus, the project can be categorized as customer driven, following the definition by Tomici¢
Furjan et al. (2020). Furthermore, it can be argued that with the spread of the new technology,

customers started to expect getting access to data from the entire quality assurance process
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to improve traceability. Therefore, the project is also driven by customer demands, which are

categorized as another external driver by Liere-Netheler et al. (2018).

Clearly there are also organizational drivers at play, when considering the fact that processes
are improved, in that they are made more efficient in terms of a reduced processing time,
caused by less time required for information gathering and transmission. Furthermore,
transparency is improved, which also can support management in taking better decisions.
Therefore, this project can be defined as organizational development driven, following Liere-
Netheler et al. (2018). Lastly, individual drivers as defined by Liere-Netheler et al. (2018) are

also present, since employee support for the project was reported.

Summing up, this project disposes of drivers in nearly all categories that were defined in the
reviewed literature, ranging from organizational development, technology, customer,
external to individual drivers. No differences along hierarchy levels were reported for the

perception of drivers.

5.5.2.3 Barriers

Starting with discussing the barriers that are associated with the first level of the initial
technology introduction, it was reported that in this project, initially people were resistant to
change, which was defined as a barrier by Cichosz et al. (2020). Like other projects it was
mentioned that on the level of the workforce, initially, older employees were less open to the
change and less accepting of the project: ,So all the staff was actually, just saw additional

workload.”

This however changed over time, as the benefits of the new system became increasingly clear.
It was mentioned that in the beginning, older employees struggled more, possibly leading to
an increased resistance to change, but it got better since these employees have now retired:
"[...] these were mainly older employees, [...] who probably also found it even more difficult,
who also resisted it and yes, and as | said, that's no longer the case today, back then it was a

big problem."
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Since the mentioned employees are no longer working in the focal company, their perspective
on the barriers can’t be considered directly. However, possibly their perception would have
been the existence of individual barriers, mainly resistance to change in the initial phases of

the project, while management might have been more open to the project as a whole.

When looking at the second level of the further system development and addition of
applications, resistance to change has also been encountered in this project. Not always are
changes welcomed by all the stakeholders, for different reasons that are elaborated in the

following.

Firstly, the lab-SAP has over the years grown into a highly complex system. This is partly since
that many departments that are participating in the quality assurance process started to
develop software solutions and user interfaces for their own purposes. While being tailored
to the individual departments’ needs, it was reported that oftentimes issues arise in the
interaction between systems, in that they can’t communicate correctly with each other, as an
interview partner stated: ,[...] the cooperation between the different systems that you have
now mentioned, | think it is not quite clean-cut.” To interpret this statement, the interviewee
expressed that in their perception, two different computer systems that they need to use in

their daily work are not well connected.

Stated differently, there are problems regarding the interfaces between systems. However,
the isolated solutions are appreciated by the individual departments since, from their
perspective, they fit their specific needs. Therefore, the propensity to switch to a system that
is more aligned and efficient from a company-wide perspective but caters less to their
individual needs, seems to be low. To make an assumption, the origin of the resistance to
change might lie in the trade-off between individual department-specific and general
company-wide preferences, as such the likelihood of the occurrence of the barrier resistance
to change seems to be higher, the more different department-specific and general company-

wide preferences are from each other, proposed in Proposition 9.

An example that illustrates this dynamic is the logistics and transport tracking system project

that was shown in the prior section, which is also described in detail in this study. This project
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was dealing with the introduction of a system that is based on the quality assurance process
and is aimed at monitoring performance and efficiency-related data. Initially it was planned
to include this monitoring feature in the lab-SAP, however no agreement on how to achieve
this could be found across departments. Contributing to this was exactly the reliance on
proprietarily developed software for each department. For each of these software systems,
an interface to the logistics and transport tracking system would have needed to be created.
This is why in the end a separate, parallel system was created that now tracks logistics and

performance-related data from the quality assurance process.

Furthermore, employees and management in the laboratory reported that they see the need
for a streamlining of interfaces of the lab-SAP and attached department-specific
developments. In some interviews it was mentioned that a completely new development of
the lab-SAP and relaunch could be, at this point, easier to implement and more effective than
simply streamlining existing systems and interfaces, as highlighted by this quote: "Then it
would be smarter to throw the whole thing out and redo it. That is what we are doing right
now. Because it has now become so complex, it's no longer manageable at all, [...]" To
interpret this statement, the interviewee expressed that it would be, in their view, beneficial
to develop a completely new lab-SAP system. The current system that is used has become too

complex to manage due to different “work-around” solutions.

This change would however require significant resources as well as commitment since a major
strategy change as well as a restructuring of the IT are necessary. As such there are high
implementation and running costs present, which represent a barrier according to Agrawal et
al. (2019). Therefore, with the barrier of the current infrastructure being present, that might
not be worth upgrading, a technical barrier, as defined by Vogelsang et al. (2019) is also
present. This relation can be formulated in a proposition in that the occurrence of the barrier
of existing current infrastructure, a technical barrier, seems to be highly correlated with the

barrier of high implementation costs of new technology, as set out in Proposition 10.

Even when the decision would be taken to commit to introducing a completely new system,
a further complication stems from the fact that no off-the-shelf software is readily available,

that caters exactly to the requirements of the quality assurance process. Therefore, the
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software would need to be a proprietary development, fitted to the specific needs of the
company and the process. Such a development generally could be done either in-house or in
collaboration with an external company. Since the development of software is not defined as
a core capability of the company, not enough highly qualified talent with these skills is
available in the company in-house: "You cannot usually buy the interfaces as standard
software, except for very large systemes, [...], you have to do it all manually and now we're not
a software company, we're a company that manufactures [anonymized] and that's why we're

not specialists in the field and these interfaces work accordingly modestly."

Therefore, the barrier of missing skills as defined by Vogelsang et al. (2019) seems to be
present in this project. These missing skills can be acquired externally, but similar to the
Artificial Intelligence Project the question remains on whether alignment can be created
between the skills provided by an external company and the technical needs of the
departments. In addition to the missing hard skills, attention should also be paid to potential

cultural barriers arising by the fact that the project is driven from the outside.

A completely new system could also lead to a higher data quality. It was reported that in the
current system baseline data is sometimes incomplete, and no match can be made between
different sorts of data, which can then lead to miscommunication, potentially leading to the
occurrence of barriers: "[...] this miscommunication is partly based on bad baseline data, so
this baseline data needs to be fundamentally cleaned up." For context, the new technology
that is implemented led to improvements in the data quality, but to achieve solid and reliable
baseline data, a more radical approach would be necessary, according to the interview
partners. It would need to be reconsidered what data should be tracked, and in what detail,
and how the analysis process of this data should be structured. Only then, a solid data

foundation that produces reliable baseline data can be built.

Management mentioned that the issue of bad baseline data was partly solved when a
department involved in the quality assurance process bluntly refused to work with
incomplete data: "[...] he said he does not handle erroneous information [...]"

Then the “gun” was at the management’s head to improve data quality, since if this issue

hadn’t been tackled, the department wouldn’t have done the required tasks, and this would
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have led to delays in the entire quality assurance process. This then led to a noticeable
improvement of data quality. As such, a seemingly bold action like this may be considered as
a success factor in certain circumstances, since it helps to establish “urgency” that may then

lead to successful change.

To understand what difficulties and barriers arise in such a project, a look can be taken at the
third level of analysis defined earlier, namely the development of an application interface
specifically for the laboratory. The background of this project is that to enter data into the
lab-SAP system, a department-specific application interface had to be created. The initial
solution was a home-made application that was programmed by an employee in the
department. When issues or questions regarding the program arise, contacting the creator
for help is sometimes the fastest solution. To alleviate this reliance on a single employee, an
external company was commissioned to develop a new user interface where data can be
entered that is then fed into the lab-SAP system. However, it was reported by employees and
management that the quality of the software at the time of doing this research was still not
up to their standards, with many errors occurring:

"[...] and then we noticed pretty quickly that there was almost nothing working and that

surprised us a little bit."

Additionally, it was mentioned that the speed of programming and software development
seems to be fairly slow. It can be argued that even when taking into account the entire market,
including external firms, for IT solution development, there is a lack of skilled resources (Jakob
& Krcmar, 2018).

In terms of barriers on the second and third level of the overall project, no differences in

perception were reported between employees and management.

5.5.2.4 Success factors

A clear success factor present in this project, particularly at the third level of department-
specific interface development, is that employees are integrated in the change process

(Vogelsang et al., 2019). More specifically, employees are testing new developments and
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applications that are to be included in the lab-SAP. They are then asked to provide detailed
feedback, that is fed back into the development process:

"[...] we got the order, yes we are supposed to test the program [...]". To interpret this
statement, the interviewee expressed that they were instructed by their supervisor to

participate in testing the newly developed applications to support the development process.

The overall question related to employee involvement is however, to what extent they need
to be involved in order for a project to be successful. Testing data and applications is a fairly
intense and close involvement, while simply being introduced to a new technology in a
workshop may represent a weaker form. Also in this project, employees are involved at an
early stage of technology implementation, namely before or while the technology is
introduced, while in other projects, they may only be involved during or after the
implementation. It seems that the closer the involvement of employees in a digitalization
project, the higher the probability of a successful technology introduction and adoption, as
seen in Proposition 11. More specifically it seems that the more closely employees are
involved in the early stages of a digitalization project, the higher the probability of a successful

technology introduction and adoption, proposed in Proposition 12.

Another success factor that applies to this project, or rather all levels of analysis of this
project, is that teams consisting of experts from different departments were created for the
different project phases, such as conceptualization and implementation. These cross-
functional teams were also required to reflect the full complexity of the underlying processes

in the system. Cross-functional teams are a success factor according to Kane et al. (2018).

Drawing on Holotiuk and Beimborn (2017), the success factors of digitalization of customer
interaction is also present on all project levels of analysis, since customers are granted access
to the quality assurance data they need for their own internal quality assurance processes:
"[...] because there we can then store our data as the customer requires us to do, that we can
reproduce a test that we did five years ago, that we can prove again how we did it and that
we can reproduce the result again [...]". This statement by an interviewee highlights that

through the new technology, the quality assurance process is perceived to be improved. This
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improvement creates additional customer value, since the documentation of the steps in the

guality assurance process is more precise and can be accessed faster.

The presence of this success factor may represent a strong incentive for the implementation
of the technology due to the external relevance and feeling of having to “keep face” to their

customers.

Additionally, the aim in this project is to use information and data from a central source, and
a digitally automated and data-driven process was implemented, which are again defined as
success factors by Holotiuk and Beimborn (2017). Also, by the introduction of customer
access, customer interaction was digitalized, another success factor, according to Holotiuk

and Beimborn (2017).

The success factor of employee involvement was prominently reported by employees, while
from management, more focus was put when mentioning the external-facing success factors

relating to customer interaction. As such there was a difference in perceptions observed.

To sum up, the last project analyzed in this study was implementing the digital technology of
a laboratory-specific SAP-like system. In this lab-SAP, the quality assurance process is
reflected in a digital form, replacing the earlier paper file that was attached to each sample.
This project was considered a success by all interview partners. The drivers that were
identified are as follows: initially the project was technology driven by an innovation push,
additionally, it was also customer driven, and lastly it was also organizational development
driven. The barriers present were initially employee resistance to change, missing skills and
lack of skilled resources. Identified success factors were employee involvement, the presence
of cross-functional teams, the digitalization of customer interaction, data from a central

source, and the implementation of a digitally automated and data-driven process.
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5.6 General results

In the following, all drivers, barriers and success factors that have been considered as relevant
by interviewees and the researcher so far in the projects are listed and discussed, and a
concise summary that speaks to their importance across all projects, and links them to prior
literature, formulated. The methodology of a cross-case synthesis is employed (Yin, 2018).
This gives the opportunity to draw more general insights on the occurrence and workings of
drivers, barriers and success factors, that are more independent from the specific digital

technologies and projects.

Firstly, an overview is given on drivers, and their relevance for the implementation and the
fuelling of projects in the context of a digital transformation. The barriers are described, in
terms of insights across projects, and a link to literature is made. Then, further, additional
insights that are not reflected in the literature yet are presented, and it is assessed whether
and to what extent there are interactions between different barriers occurring. Lastly, success
factors that speak to the discussed barrier and are mentioned during the interviews are
presented along with an assessment of the actual relevance of these success factors. A critical
evaluation is made so that the link between barriers and fitting success factors can be

established.

5.6.1 Drivers

In the following section, drivers are presented along the two dimensions in which they are
considered to operate: the initiation of a digitalization project, as well as the

implementation of such a project.

All of the assessed projects are organizational development driven. As stated in a defined
model, drivers are understood to have two possible ways of influencing the success or
failure of projects of digital transformation. Firstly, the drivers contribute to the initiation of

projects, and secondly, they fuel the technology implementation and acceptance.

Focusing on the project initiation it was perceived that organizational development drivers

contribute most strongly to a project being launched. With the projects, process-related
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goals are aimed to be achieved, such as increasing efficiency, measured for example as
decreased throughput times. Following the definitions for digitization, digitalization, and
digital transformation, as lined out in an earlier section, the assessed projects can be
categorized in the areas of digitization and digitalization, in the broader context of digital

transformation.

Both projects that are aimed at making analogue processes digital, as well as projects that are
aimed at improving the customer experience and generating additional customer value are
discussed in the overall context of digital transformation. The majority of projects is the
former type, thus being in the category of digitization. Projects 1 (ANDON-boards), 2
(Automated Microscope), 3 (Al), 4 (Logistics and transport tracking system) and 5 (Lab-specific
SAP) all are primarily geared at the digitization of analogue processes, as well as improving
process-efficiency. Only project 5 also contains elements of digitalization in that customer
experience should be improved, by granting customers access to information generated and
provided by a new digital system. All of these projects can be seen in the context of a digital
transformation that is being conducted in the company. This project is also the only included
one that is also customer-driven (Liere-Netheler et al., 2018). A generalization from this fact
to a general lack of importance of this driver can’t however be made. This is since the focus
of the assessed department is mainly internal and not client-facing, which decreases the

potential influence of customer-related drivers.

It can be argued that relatively new technologies were involved in all the projects. However,
to what extent they contributed strongly to the initiation of digital transformation projects
remains unclear. An argument can be made based on the relative novelty of these
technologies. For project 1 (Andon boards) ready-made solutions that are employed off-the-
shelf in other companies already existed. For projects 2 (Automated Microscope), 4 (Logistics
and transport tracking system) and 5 (Lab-specific SAP) the technology as such existed, but in
order to implement it in the company, further custom adjustments needed and still need to
be made. For project 3 (Al) the technology in general existed. However had only recently been
developed, so it was not clear whether and how this technology is capable of fulfilling the
requirements of the project and how it needs to be adapted to the company specifically. In

project 3, the technology seems to have carried a stronger impact as a driver than in the other
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projects. This conclusion can be drawn from the interviews that stated that the project was
initiated mainly due to upper management being passionate about the new technology. But
without the potential improvement of organizational efficiency that was projected to come
with it, the project likely would not have been implemented. This leads to the perception that
the driver of new technology needs another driver, such as one on the organizational level, in
order to contribute to the initiation or fuel an ongoing project. This can be captured in that
the drivers of new technology, as well as customer-based drivers, only seem to become
effective regarding the introduction of a project, when another driver, such as an

organizational driver, is present as well (Proposition 13).

Regarding the technology implementation and acceptance part, it was found that across all
projects that were categorized as successful, therefore all projects except project 3 (Al),
employee support for the projects developed over time, rather than being present initially,
before or at the initiation of these projects. This is the reason why, for the assessed projects,
employee support wasn’t reported to be present as a driver at the project initiation stage,
but rather at the implementation stage. The mechanism behind this is the following: for the
initiation of a successful project, it is argued in literature that bottom-up and top-down
elements need to be present (Bughin et al., 2015). These findings are also supported by this
study. Yet, the hierarchical level from which the bottom-up support is most important to
come from is that of lower and middle management which needs to actively drive the project,
rather than “normal” low-level employees, in the perception of the majority of the
interviewees. The importance of employee acceptance however rises, as the technology is
then implemented and integrated into the day-to-day usage, since then they are the actors
who need to drive and use the technology. While management may be able to give guidance
and incentives, employees will need to take the initiative, since constant monitoring and
controlling of whether the technology is even used, by management, will not be possible or
economically efficient. The topic relating to bottom-up and top-down elements will however

be discussed and argued in more detail in one of the further sections.

To sum up, the driver that was perceived to carry most importance across all projects in the
initiation phase was the driver of organizational development, aimed at achieving process-

related goals. The driver of employee support that can be categorized as an internal driver
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was not present during the initial phase of the technology introduction but rose in importance
during the technology implementation phase. External drivers, in the form of new technology
or customer-based drivers were also observed, however, they seemed to have gained their
strength and had a decisive impact only in association with other drivers, in particular on the

organizational level.

5.6.2 Missing skills barrier

A frequently mentioned barrier in the interviews was that of missing skills. Slightly more than
half of all interviewees mentioned that barrier, according to the analysis of interview
transcripts by the researcher. Mainly, on the side of the assessed company and department,
technology and IT skills were reported to be missing. While in some projects these skills were
acquired from external companies and the missing technical skills mitigated, in other projects,

the skills were difficult to find even in the broader external market.

Additionally, even if the skills were acquired externally, sometimes it was difficult to apply
them successfully to a project. This was since that there was limited understanding on either
side for the requirements of the other side. The external companies possessed the necessary
IT skills but lacked the required procedural and technical understanding, while for the

department it was the other way round.

Aspects related to the inclusion of external companies in the introduction of the technologies
are analyzed in more detail in the following. While for four out of the five introduced projects
there is information that an external company was involved, this involvement per se doesn’t
seem to constitute a barrier or a success factor. On the positive side, it was perceived that
these external companies provide technical and IT skills that are not readily available in the
company, therefore counteracting the barrier of missing skills. This might have contributed
to the success of the projects, since the success factor of training programs and recruiting to
build up digital capabilities (Cichosz et al., 2020) was not present, related to the projects. On
the negative side, it was observed that the knowledge about the underlying technical
processes and requirements in the company is oftentimes missing in external companies.

Therefore, the process knowledge still mainly lies with the focal company. In the “Al” project
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(Project 3) it was reported that this link was not given, and also in the “Laboratory-specific
SAP-like system” project this aspect poses difficulties. As such, it seems that a coordination
between these two different types of knowledge, process as well as technical knowledge,

needs to be established for a project to succeed.

How such a coordination may be structured, and what elements are of particular importance
will be discussed in the following paragraph. The success factors that were found for a
successful collaboration of cross-functional teams, on which there exists a vast literature, may
also apply in the context of digital transformation and the relation between external and
internal stakeholders and between process and technical skills analogously. For example
Majchrzak et al. (2012) conducted an exploratory study on approaches that were reported to
help cross-functional teams, collecting ideas such as “voicing fragments” where teams were
prompted to create a common landscape that includes individual statements but without
already discussing knowledge differences. Surely, when this literature is considered in future
research in more detail, more success factors that also apply analogously may likely be found

that then help to bridge the gaps between external and internal stakeholders.

Additional success factors that may have helped guide a successful project could have been
common workshops and guidance by a qualified facilitator. A specific solution or success
factor to address this gap may be to adjust the training curriculum of employees, so as to
include a basic training in relevant IT topics. This may then provide them with the necessary
foundational knowledge and understanding to coordinate effectively with the external
company in projects. Or going a step further, the employees are enabled to provide their own

ideas and qualified input, also regarding topics that require more specialized IT skills.

Based on the above input, a proposition may be formulated on this topic, that it seems that a
strong degree of coordination and understanding between the technical and the IT side leads

to a higher probability of success of a project, as seen in Proposition 20.

5.6.3 Technical barriers

The technical barriers that were observed are not so much rooted in the “security” aspect
following the categorization by Vogelsang et al. (2019). Rather they appear to occur when
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other technologies or existing infrastructure is needed for the introduction of a new
technology. For example, in the statements by interviewees on projects 3 (Al), 4 (Logistics and
transport tracking system) & 5 (Lab-SAP) it was mentioned that existing current infrastructure
can be defined insofar as a barrier, as introducing a new technology becomes more
cumbersome. This is since the new technology needs to be connected or interact with existing
technologies through programming interfaces. Often, no standardized solution exists to
establish such a connection, leading to the need for a custom-tailored solution to be designed
and implemented, that is more costly and involves a longer time to be developed. And since
relatively high costs coupled with a high risk are involved, the business representatives may
be more reluctant to introduce a novel technology and continue to rely on maintaining an
existing older solution (Pratt, 2021). Additionally, it may also be the case that existing systems
are well tested, working stable and are therefore reliable, being supported by the familiarity

of users with it (Pratt, 2021).

When the decision is made to update existing so-called legacy systems rather than completely
replace them with a new technology, a potential success factor that is targeting this barrier,
is the development of a process or strategy that details the replacement or updating of legacy
technologies. Bianchi et al. (2003) suggest an approach, that they call the iterative
reengineering of legacy systems. They propose a gradual, but quick update of legacy systems,
so as to maintain the familiarity of users with the system, and reach a result that is reported
to be satisfying for all involved stakeholders in their individual perception (Bianchi et al.,
2003). This approach may therefore also be useful for projects in the focal company, that are

including the updating of existing technologies.

5.6.4 Individual barriers

As for the individual barriers based on the categorization of Vogelsang et al. (2019), it was
observed that it is not so much the sub-category of fear of job loss that constitutes the barrier
when considering the perceptions across projects. Rather the sub-categories catering to
transparency of performance, as well as acceptance and the fear of loss of control of data
seem to be more pronounced. The mechanism behind this fact may be that the consequence
of a job loss might not be as tangible or easy to grasp for employees, as compared to for
example their performance being published on a board which is visible also to all their peers.
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This coincides with the perception recorded in the researcher’s notes that almost half of the
participants feel that there is a high pressure to perform present. Thus, increased
transparency may even lead, paradoxically, to a reduction in their performance, since they
engage in behaviour that aims to give them more privacy, but is costly in terms of efficiency,

as suggested by a study conducted by Bernstein (2012).

This barrier seems to however not be directly related to the success or failure of a project,
since it was reported in Projects 1 (Andon boards) and 4 (Logistics and transport tracking
system), which were categorized as a success. This points to a more pronounced view, namely
that the importance of this barrier depends particularly on the presence of success factors
that are counteracting it. For one of the mentioned projects, Project 1, in particular the
success factors of employee support may have been an important factor counteracting it. One
can hypothesize that the mechanism that leads to employee support, is that tangible benefits,
such as better plannability as well as increased efficiency for employees were present. This
notion is already supported by literature on Technology Acceptance Models (TAMs), such as
by Brown et al. (2002). What strikes as interesting is that in the case of the assessed projects,
even if employees were not directly involved in the project, which might constitute a barrier
according to Vogelsang et al. (2019), their support was obtained, leading to the impression
that a barrier of a lack of a direct employee involvement in a project may be counteracted by

clearly highlighting the perceived usefulness of a technology, proposed in Proposition 21.

While a digital vision has been formulated in the company, it was mentioned in interviews
that it only carries limited relevance in the departments and the day-to-day business.
Therefore, this success factor wasn’t assumed to be present. Another success factor may be
the underlying culture that may then turn into a success factor counteracting individual
barriers. In particular, it was reported that the department was perceived as open for digital
projects by management, possibly also due to their prior experience with implementing such
projects. This open culture may then help to alleviate the concerns of employees. In summary,
it seems that there is a close relation between individual barriers and the success factor of an

open and innovative organizational culture, as set out in Proposition 22.
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5.6.5 Organizational/cultural barriers

In this section, barriers that were subsumed under the category of organizational and cultural
barriers will be discussed. To remind the reader of the structure again, besides the aspects
that were captured by Vogelsang et al. (2019), such as keeping traditional roles/principles, no
clear vision/strategy, resistance to cultural change/mistake culture, risk aversion, lack of
financial resources and time, the following barriers are also part of this category:
organizational structure, such as a strong top-down hierarchy (Verhoef et al., 2021),
governance infrastructure and identity (Toytari et al., 2017) and lack of support of top

management (Agrawal et al., 2019).

In the following, the organizational and cultural barriers will be highlighted not based on each
individual topic or sub-barrier, but rather based on an overarching topic, namely that of the
interplay between a top-down and bottom-up initiation, governance and implementation of
a project. This topic is tied to two barriers which are closely connected: namely the barriers
of a lack of employee involvement, as defined by Vogelsang et al. (2019) and the barrier of an
organizational structure that is dominated by a strong top-down hierarchy (Verhoef et al.,
2019). The matching success factor that bears the potential to counteract these barriers is in
particular the inclusion of top-down and bottom-up elements in digital transformation, as
stated by Bughin et al. (2015) and Agrawal et al. (2019). In the following, the topic will be
analyzed on a level that is independent from particular projects, aiming for generalizable
insights that involve the interaction between barriers, as well as the interaction between
barriers and success factors. Drivers will be considered as well. The interplay of top-down and
bottom-up governance therefore somewhat transcends the limits of being purely a driver,
barrier, and success factor; rather it is relevant for all three categories. The aim is to provide
a more fine-grained and pronounced view on this topic to generate detailed actionable
insights, so as to extend perceptions on the presence or absence of a barrier, which was

discussed in a previous section.

In the interviews it was in particular touched upon whether a bottom-up or top-down driven
digital transformation is potentially more successful, which can then be connected to barriers
of digital transformation that relate to employee involvement. Bottom-up driven can be

defined two-fold as illustrated by Heyden et al. (2017), either meaning that change initiation,
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i.e., the ideas or starting points for a project stem from employees or lower management. Or
it can mean that change execution, i.e., the implementation of a technology or project is
steered or guided by them. Top-down would then, on the contrary, mean that upper

management initiates projects or guides their implementation.

The author is aware that this topic was already touched upon when looking at specific projects
at an earlier point in this study and when analyzing drivers, barriers and success factors to
digital transformation. However, this overview aims to paint a more condensed and

generalizable picture, that is abstracted from project-specific details.

Lower-level employees and lower management reported that they in general felt that a
bottom-up-driven digital transformation leads to better results. The main causes were
reported as operative employees having a better feeling or understanding for what the most
pressing issues are, therefore being able to prioritize them accordingly. Furthermore, due to
the higher know-how and accumulated expertise, they perceive to have a better basis for
decisions on whether projects are feasible or not. Therefore, in the perception of employees
and lower management, projects related to digital transformation seem to be more likely to
succeed when they are driven bottom-up, closely involving employees in the process, as seen

in Proposition 14.

Middle and higher management argued that a mixture between a top-down and bottom-up
approach is required to conduct successful digital transformations. This notion was pointedly
formulated by a manager as: "[...] if | wait until the dwarfs carry me, it won't work. But if | wait
until the good Lord gives me a system that works in an all-encompassing way, it will never

come either."

Also, a “digitalization blend” was argued to be advantageous based on the underlying
motivations of on the one hand ensuring top-down compliance and streamlining with the
overall company strategy and on the other hand fostering the competence and creative input
of employees by their bottom-up involvement:

"We are building on the fact that all employees, regardless of whether they are standing at a

machine in the [anonymized], in sample preparation, in sales, in accounting, in logistics,
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wherever, have the opportunity to develop digitization further, to take up topics, to question
things, to deal with them, but at the same time the company, the management can also, so
to speak, contribute ideas top down to combine digitization approaches with the corporate
strategy, synergies with the digitization initiatives, | like what a sister company of mine is
doing right now, I'll take it up, I'll bring it top down to my company and say, come on, let's get
to grips with it, that could also work well for us and | believe that this mixture can result in a
wonderful digitization melange, if you will, that can seamlessly combine both top down and

bottom up.”

In the perception of middle and upper management, projects related to digital transformation
seem to be more likely to succeed when they combine top-down guidance by top
management as well as ideas evolving from employees, bottom-up, proposed in Proposition

15.

The take-away at this point is that there is a consensus between employees and management
that a bottom-up involvement of employees in digital transformation is perceived to
contribute to the success of it. This perception is also reflected in literature, e.g. by Heyden
etal. (2017), who argue that in the more general context of change management, that change
initiated by middle-management leads to above-average levels of employee support, and
even more so if top-management leads the execution. Employee support had been defined
as a driver for digital transformation by Liere-Netheler et al. (2018). Vogelsang et al. (2019)
also defined integrating employees in the change process as a success factor, and the lack of

employee involvement as a barrier.

The extent to which a bottom-up approach is required, and how it should be interlinked with
a top-down approach was however seen differently by the interview partners. While
operative employees and lower management were in favor of a strong bottom-up approach,
middle and higher management saw the necessity of including a top-down approach in the
mix. Several guiding principles of how this mix between top-down and bottom-up could be
structured were mentioned by different representatives in the interviews, that will be

presented in the following.
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Firstly, it was stated that the general direction, in terms of basic rules and frameworks should
be defined top-down. That could be for example general decisions on infrastructure and
software. A control mechanism should be implemented to ensure that these general
directions are in fact followed:

"I'm convinced that the idea, approach has to come from the bottom, [...] but the rules of the
game are clearly top down."

This is also important for ensuring compliance with relevant company regulations and the
overall company strategy. However, smaller decisions and the implementation of projects
should be guided bottom-up. This mixture is already reflected in Proposition 15, which states
that in the perception of middle and upper management, projects related to digital
transformation seem to be more likely to succeed when they combine top-down guidance by
top management as well as ideas evolving from employees, bottom-up. While Proposition 15
states that combinations of the top-down and bottom-up approaches are beneficial, the

guote from the interviewee further details how this combination can be structured.

Secondly, it was found that a distinction should be made between smaller, department-
internal projects, and larger projects that may involve multiple departments. On the one
hand, smaller projects were perceived to work better with a bottom-up approach:

"We have already tested both variants, so it depends on the type of project. So, I'll break it
down into small and large projects. Small ones are, as you said, a small, isolated solution. I've

noticed that a small, isolated solution works much better for us if it comes from the bottom

up.

Bottom-up in this context was said to mean that it is team leaders who deliver ideas, rather
than low-level operative employees “on the ground”: "[...] [ideas coming] directly bottom up
from the employees, unfortunately, we have it rather rarely, but group leaders, plant
managers, department heads, find something, put something there, they run very well." To
interpret this statement, it refers to how operational employees are, in the perception of this
interviewee, less likely to proactively offer ideas for projects to implement new technologies.
The impression was that rather lower or mid-level employees who additionally have

managerial responsibility are more likely to provide ideas.
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For such smaller projects, it was mentioned that they do not work well top-down, coming
from a distant department or headquarters, since the further away — organizationally or
geographically — the initiating unit, the smaller the knowledge on a particular problem or
potential solution: "There it depends also very often on, the further one is away, does not
know exactly what the requirements are on site, what they have already looked at, that it is
so to speak, if one comes with the solution to a problem, does not know exactly the problem
and also does not know exactly for what the solution is suitable and then one just shoots a
shot there." In this statement an additional insight into why bottom-up guided projects lead
in some cases to better results than top-down guided projects is given. Specifically, the
perception is that sometimes an issue can be better understood, the closer the responsible
stakeholder is to it. This might be often the case for complex topics that are focused on one
department that require a detailed understanding of the issue. It might not be the case, when
multiple departments are involved - then a more top-down perspective may be required.

When the issue is better understood, then also the solutions can be better fitted to it.

On the other hand, larger projects are said to work better top-down, especially when projects
encompass various organizational units. The top-down approach ensures that department-
specific, isolated solutions are avoided:

"In large projects, what | have seen so far is that large bottom-up projects usually fail, these
are projects that, for example, go over two or three organizational units, which are then
difficult to roll out when you are in a process that is a support process, such as in the
laboratory. The developments that have started there are often only isolated solutions and
have made less progress or simply not progressed at all. | have the impression that it is better
for management to at least take an active look at some things and initiate something there.
That's better." This statement can be understood as detailing when a top-down approach in
initiating and implementing a project is better suited for a project to be a success, than a
bottom-up approach. In particular it seems to be the case, in the perception of the
interviewee, when projects are involving multiple organizational units and require
coordination across these units. If the coordination across units wouldn’t occur, there would

be a risk for isolated department-specific solutions to be developed.
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What can be taken from these quotes is that it seems that smaller projects, involving single
organizational units, seem to be more likely to succeed when they are initiated and driven
bottom-up (defined as lower/middle management), while large projects, involving multiple
organizational units seem to be more likely to succeed when they are initiated and driven top-

down, as set out in Proposition 16.

Thirdly, another guiding principle might be the extent to which a project requires technical
expertise, to decide whether it should be conducted top-down or bottom-up. It was
mentioned that “the devil often lies in the details”, and therefore a more technically complex
project should better be conducted bottom-up with close involvement of operative
employees who have an in-depth knowledge of the specific technicalities. Also, it was
highlighted that in general, managers should aim to understand the most important
technicalities to obtain a better assessment of the effort and costs that are associated with
the implementation of a project, and the effects and impact of it:

"It depends, so it always seems to me, it is also important that the person who gives an
instruction or says something, for example, that he also understands your work more or less,
that he does not say now, okay he is doing something in his, from his point of view it is a great
idea, but implementation-wise and work-wise something has become worse for you now, for

example [...]"

Therefore, projects requiring a high level of technical expertise seem to be more likely to
succeed when driven bottom-up and closely involving operational employees, as seen in

Proposition 17.

Lastly, yet another perspective was introduced, when it was mentioned that an overall
strategic goal should be defined top-down, that is aligned with a digital and overall company
strategy. The entire digital transformation process however should be conducted in an
iterative way, combining a bottom-up and top-down approach. It was mentioned that a
modern network-like structure would be in fact recommendable, that is aligned with a clear
operational vision:

"[...] it has to [be] in the sense of our company philosophy, do we want to be a high-tech

company, do we want to be a low-tech company, to support these goals with. And [...] then
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you'll come up with, yeah well, you need from the top and from the bottom and from
everybody, so this modern network-like structure to do that."

This statement reflects the idea of an interviewee, that the combination of a top-down and
bottom-up approach should be made in a dynamic rather than a static way. The two
approaches should be closely connected in the sense of a network that is flexible to the
demands of a project. Also the statement suggests that the company philosophy should
include a reference and commitment to striving for being a high technology company, rather
than a low technology company. Based on this philosophy, the goals for a digital
transformation, and in the context of it, the goals for the implementation of digital

technologies can be clearly understood and can be alighed more easily.

This vision could include for example guidelines on which modules should be developed, what
the know-how is that is required, and based on these pillars, a concept should be further
refined into a target concept. Based on this target concept, then a detailed implementation
strategy should be developed, to see whether the concept is in fact feasible from a technical
perspective, therefore creating a feedback loop. This notion of an iterative process that
combines top-down and bottom-up approaches was also formulated in prior literature by
Pflaum (2018). They argue that first of all a Business Strategy should be developed, which is
then to be broken down into specific business initiatives and populated with information
gained bottom-up. This idea again highlights the importance of a top-down and bottom-up

approach for digital transformation to be successful.

Summing up, the insight can be established that a combined bottom-up and top-down
approach is a driver, or even a success factor of a digital transformation. The question on how
exactly the interplay between bottom-up and top-down factors should be structured, remains
a point open for further assessment by future research. The overview given before can serve

as a starting point for such an endeavour.

Separate from the question of how a digital transformation including both a top-down and
bottom-up approach should be structured, the importance of a targeted incentive structure
to support employee involvement and a bottom-up approach was also highlighted by

interviewees. Employees and lower management are reported to be more motivated to
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challenge existing processes and bring up new ideas when they are given decision-making
power and know that they will be rewarded with an appropriate incentive. Such a system
already exists to an extent in the examined company:

"For example, we have in [anonymized: company name] a very elaborate system of
[anonymized: program name], of energy efficiency, where we rely on our employees to bring
many hundreds and thousands of ideas, which we do reward, [anonymized: program name]
and improve the company." This statement highlights how employees are involved in an idea
generation process in the area of energy efficiency. In the perception of the interviewee, an
incentive scheme supports this process. If more bottom-up involvement of operational
employees is wanted in a digital transformation, a similar process and incentive scheme may

also be applied to this area.

Therefore, it seems that a fitting incentive structure targeted at rewarding ideas and creativity
of employees might strengthen the positive impact of employee involvement in a digital

transformation, therefore serving as a moderating variable, proposed in Proposition 18.

5.6.6 Customer-related barriers

Customer-related barriers, as defined by Peillon and Dubruc (2019) didn’t seem to have
played a prominent role in the assessed projects. This may not be tied to their overall
relevance, but may be since, that the quality-assurance department is not primarily a client-
facing department. In a department that is more facing more towards the outside of the

company, these barriers might be more likely to occur.

5.6.7 General success factors

In this section, briefly, insights into general success factors, that were defined and that may
not be attributable to specific barriers are discussed and analyzed. Holotiuk and Beimborn
(2017) formulated success factors that contribute to the quality of a digital business strategy.
Based on the interviews, it was found that the targeted “use of information and data from a
central source” was an important aim that drives projects, especially being relevant for
projects 1 (Andon boards), 4 (Logistics and transport tracking system) and 5 (Lab-specific SAP

system). It may however be categorized rather as a driver, than a success factor in the context

205



of this study, based on the data obtained. The “seamlessly integrated on- and offline
channels” are then reflected in all of the projects, since the work is based on physical samples
that need to be processed, as such there is always an offline component involved. As an
example, consider project 2 (Automated microscope), where the integration of these
channels matters insofar, as the preparation of samples and manual setup would need to be
coordinated with the working times and availabilities of the automated microscope, to
establish a maximum efficient process. The “digitalization of customer action” may have
contributed especially to the success of project 5, where the implemented system also
included making certain information available for external customers. Summing up, the
general success factors of “seamlessly integrated on- and offline channels” as well as
“digitalization of customer action” seem to contribute to the success of digitalization projects,

as set out in Proposition 23.

Drawing then on the success factors for digital transformation that Morakanyane et al. (2020)
defined, these are focused mainly on the “meso” level, as well as the point in time when a
digital transformation is planned on a higher, conceptual level, rather than implemented or
executed. As such, no information was obtained in the interviews on whether and how for
example the success factors of “Define expected customer-facing impacts” was actually
fulfilled in the digital transformation that is analyzed in this study. Similarly, this holds true

for the other success factors that were defined by Morakanyane et al. (2020).

To sum up, in this section it was mentioned which so-called general success factors were
present, taking into account all projects. These success factors are defined as not being closely
tied to specific barriers. It was found that the success factors of “seamlessly integrated on-
and offline channels” were present, but no statement could be made on “meso” level success

factors.

5.6.8 Common themes

In this section, common themes that are underlying or spanning across multiple barriers are
lined out. What connects them is that they, while being abstracted from individual drivers,
barriers and success factors, still carry relevance for and impact them. For example, a
common theme may specify the characteristics and occurrence of particular barriers and
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success factors. Also, more abstract theoretical concepts might be denominated as common

themes, that can be linked to existing literature.

5.6.8.1 On which hierarchical level do the factors need to be present?

Across all projects and all barriers and success factors, it was perceived that oftentimes it is
not clear on what hierarchical level a barrier or success factor needs to be set and materialize

to decisively impact the success or failure of a digital transformation.

One example to illustrate this notion refers to the general change management mistake of a
missing sense of urgency, with Kotter (1995) generically mentioning that it refers to
“stakeholders” in a company. However, to specifically target this barrier, further assessments
need to be undertaken to find out on what hierarchical level establishing a sense of urgency
is most important. From the collected evidence, it seems that since the middle and lower
management is the main driving force behind the implementation of a project, establishing a
sense of urgency is most important there. While it is beneficial for employees to consider the
technology to be generally useful, to start using it as projected, it doesn’t seem to be crucial
for the success of a project that operational employees do see an initial need or urgency for
it. In the interviews, it was rather reported that employees only grew accustomed to and saw
the need for a technology over time, when getting acquainted with the technology.
Formulated as a proposition, this means that establishing a sense of urgency seems to be
positively related to the probability of success of a digital transformation project, even more
so when it is present on the levels of middle and lower management, as seen in Proposition

19.

Another barrier to which this common theme might apply is the barrier of resistance to
change. It was also reported to be relevant by close to half of all interviewees. Also, regarding
this barrier, the question that may be posed, and carries relevance for practice, is whether
taking the middle-management on board and ensuring that the barrier is counteracted on
this level, is more important or crucial for the overall project success than focusing on lower-

level employees.
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5.6.8.2 Goal conflict between individual (department-specific) and company-wide objectives

Another observation that can be made based on the interviews is that oftentimes there is a
strong goal conflict underlying the introduction of new technologies which is then leading to
the emergence of a barrier. In particular, this goal conflict plays out due to different levels of
the organization having different goals. In the case of the projects mentioned, for some of
them, there were different individual, department-specific and company-wide goals present
in them. These differences became especially salient in projects 4 (Logistics and transport
tracking system) and 5 (Lab-specific SAP-like system), that involved multiple departments.
There, the goals of the departments were for example to have a version of the program that
is customized for their particular needs, while the overall goal of the company was to create
a standardized and streamlined program across departments that facilitates interaction

between departments.

Due to this internal dynamic and goal conflicts, further barriers can arise, such as missing
resources. While providing department-internal resources, such as employee capacities or
financial means, for a project across departments may be in the interest of the entire
company, it may not cater exactly to the preferences of the specific department. Therefore,
individual departments may then be reluctant to draw on their own individual budgets to
contribute to the company-wide project. Rather they may be inclined on using the budget for
projects that are catering to their own needs. As such, the barrier of missing resources seems
to be more likely to arise, when there is a goal conflict present, rooted in different preferences

of specific departments and the overall company, proposed in Proposition 21.

Top-management involvement may serve as a crucial success factor for a corporate project
in such a situation since the desired bottom-up solution would be to create a department
specific solution. This solution may however not be conducive to the overall success of a
digital transformation initiative on the company level. By using the power and oversight that
comes with a position in higher management to govern such a project, this barrier can
potentially be counteracted. This observation is already reflected in a proposition formulated
earlier (Proposition 16), namely that projects, involving single organizational units, seem to

be more likely to succeed when they are initiated and driven bottom-up (defined as
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lower/middle management), while large projects, involving multiple organizational units

seem to be more likely to succeed when they are initiated and driven top-down.

5.6.8.3 Novelty of technology as a moderating variable

Across the analyzed projects it was further observed that technology that can be considered
novel, as mentioned by Tatikonda and Rosenthal (2000) can lead to barriers arising that may
be more difficult to counteract. In particular, this means that a measure of the novelty of a
technology, or also whether an off-the-shelf solution already exists may serve as a moderating
variable, moderating the relation between the introduction of a technology and the
occurrence of a barrier. This is already reflected in the formulated proposition that in the
perception of stakeholders, for relatively new and barely tested technologies, a technological
barrier is more likely to arise than for off-the-shelf and well-proven technologies,

independent of the factual existence of such a barrier, as set out in Proposition 3.

A mechanism that involves the novelty of a technology could look as follows: In general,
stakeholders in a company, in particular if they are at a lower level of hierarchy can be
considered as risk-averse and having a low tolerance for mistakes. Any mistake that is made
may have negative repercussions on the reputation or professional standing of the individual
responsible for the project. An established technology that can already show some use-cases
in similar companies may therefore help to alleviate the concerns and provide stakeholders
with confidence that the technology is applicable and functional. As such, they may be more
willing to undertake such a project, and take a risk, since it facilitates their task of needing to
convince other stakeholders of the viability of the technology. In this context, implementing
on the one hand the success factor of a so-called ambidextrous organization with two parts
developing with two speeds (Duerr et al., 2018), may be beneficial. On the other hand, the
success factor of establishing a culture of experimentation that is accepting of mistakes and
supportive for digital transformation (Kane et al., 2018, Cichosz et al., 2020) could also

counteract this tendency, even more so when a novel technology is involved.
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5.6.8.4 Pressure to perform

A topic that was also reported by employees in the context of the introduction of Project 1
(Andon boards) was that they perceived the pressure to perform to increase. This pressure to
perform can also result in perceived stress by employee, which then may decrease work
engagement. This relation was found in a study by Shinta Winasis et al. (2020) who however
focus on the general influencing factor of “the emergence of various uncertainties due to
technological change”. Specifying this relationship, one may focus on the precise impact of
an increase of transparency in performance on the perceived pressure to perform or even
stress levels. Even a mediator variable may be considered here, namely that of competitive

behavior that may increase, when there is more transparency on performance present.

For a more detailed discussion on this topic, one can also consider work by Fletcher et al.
(2008) who find that “the effect of competitive climate depended on trait competitiveness
and the level at which climate was assessed for four of the outcomes assessed: job
satisfaction, organizational commitment, job dedication, and supervisor-rated task
performance” (p. 899). All in all, they urge managers to be cautious when taking measures
that could induce a competitive climate. This can be related to the focal company insofar, as
it may not be recommendable to tie any form of compensation to the recorded data, since
this would further create a competitive climate. However, in any case the benefits and
disadvantages of creating incentives for competitive behavior would need to be carefully

balanced, so as to maintain a productive and satisfying organizational climate.

To sum up, in the prior section a few common themes that came up in the interviews were
presented and discussed. These common themes can be seen as underlying themes that
might however still influence or detail drivers, barriers and success factors in a digital
transformation project. The common themes identified were firstly, that it was unclear on
which hierarchical level a driver, barrier or success factor would need to be present for it to
have an impact. The impression was that middle and lower management play a significant
role. Secondly, it was discussed how a goal conflict between individual, department-specific
and company-wide objectives leads to difficulties in a project and can be counteracted. It was

found that top-management involvement can help in such projects to successfully implement
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them. Thirdly, it was mentioned that a very novel technology might be more challenging to
implement, due to risk aversion being present in a company. Implementing an ambidextrous
organization and a culture of experimentation could however help the introduction also of
these kinds of technologies. Lastly, it was discussed how a higher pressure to perform, that
might be a by-product of new technologies, can lead to a change in organizational climate. All
in all, these are factors and consequences that should also be considered during a digital

transformation by a manager.

5.7 Differences in perception

In this section the differences in perception between different hierarchical levels, of the
evaluation of a successful project, drivers, barriers, and success factors are highlighted, that
were found in the interview data. The topic of differences in perception can be analysed from
different angles. One option would be to compare what stakeholders mention which drivers,
barriers and success factors to be present and mainly relevant in a project. Another option
would be to go into even more detail and consider how different stakeholders are talking
about one common barrier, taking potentially into account factors such as the words used
and sentence structure, to gain insights into the way of thinking of the stakeholders. The
second option requires the additional recording of detailed data and might be considered in

a future study. This is why the first option was selected for the study.

In terms of judging whether a project or technology introduction was successful, employees
from different hierarchy levels seem to largely agree on whether it was a success or not. This
seems to be the case even though employees and managers are judging the success of a
project based on different KPIs or perspectives. While for management, KPIs related to overall
efficiency and productivity are for example relevant, for employees potentially the ease of
use and influence on their workdays hold more relevance. This difference in perception of
goals was reported in Project 2 (automated microscope), where management was
considering the reduction of throughput times as a success, while employees reported the
project as a success due to an improvement leading to a more efficient use of their working

time.
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Another factor that may be used to judge whether a project was a success or not is related to
the sentiments related to the adoption of the technology. This area could be fruitful for
further research, and also contribute to the existing literature on Technology Adoption

Models in a mandated context, such as to studies conducted by Yugiong (2008).

As for drivers, no significant difference in perception between employees on different
hierarchy levels was reported. This might however also be since, that the aims of projects
were mainly defined by management in the department, and as a consequence also visible
mainly to management. Therefore, employees also had a limited opportunity to perceive

drivers.

For barriers and success factors, a difference was observed insofar as employees more often
mentioned barriers that are closer to their own sphere of influence. For example, in Project 1
(Andon boards), operational employees rather reported individual barriers to be present,
while higher level employees didn’t report them. In Project 3 (Al) similarly, a lack of employee
involvement was reported to be present as a barrier, which in this case was shared by higher
level employees, since they were more closely involved in this project. For success factors the
perception seems to be similar for employees and for management, no discrepancies were
reported, other than the perceptions being tied more to goals associated to their position.
l.e., employees more often reported strong employee involvement as a success factor, as
compared to management which was reporting a more balanced perspective on employee

involvement to be beneficial.

Lastly, also differences in the perception of leadership and communication regarding digital
transformation were assessed. Leadership and communication are very broad topic areas,
which is why only specific observations relating to them are presented here. Regarding the
communication of digital transformation, it was observed that while a digital vision was
reported to exist by management, it was also reported by employees that the communication
or implementation of it is lacking, or they were not even aware of such a strategy. So, it may
be the case that management overestimates the extent to which this digital vision
disseminates through the organization without a significant effort, or a roll-out strategy. For

the perception of leadership, and in particular leadership style, it may be referred to the
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section on top-down and bottom-up governance. Based on this discussion, it seems that for
different types of projects, different methods of governance are required. With these
different methods of governance, also different perceptions of leadership styles may be
associated. Leadership styles could potentially be perceived as less involving or democratic
by employees in projects that were initiated and driven in a top-down fashion than in projects
that contain a larger bottom-up component. Also, perceptions in other areas related to
communication or leadership are possible to assess in the context of a digital transformation
or digitalization projects. This however may be done in a future study, that more closely

collects data on such aspects, including targeted questions.

To sum up, in this section it was discussed how the perception of success, drivers, barriers
and success factors differs between interviewees on different hierarchy levels of the
organization. In terms of the perception of success and the drivers of a project, there doesn’t
seem to be a difference between stakeholders. For barriers and success factors, a difference
was observed, in that stakeholders rather mentioned factors that were closer to their own
sphere of influence. And lastly, also a difference exists in the perception of communication
and leadership of a digital transformation. This highlights that there are differences in
perception regarding digital transformation that depend on a stakeholder’s position in a
company, that should be taken into account when interpreting past and potentially future

results.

5.8 Additional insights relating to the COVID-19 pandemic

In the following section, an additional topic that carries relevance for digital transformation
but is not attributable to specific barriers is covered. Namely that of the impact of the COVID-
19 pandemic on digital transformation. It can be seen as based on additional findings that
came up when analysing the data, following a data-driven approach. Compared to the
common themes section, this topic is even further withdrawn from individual drivers, barriers

and success factors, rather representing a topic that is loosely connected to the area of study.

Insights regarding external shocks, especially COVID-19 that were collected in this study, are

presented, and analyzed in the following. The insights can contribute to existing literature
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insofar, as they add insightful perspectives of a diverse set of employees and managers and
highlight potential mechanisms of how this external shock influenced digital transformation.

In particular, the role of drivers, barriers and success factors shall be analyzed.

The interviewees in the focal company are, in quantitative terms, split equally between saying
there had been an impact and there had been no impact of the COVID-19 pandemic on digital
transformation. What is remarkable in this context, is that this split in opinions corresponds
to hierarchy levels, with mid- to upper-level employees saying that they perceived an impact,

and lower-level employees saying they did not perceive an impact.

When asked to specify how measures related to the COVID-19 pandemic specifically affected
digital transformation, the following perceptions were reported. It was mentioned that in
general, communication in the department became more efficient when meetings were
conducted via online platforms: “[...] in terms of communication, I'd say things have become

a bit easier thanks to digitization, discussions, Webex meetings and everything else [...]”

The observed mechanism was that small talk was reduced in online meetings, with the core
subjects of meetings tackled more directly:

"Previously in a conversation where you have all the people meeting in the same room, often,
there's a bit of a chaos, a cacophony in the duty call, everyone's talking there and there's no
structure. With Webex or with Zoom or with the other tools that exist, there's no such thing
and it's very minor. And if anybody wants to say something, usually they can say it and then
it's up to the listener to hear that or not, but | find that pleasant, so the time slots are also
mostly kept, so it's not... you want to get to the point a lot more." This statement highlights
that in the perception of the interviewee, online meetings have been more efficient than in-
person meetings. It states that one is able to get to the point faster, since chaos is avoided,

because a better meeting structure can be implemented during an online meeting.

The trend to shift meetings online had been perceived to remain sustainable in this company.
Lastly, it was perceived by management that the COVID-19 pandemic “forced” digital
transformation and served as a booster. This led to an increase in digital know-how of

employees, which could potentially contribute as a success factor to further digital
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transformation projects. By simply not having an analogue alternative, digital technologies
that were priorly unthinkable to be implemented and met with scepticism, had to be
embraced, and therefore grew more attractive and adoption rose. An interview partner put
it in the following way: "What's changed is that we've found a broader participant base that's
using this, that's using this, so the participant base, the larger participant base that's using
this and more people participating with it, but qualitatively, that people are now more
proficient with these tools as well, that's somewhat improved, | can already say, yes, because

it's just required."

Tying it back to existing literature, therefore, evidence was also found in this study that digital
transformation was perceived to be accelerated by the COVID-19 pandemic. To sum up, an
external shock, such as the COVID-19 pandemic can directly serve as a driver or success factor
for digital transformation since it can enable a faster technology adoption. Indirectly it leads
to a more efficient communication, that might also be conducive to digital transformation.
Another interesting observation was that the impact of the external shock regarding digital
transformation is felt differently, based on the hierarchical level of an employee. There seems
to be a more immediate and stronger perception of the external shock on the higher levels
than the lower levels of hierarchy, therefore having potentially a stronger impact as a driver

and success factor again on these higher levels.

The specific aspects however remain to be studied in more detail by future research. Yet, it
can also be a barrier in that the resource base that is available is reduced, or priorities shift
from extending a firm’s resources and capabilities to maintaining a status quo to survive in

such a turbulent environment.

As an extending question to the existing literature, a potentially interesting avenue for further
research is whether the impact of the COVID-19 pandemic that “forced” the adoption of new
technologies, also can improve, and accelerate the voluntary adoption of other new digital
technologies in the future. The novel contribution to existing literature is the differentiation
based on the source of the “forced” adoption. The adoption is not forced through a company-

internal source, such as a guidance given by management, but rather through a company-
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external source, in this case, the pandemic, and subsequently, legal regulations, that are out

of control of company-stakeholders.

It can be further assessed whether, consequently, a sustained positive effect on digital
transformation can be observed. To answer this research question, an extended study period
after the peak of the COVID-19 pandemic would be required, which for this current study,

was not feasible.

In this section, additional insights relating the COVID-19 pandemic to digital transformation
were discussed. It was found that the interviewees were split equally between saying they
perceived an impact of the pandemic on digital transformation and not perceiving any impact.
Those who saw an impact, which were those on higher hierarchical levels, stated that through
the use of online meetings, communication became more efficient. Also, it was stated that
the pandemic could be a booster in the uptake of digital transformation, since it forced the
use of some digital technologies. This might make the future introduction of new technologies

easier.

Overall, to sum up, this chapter discussed and analyzed the insights that were gained from
the data collected in interviews. Firstly, five projects were selected for detailed analysis that
introduced new technologies, and from which interesting insights could be gained. Then, for
each of those projects, it was analyzed whether the project was considered a success, and
which drivers, barriers and success factors were found to be present in it. This analysis was
done by comparing the factors present in the projects, as stated by the interview partners, to
the factors identified in prior literature, using thematic analysis. Secondly, a general results
section was included, in which, based on a cross-case synthesis, factors that were found to be
relevant across cases, and their patterns were discussed and identified. In addition to drivers,
barriers and success factors also so-called common themes were identified, which then might
influence the factors. Thirdly, differences in perception between different stakeholders were
discussed, this was to support the constructivist approach of this study. Lastly, insights

relating digital transformation to the COVID-19 pandemic were presented.
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Chapter Six: Conclusion
6.1 Contributions to knowledge

In this chapter, a general summary of the study is given, starting out with a summary of the
main methodological choices. Then, the insights that were generated and contributions that
could be made both to theoretical literature as well as to managerial practice, are lined out
and connected to prior literature. A new holistic framework that was established based on
the results discussed in the prior chapter is introduced and described. This framework
summarizes and connects the insights that were collected, in a map that helps to understand
the factors influencing a project in digital transformation in more detail. As such, it is one of
the main contributions of this study. Following that section, limitations of research, directions
for future research, and implications for practice are mentioned. Lastly, the study journey,

from the perspective of the researcher, is critically reflected in the final section.

6.1.1 Summary of methodology

The research methodology in this study followed a qualitative approach, based on a relativist
ontology and a constructionist epistemology (Easterby-Smith et al., 2015). More specifically,
an embedded single case study, as defined by Yin (2018), was created, with the single case
referring to the focal company, and the embedded cases referring to digitalization projects
that were analysed. Data was collected in the form of 17 semi-structured interviews that were
conducted with employees on different levels of hierarchy and in different functional
positions in the company of interest. The generated data was then analysed using the
techniques of both thematic analysis, as set out by Braun and Clarke (2006), that relied on the
single case and cross-case synthesis, that relied on the embedded cases, as defined by Yin

(2018).

While the overall research topic relates to digital transformation, the projects that were
analysed more specifically related to digitalization as well as digitization, following the given
definitions. However, it was assumed that factors relevant at the project level may also have
an impact on the more abstract level of a digital transformation. This is why these words are

used interchangeably in this study.
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6.1.2 Summary of results

6.1.2.1 Observations and Propositions

In this section, the observations in the results section are collected as well as briefly
summarized — both factors with a direct, as well as those with an indirect influence are
included. The propositions formulated in the results section are containing both of those
possible types of influences, representing often important relations between variables, as

well as the baseline outcomes.

Due to the variety and facets of topics touched upon in the interviews, these propositions are
in a first step deliberately not fitted into a common framework but are rather grouped
according to a loose structure developed by the author. This grouping is a necessary basis for
the further analysis of propositions and the compilation of them in an overall framework. The
different aspects of the structure will be explained in the following and in a first step tied back
to the initial model or framework that was defined for structuring this study, that is

reproduced in the following.

In a second step, a graphical illustration was devised. This illustration is based on the
propositions formulated based on the results of this study, as well as supplementary
associations found in literature. This step carries the purpose of clearly highlighting both the
individual factors that this study found to be relevant for explaining digital transformation
outcomes, as well as showing possible relations between those factors in a comprehensive

way.
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Figure 1. Overview of the study.

The first proposition, states that when a new technology is implemented that leads to an
increased transparency of performance, this then seems to lead to a deterioration of the
perceived quality of interpersonal relationships and a decrease in communication among
employees. Therefore, it focuses on the consequences of a digital transformation, relating to
the Relation 2 in the initial analysis framework, in particular on “Changes in parts of the

organization” that are caused by digital transformation.

The second cluster of propositions is focused on the interactions and relationships between
factors that are driving or potentially slowing digital transformation projects, therefore
relating to Relation 1. The propositions highlight the importance of the drivers of a sense of
urgency and organizational development being present, also in addition to other drivers being
present.

More specifically, it seems that a lacking sense of urgency slows or even stops the initiation
and progress of a digitalization project, despite organizational and external drivers being
present. Furthermore, the results of the study point towards the fact that the drivers of new
technology, as well as customer-based drivers, only become effective regarding the
introduction of a project, when another driver, such as an organizational driver, is present as

well.

219



In the third cluster of propositions, the perception of different stakeholders is the main
subject of interest. These insights have their origin in the constructivist approach that was
pursued in this study. They underline differences in perceptions between employees/lower
management and middle/upper management regarding the importance of bottom-up vs.
top-down governance in driving the project, as well as the role of new technologies. It was
found that in the perception of stakeholders, for relatively new and barely tested
technologies, a technological barrier is more likely to arise than for off-the-shelf and well-
proven technologies, independent of the factual existence of such a barrier. Focusing on the
perception of employees and lower management, projects related to digital transformation
are more likely to succeed when they are driven bottom-up, closely involving employees in
the process. Contrasting that, according to the perception of middle and upper management,
projects related to digital transformation are more likely to succeed when they combine top-

down guidance by top management as well as ideas evolving from employees, bottom-up.

The next cluster is shedding light on how barriers arise, again speaking to Relation 1 in the
overall model. The insights highlight how the presence of different, possibly contradictory
goals on different levels of the organization lead to a higher risk of occurrence of the barriers
of resistance to change and missing resources. The likelihood of the occurrence of the barrier
resistance to change seems to be higher, the more different department-specific and general
company-wide preferences are from each other. The barrier of missing resources seems to
be more likely to arise, when there is a goal conflict present, rooted in different preferences

of specific departments and the overall company.

The following cluster is then focused on the interactions and relationships between barriers
to digital transformation, also highlighting the role of trust in the feasibility of a project. The
relation between the type of technology (novel/established) and the occurrence of a
perceived barrier seems to be moderated by the degree of trust in the feasibility of a
technology implementation. And the occurrence of the barrier of existing current
infrastructure, a technical barrier, seems to be highly correlated with the barrier of high

implementation costs of new technology.
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The next propositions focus on single success factors, and again may be tied to Relation 1 in
the overall model. The propositions particularly highlight the perceived importance of
employee involvement at all stages of the project. This often represents the perception of
employees, while management was expressing a more restricted view of when employee
engagement would actually be crucial for the success of a project. Generally, the barrier of a
lack of employee involvement, as well as lack of clear roles are considered to be reinforcing
technological barriers, in that the higher the level of employee involvement and the clearer
the task, the more easily a possible technological barrier can be overcome. Furthermore, the
closer the involvement of employees in a digitalization project and the more closely
employees are involved in particular in the early stages of a digitalization project, the higher

the probability of a successful technology introduction and adoption seems to be.

In this particular cluster of propositions, further success factors are pointed out. Also, linking
success factors to barriers on different levels, it is highlighted how success factors on an
organizational level may counteract barriers on an individual level. A strong degree of
coordination and understanding between the technical and the IT side seems to lead to a
higher probability of success of a project. In terms of counteracting relations between
different levels, individual barriers may be counteracted by the success factors of an open
and innovative organizational culture. And lastly, also the general success factors of
“seamlessly integrated on- and offline channels” as well as “digitalization of customer action”

seem to contribute the success of digitalization projects.

The next cluster of propositions includes potential moderating variables in the relationship
between the existence of success factors and project success. Trust and goal congruence
between cross-functional teams, as well as a targeted incentive structure is further found to
strengthen this relationship. Also establishing a sense of urgency, which is a driver, is linked
to the probability of success. The probability of project success in a digitalization project
seems to be higher, with cross functional collaboration being present, more so the higher the
social interaction, trust and goal congruence between teams. Also, employee involvement
seems to lead to a higher probability of success of a project in a digital transformation, more
so when a fitting incentive structure rewarding ideas and creativity is present. Lastly,

establishing a sense of urgency seems to be positively related to the probability of success of
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a digital transformation project, even more so when it is present on the levels of middle and

lower management.

The next cluster then focuses on the interaction and co-occurrence between predefined
success factors. It highlights the crucial importance of employee involvement and facilitation
in cross-functional teams for success factors to materialize. For an involvement of top
management to take its effect as a success factor, also the presence of the success factor of
employee involvement seems to be required. And for presence of cross-functional teams to
take its effect as a success factor, the presence of the success factor of facilitation and

mentoring seems to be required.

Lastly, insights may be formulated that speak to the topic of how project characteristics
determine how drivers, barriers and success factors are established in more detail. These
insights may not be tied directly to the predefined model, rather they can be seen as a
specification/concretization of aspects of it. Smaller projects, involving single organizational
units, seem to be more likely to succeed when they are initiated and driven bottom-up
(defined as lower/middle management), while large projects, involving multiple
organizational units are more likely to succeed when they are initiated and driven top-down.
Projects requiring a high level of technical expertise seem to be more likely to succeed when

driven bottom-up and closely involving operational employees.

6.1.2.2 Comprehensive summary — graphical illustration

A part of the results of this study can be summed up in a graphical illustration that is displayed
in the following, which is set up based on the framework that was initially defined for this
study, general insights gained, as well as the propositions formulated. Following the timeline
of a digital transformation project, the framework is firstly focused on factors, or “drivers”
and the relations between them, that help explaining under what conditions a digital
transformation project is initiated.

Given the qualitative nature of this study, the relations can be considered as broad
connections between variables, rather than “hard” statistical relationships. They illustrate

what indicative relations were observed during the course of this study, as well as in the

222



literature review. Also, moderating or influential factors are included — again these factors
shouldn’t be understood as statistical moderation effects. They should be considered as
factors that contribute to making it more likely that a particular driver, barrier or success
factor occurs, or that strengthen or weaken the impact of those factors on eventual project
success or project failure. The researcher is aware that these two mechanisms are not
necessarily identical, yet in the project scope it wasn’t possible to distinguish between them,
which is why the mentioned relations can be seen as a composite of the two mechanisms.

Also, they are used interchangeably to describe the relation.
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Figure 5. Summary of Study Results



6.1.2.2.1 Project initiation — Drivers

The drivers whose presence was found to be most important for the initiation of a digital
transformation project, based on the results of this study, are when a new technology is
implemented, or when there are reasons of organizational development that require a digital
transformation project. To support this qualitative assessment of the relative importance of
drivers with numerical results from the analysis in NVivo, interviewees mentioned
organizational development regarding all of the analysed five projects as an important driver.
Another factor that the interviewees mentioned as well for all projects, was the presence of
a digital mindset, again pointing towards its importance. Additionally, the presence of a sense
of urgency seems to contribute to the initiation of a project — and the absence of it slows or
even stops the initiation and progress of a digitalization project, despite organizational and
external drivers being present which is related to Proposition 2. Additionally, lack of urgency
is also a frequently mentioned barrier, underlining the importance of the presence of the
driver of establishing a sense of urgency to counteract it. Both the organizational
development driver and a sense of urgency seem to strengthen furthermore the impact of

the new technology driver on the initiation of a project, as proposed to Proposition 13.

Thus, in terms of relative importance of drivers for the initiation of a project, the driver of
organizational development is found to be most important. Additionally, establishing a sense
of urgency and the presence of a digital mindset were also found to be highly relevant as
drivers in the project initiation phase. At this point, a limitation needs to be mentioned on
this evaluation and the evaluations of the relative importance of factors that are included in
the following chapters: The actual impact of the factors on project initiation, failure or success
may be influenced by linkages between the factors, as well as additional moderating factors
being present. The evaluations of relative importance included here and in the following focus

on the main connections between the factors and outcomes of interest.

Based on the propositions formulated in this study based, one could go even further and
argue that it seems a project that is aimed at introducing a new technology or driven by a
customer need has a higher chance to be initiated once there are also goals related to

organizational development or a sense of urgency present as set out in Proposition 13.
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While the presence of a sense of urgency by itself seems to contribute to the initiation of a
project, its influence seems to be even stronger when this sense of urgency is present at the
levels of lower and middle management in a company, rather than at top management or the
level of operative employees.

Another relation that was observed, was that when a project is driven by the introduction of
a new technology, that leads to increased transparency of performance, this seems to lead to
a decrease in the perceived quality of relationships and communication among employees or
groups of employees, as presented in Proposition 1. As such the communication and quality
of relations among employees can be seen as yet another organizational outcome of a digital

transformation project.

6.1.2.2.2 Drivers during implementation

Focusing on the phase after a project had been initiated, it was also assessed what factors
drive the project even further, and what factors contributed to either the failure or success
of a project in the broad area of digital transformation. Firstly, drivers that seem to be relevant
for the post-initiation phase of leading a project to success are mentioned. Then, on the one
hand barriers were identified, as well as success factors that seem to have a direct influence
on project success or failure, and on the other hand, the relationships between them in their
own categories, across categories as well as between them and other identified factors.

Drivers that seem to carry relevance for a project being guided to a successful conclusion and
therefore a technology to be implemented and adopted, are both the driver of a sense of
urgency, as well as that of employee involvement, since the latter is needed for the
technology to be used in the day-to-day processing. The latter driver will also be mentioned
as a success factor later. The relative importance of a sense of urgency and employee
involvement as a driver during the implementation of a project is also supported by numerical
results from NVivo, with interviewees mentioning a sense of urgency and employee

involvement as a relevant driver in most of the analyzed projects.
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6.1.2.2.3 Barriers

As for the barriers it was found that the following barriers seem to directly contribute to the
failure of a project: The barrier of missing skills, in particular missing skills in the fields of
technology and IT seems to contribute to the failure of a project, this can either be since that
no skills are available within the company, but also that not enough resources are readily
available in the broader market. Underlining this barrier’s high relative importance, based on
numerical information from NVivo across cases and interviewees, and the author’s
handnotes, missing skills was mentioned most frequently as a barrier. The next barriers
mentioned and included are technical barriers — especially current infrastructure, also called
legacy systems. Individual barriers are yet another category of barriers that seem to
contribute to project failure, however, there doesn’t seem to be a strong direct contribution
of this barrier to project failure. Rather, it seems that its impact is dependent on the presence
of success factors mitigating it. Two barriers which again seem to have an impact are that of
a lack of employee involvement, as well as that of an organizational structure dominated by
a strong top-down hierarchy. Further mentioned barriers are missing resources, high
implementation costs, lack of clarity in terms of tasks definitions.

Now moving on to linkages involving barriers, and as such indirect influences on the failure or
success of projects. Regarding technical barriers, meaning that a project might fail since it is
not technically feasible, it was observed that this barrier seems to occur more often when the
project is concerned with the implementation of a novel technology, as presented in
Proposition 3. It was also already stated in this study that one would need to distinguish
between a barrier either factually being present or rather being present in the perception of
the relevant stakeholders. This distinction seems to be especially relevant when a novel
technology is introduced, since if there are no prior successful examples present or easily
accessible, this can shed doubts on the actual feasibility of a project, and lead to the
establishment of a perceived, yet not factually present barrier. This relation seems to then be
moderated by the trust that stakeholders have in the feasibility of the technology
implementation, in that a failure may be avoided if measures are taken or the project is
managed in a way to establish trust in its actual feasibility, proposed in Proposition 4. Another
interesting relation regarding technical barriers was observed, in that it seems that the

presence of the barriers of a lack of employee involvement and lack of clarity in terms of the
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definition of a task further fuel the establishment of a technical barrier, as well as potentially
strengthening its impact on leading to project failure. This means however also that the
absence of these barriers, in terms of employee involvement and a clear task definition being
present, seem to be able to mitigate the impact of a technical barrier on the project outcome,
which is aligned to Proposition 5.

Lastly, also a relation between the barrier of high implementation costs and technical barriers,
in terms of existing current infrastructure was observed as seen in Proposition 10, meaning
that when current infrastructure is present, this seems to lead to a higher resource
requirement in terms of implementation costs, since customized solutions as opposed to off-

the-shelf ones may be required.

Focusing on the barrier of high implementation costs, they seem to be fuelled by goal conflicts
between departments and the overall company, which is linked to Proposition 21. This shows
the strength of this moderating factor of goal conflicts, in that, as mentioned in the following,

they also seem to fuel the occurrence of individual barriers.

As for individual barriers, in particular regarding the specific barrier of resistance to change,
the observation was made, that it seems more likely to occur, the more different the
preferences of a department are with respect to the preferences of the company as a whole,
as seenin Proposition 9. Generally, analyzing resistance to change and its linkages carries high
relevance, since the barrier was mentioned by a high proportion of interviewees as being
present in a majority of the projects. These fundamental differences might lead to actors on
each of the two levels pursuing different goals and being guided by different incentives. As
for mitigating the effect of individual barriers, it was found in the study, that clearly
highlighting the benefits of a new technology seems to have such an effect, as set out in
Proposition 22. It was found that also an open and innovative culture seems to serve as such
a mitigating factor, proposed in Proposition 22. Closely connected to the barrier resistance to
change is also the barrier of a lack of employee involvement, this barrier seems to be
counteracted by the strategy of highlighting the perceived usefulness of a technology as
proposed in Proposition 21. Also, it was found that employee resistance to change seems to

be mitigated when middle and lower management is taken on board.
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Regarding the barrier of a lack of employee involvement, it seems that it oftentimes occurs
together with the barrier of an organizational structure that is dominated by a strong top-

down hierarchy.

If the barriers were to be ranked on their relative importance, missing skills can be considered
the most important one, since it occurs frequently and has a high impact on project failure or
success. Even though resistance to change was mentioned frequently as a barrier and thus
seems to be a likely candidate for the second rank, it doesn’t seem to carry as high of a
relevance for the success or failure of a project. Possibly, since multiple - relatively easily
available - remedies exist to counteract this barrier. Finally, the presence of a lack of urgency
can also be considered a highly relevant barrier based on how often it occurs and its impact,

underlined by the fact that it was brought up in relation to drivers and success factors.

6.1.2.2.4 Success Factors

In the prior paragraphs, it was discussed what factors can potentially contribute to a digital
transformation project failing — in the following paragraphs it will be discussed what factors
potentially contribute to a digital transformation project succeeding, and what the linkages
and relationships between them are.

It was found that the following success factors potentially directly contribute to the success
of a project: First of all, it seems that employee involvement can lead to project success, as
set out in Proposition 11. This was not only a success factor stated in literature, but also one
that was perceived as important by employees and lower management in the studied firm, as
seen in Proposition 14. Furthermore, a strong degree of coordination and understanding
between the technical and the IT side seem to lead to a higher probability of success of a
project, proposed in Proposition 20. Even though the impact of this success factor seems high,
the success factor was only reported to be present in less than half of all projects. Also, a
fitting incentive structure targeted at rewarding ideas and creativity of employees might
strengthen the positive impact of employee involvement in a digital transformation, therefore

serving as a moderating variable, as set out in Proposition 18.
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Another success factor that was reported to be present and seemed to have a positive effect
on project success, was that of an open culture, that was reported to be present in the focal
department. Also, the general success factors of “seamlessly integrated on- and offline
channels” as well as “digitalization of customer action” seem to contribute to the success of
digitalization projects, as seen in Proposition 23. Lastly, also the success factors of cross-
functional teams, top-management support or similarly top-down governance, as well as
clear highlighting of the usefulness of the implemented technology seem to have an influence
on project success. Especially top-management support was mentioned as a success factor

present in most of the projects.

But not only factors that can be uniquely attributed to success factors play a role in project
success, but also factors that serve as drivers in earlier stages. In particular, the driver of
establishing a sense of urgency seems to not only have an impact on project initiation but also

in the later stages, influencing project success, proposed in Proposition 19.

Focusing on the relative importance of success factors, a combination of two frequently
mentioned success factors, namely of the right mix between top-down support, also phrased
as top-management support, and bottom-up support, alternatively formulated as employee
involvement, seems of the highest importance for project success. Additionally, the presence
of a cross-functional team seems to carry a high importance for project success, even though

in this study, it didn’t come up frequently.

6.1.2.2.5 Linkages among Success Factors

As for linkages and relationships it seems that the impact of the set-up of cross-function teams
on project success is further strengthened by the presence of trust, goal congruence and a
high degree of social interaction within and between teams, as set out in Proposition 6.
Another linkage related to the success factor of cross-functional teams that observed in
literature, is that its impact on success seems to be even stronger when an accompanying

facilitation and mentoring process is present, as seen in Proposition 8.
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Regarding the success factor of the involvement of top management, it seems in the current
study that it has a stronger impact on project success if there is also the success factor of
employee involvement present, proposed in Proposition 7.

As for the success factor of employee involvement it seems that it carries even higher
relevance and is strengthened, if the involvement of employees occurs at the early stages of
a digitalization project, rather than only after technology implementation, as set out in
Proposition 12. There are further interactions that are linked to employee involvement that
are however concerned with the bottom-up and top-down governance of projects. In the
perception of middle and upper management however, a project that is steered by a mix of
top-down and bottom-up governance is more likely to succeed, which is the reason for the
interaction included in the illustration, as seen in Proposition 15. Furthermore, to further
specify this observed relation, it was found in the study, that smaller projects, involving single
organizational units, seem to be more likely to succeed when they are initiated and driven
bottom-up (defined as lower/middle management), while large projects, involving multiple
organizational units seem to be more likely to succeed when they are initiated and driven top-
down, proposed in Proposition 16. To add yet another flavor to the success factor of employee
involvement, it seems that projects requiring a high level of technical expertise are more likely
to succeed when driven bottom-up and closely involving operational employees, as set out in

Proposition 17.

6.1.2.2.6 Links between barriers and success factors

Also included in the illustration are linkages between barriers and success factors. These
linkages indicate what success factors might help mitigate barriers. For the barrier of missing
skills, especially in the field of technology and IT, it seems that it can be mitigated by the
success factors of coordination and understanding between the technical and organizational
side. Another connected success factor seems to be that of cross-functional teams. Regarding
technical barriers, it was found in literature, that the success factor of an iterative
reengineering of legacy systems, as proposed by (Bianchi et al., 2003) seems to mitigate and
help dampen this barrier — this success factor was however not observed in the current study.
Also, an open culture or a culture of experimentation can contribute to mitigating technical

barriers, in that a technology might be tried out in one are of the organization, and then rolled
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out to other areas. Individual barriers may be counteracted by various success factors, namely
that of employee support, and that of clearly highlighting the perceived usefulness of a
technology (Proposition 21), and also that of an open and innovative organizational culture,
as seen in Proposition 22. The barriers of lack of employee involvement, and that of an
organizational structure that is dominated by a strong top-down hierarchy, seem to be
counteracted by the success factors of employee involvement and inclusion of elements of

bottom-up governance in a project.

6.1.3 Summary of research questions
In this section, the research questions that were defined in the beginning of this study are
presented again. Based on the results and formulated insights in this study it will be

attempted to provide answers to them.

The following specific research questions were formulated based on the identified research

gaps, to guide this work:

e How does the perception of drivers of digital transformation vary, based on the
hierarchical level of employees in an organization?
e How does the perception of success factors and barriers of digital transformation vary,

based on the hierarchical level of employees in an organization?

Regarding the perception of drivers, barriers, and success factors of digital transformation, it
can be stated that it differed between hierarchical levels insofar, as interviewees rather
reported factors closer to their own goals and sphere of influence to be present. For example,
operational employees more than managers reported individual barriers or a lack of
employee involvement to be present. While this study laid a first basic foundation regarding
differences in perception, a further study, that is purely focused on the perceptive component
would be required to lead to more detailed conclusions and a more elaborate answer to these

research questions.
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e How does the perception of leadership and communication regarding digital

transformation vary, based on the hierarchical level of employees in an organization?

The perception of leadership and communication is a fairly broad topic that was touched upon
only peripherally in this study. Regarding the perception of leadership, depending on the type
of initiation and governance of the project (bottom-up vs. top-down), different styles of
leadership may be perceived as being present. A more bottom-up driven project might lead
to the perception of a leadership style being present that is more unifying and democratic.
Regarding the perception of communication, for example a difference between hierarchy
levels was present insofar, as a digital vision was reported to be present by management, that

however wasn’t known or considered to be implemented on lower hierarchical levels.

e How do changes in the organizational structure moderate the impact of barriers on

digital transformation?

In this study, the organizational structure of the department wasn’t changed. Furthermore,
no comparisons between differently structured departments were undertaken due to the
study being focused on one department. This means that no variation in types of
organizational was possible to be explored, rather only the impact of a single, hierarchical
structure, that existed in the focal department. Exploring the impact of a different
organizational structure on the impact of barriers to digital transformation might serve as the
basis for future research. It may be argued that especially the barriers of a lack of employee
involvement or resistance to change could successfully be counteracted by the introduction

of flatter organizational structures.

Based on the general purpose and the model underlying this research, a few more general

and broader research questions are also addressed, namely:

e What are drivers that are relevant for the successful initiation and progress of a

digitalization project in a company, and digital transformation overall?

233



Relating to the relevant drivers, it was found that especially the drivers of organizational
development as well as that of creating a sense of urgency carried high relevance for the
success of a digital transformation and the implementation of new technologies. On the one
hand, it is the driver of organizational development that was closely linked to the aims of most
projects, namely process and efficiency improvement. On the other hand, it was found that
external drivers, such as that of a new technology, require the drivers of organizational
development and creating a sense of urgency to be present to fully materialize. Additionally,
also individual drivers, such as employee support were present, however were rather
considered to be relevant for the implementation phase rather than the initiation phase of a

project.

e What are barriers and success factors that are relevant for the successful completion of

a digitalization project in a company, and digital transformation overall?

As for barriers, in many of the projects, missing skills in the focal department and company
were identified as a relevant barrier. This barrier was counteracted by the acquisition of
knowledge and skills through the services of external companies.

Also, individual barriers such as resistance to change were reported frequently as barriers
that were present. They were oftentimes reported to be counteracted by the simple factor of

time, that made stakeholders more accepting of novel technologies and change in general.

e How are barriers and success factors interlinked with each other?

In general, linkages between specific barriers and success factors were observed both for
factors on the same as well as on different levels. A linkage on the same level is for example
the barriers of missing skills or individual barriers being targeted by the introduction of
training programs for employees. A linkage on different levels relates for example to
organizational-level success factors counteracting individual-level barriers by an

organizational climate open for innovation and technology being created.
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e What are other influential themes or ideas that are underlying barriers and success

factors?

In the interviews, and data analysis, themes or ideas are reported that are connected to
barriers and success factors of digital transformation. They are related to broad topical areas
such as that of project governance, performance transparency and competition, goal-conflicts
as well as collaboration. It becomes clear that each of these areas is linked to a vast array of
related literature and presents a very different direction for research. A structured effort
would be required to link these themes to existing literature, tying it to the context of a digital
transformation, highlighting the possible particularities of a digital transformation in the

process.

6.1.4 Theoretical contributions

In this section, the theoretical contributions that can be made to existing fields of literature,
based on the results of this study are outlined. They can be made along the two relations that
were used to structure this study: On the one hand on factors that are influencing the success
or failure of a digital transformation, on the other hand, the varied impact that a digital
transformation has on different parts of the organization. In particular, what is missing in
existing literature, yet seems to be very relevant based on the findings of this study, is an
evaluation and assessment of importance and of linkages of factors. While the importance
refers to the importance of certain drivers, barriers or success factors, relative to other factors
in their categories, linkages refer both to linkages within categories e.g., between drivers, as
well as linkages across categories, e.g., between barriers and success factors, or between
barriers and other identified factors that are relevant. Additionally, outside this analytical
structure, contributions may be made regarding the general approach to the studied topic, to
topics related to common themes identified in the data and also the more general digital
transformation and management and strategy literature. Furthermore, the results of the
study were summed up in a graphical illustration that represents the process from initiating
a project to the end result of said project. So far, in existing literature, the focus was put
mainly on assessing each of the stages and factors separately, yet the graphical illustration

provides a connected overview of stages and factors, that allows researchers to better
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understand linkages and the time-dependent impacts of relevant factors. Lastly, also
contributions may be made towards formulating clearer definitions for the relevant terms of

digitization, digitalization, and digital transformation.

Contributions to the first relation of factors influencing the success/failure of a digital
transformation can be made on multiple levels: Firstly, on the very granular level of drivers,
barriers, and success factors to digital transformation. Secondly, contributions can be made
towards the more general level of digital business and digital transformation strategy
formulation. Thirdly, this study adds insights on identified common themes. Fourthly,
contributions may also be made on the level of theoretical streams in management literature

that are aimed at explaining the differences in profitability and survival of firms.

Starting with the most granular level, contributions can be made to the literature that
discusses drivers of digital transformation, as lined out by Liere-Netheler et al. (2018).
Focusing on what drivers were present, drivers in all three defined categories, namely
external, organizational development, and individual drivers, were observed. In the category
of external drivers, purely customer-driven projects as defined by Hrustek et al. (2019) were
not observed, which might be since that the department is rather internal-facing than client-
facing. Technology, as defined by Liere-Netheler et al. (2018) was however observed as a
driver. In the category of individual drivers, both employee support (Liere-Netheler et al.,
2018) as well as skillset and mindset of employees (Morakanyane et al., 2020) were observed.
And lastly, in the category of organizational development, process and workplace
improvement, management support and cost reduction were present as drivers of digital
transformation. The drivers of introduction of new products and services, as well as reaction
to disruptive competition weren’t present. This again might be since that the focal
department is not a client-facing one. All in all the categorization by Liere-Netheler et al.
(2018) seems to capture all of the drivers that were observed in the projects, pointing towards
the framework being collectively exhaustive and providing support for its suitability for future

analysis.
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Regarding the importance of drivers, it was stated in the literature review, that it is not clear
based on the existing literature which category of driver is most important for the initiation
and drive of a digital transformation. In the context of this study, it was however shown that
drivers that are organizational development drivers need to be present for a digital
transformation to succeed, despite drivers from other categories being present. The
contribution to literature is such that there is evidence for a differentiation in the importance
of drivers, that also considered linkages between them. And in particular, organizational
development related drivers seem to play a larger role in that regard, since their presence
seems to be a necessary condition for other drivers to actually lead to the initiation of a digital
transformation project. External and individual drivers seem to carry a lower relevance, based
on this argumentation. Also, a sense of urgency, as defined by Kotter (1995) can be seenin a
similar way to organizational development, as its presence was found to be required for other

drivers to materialize in their impact, as well as its absence was found to hinder them.

Secondly, also contributions can be made to literature focusing on barriers to digital
transformation, for example relating to the overview by Vogelsang et al. (2019). It may be
analysed firstly whether barriers that were mentioned in existing literature were also
reflected in data that was collected here. While not the occurrence of all barriers that were
mentioned in literature could be reported in this study, this doesn’t necessarily point towards
a decreased general importance of those that weren’t mentioned. It simply shows that,
depending on the context in which a study on digital transformation is performed, different
aspects become salient. The barrier of missing skills following Vogelsang et al. (2019) is
present in many projects, and also technical barriers, in particular relating to current
infrastructure were observed. Individual barriers were also reported to be present, as well as
organizational and cultural barriers. Customer-related barriers, as defined by Peillon and
Dubruc (2019) were not observed. Again, also here the reason might be that the department
is rather internal than external facing. Resistance to change, as per Cichosz et al. (2020) was
also reported to be present as a barrier to digital transformation. Based on this overview, it
seems that the defined categories of barriers that were found in literature cover most of the
barriers that were observed in the digital transformation projects. In addition to the barriers
specific to digital transformation, also general barriers to change as defined by Kotter (1995)

were assessed. From these barriers, lack of urgency was observed in the projects.
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Relating to the fact of which barriers were perceived to be the most relevant, something that
for example Vogelsang et al. (2019) and Kotter (1995) only discussed incompletely, no final
conclusion can be taken, however a perceived lack of urgency seems to have played a major
role in the failure of at least one of the projects, and existing current infrastructure at least
slowed down some other projects. Regarding linkages, individual barriers, such as resistance
to change only seem to have a strong impact, when other barriers or factors, such as goal
conflicts, a novel technology, technical barriers, or a lack of clarity are present — as such
individual barriers seem to be weaker barriers. Another important addition in the area of
barriers is the assessment of the impact of other factors that characterize the setting of a
project, such as potential goal conflicts, or the novelty of a technology being present. So far,
these factors, to the best of the researcher’s knowledge, haven’t been considered in existing

literature to specify and characterize the impact of barriers on project outcomes.

As the last aspect on a granular level, contributions may be made to the literature on success
factors. Success factors that were present include the establishment of cross-functional teams
as defined for example by Robertson (2015), the development of a digital vision as defined by
Cichosz et al. (2020), support from management, as well as the inclusion of top-down and
bottom-up elements in the project structure and governance (Bughin et al., 2015). Therefore,
a majority of the success factors that were found in prior literature weren’t observed in the
projects. Nevertheless, most projects turned out to be successful. A few reasons might be
leading to that: First of all, the focus of this study was on barriers, and operational employees.
Most of the success factors are actually located on the “meso” or company-wide level, which
wasn’t represented or analysed as detailed as the micro-level. Therefore, these success
factors might not have been observed due to missing data. Another reason might be that the
barriers were not strong enough to require a strong dedicated action to overcome them, but
rather the aspect of passing time could have led to barriers being overcome “on the go”. For
future research it might be interesting to see how it can be determined whether barriers
actually require dedicated success factors to be overcome, and for a project to lead to a

success.

Regarding the importance of success factors, two very prominent success factors were the

bottom-up and top-down governance — the conclusion of this study is that both seem to be
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required to lead a project to success. Also, a success factor that showed a strong impact was
that of managing the project in a way, that the usefulness of a new technology is clearly
highlighted. This is a factor that is very granular, on a project-management level, yet seems
to carry great relevance for the project success. Similar to barriers, also for success factors,
additional factors were identified that may help to detail the relation, such as when the
success factor was present, or how large the project was, or the characteristics of the project.
This extent of detail in terms of factors of influence was so far not reflected in existing

literature, to the best of the author’s knowledge.

Concerning the linkages between barriers and success factors, they seem to largely
correspond to existing literature as lined out in the literature review, yet this study
contributed by further detailing the relations — for example to the barrier of missing skills only
the success factor of a targeted strategy and training programs were attributed, yet this study
has shown that also creating an understanding between the technical and organizational side
helps to counteract it. Additionally, the graphical illustration that was presented in an earlier
section enables future researchers to consider new relations that may serve as a basis for a

further study.

Moving on to the second relation, that of analysing the impact that digital transformation has
on different parts of the organization. The literature that was mentioned mainly focused on
the impact of digital transformation on innovation and organizational performance. The
observations made in this study regarding this topic were however more granular, in that it
was observed that a digitalization project led to changes in the communication structure and
interpersonal relationships between teams of employees. This insight might then present an
interesting direction for future research, as a possibly so-far overlooked aspect of the

consequences of digital transformation.

A contribution to the overall management literature that this study provides, is that it further
highlights the importance of understanding micro-structural processes and results, following
the suggestion for research from Puranam (2018). This understanding then helps to draw
implications on the actual determinants of organizational profitability and survival. In the case

of this study, the mechanisms that are governing the success or failure of individual
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digitalization projects may help to understand the success or failure of a digital
transformation. And further, the success or failure of a digital transformation might help to
understand performance differences or differences in survival between companies. Also
understanding what drives the success or failure of a digital transformation may be used as

an input factor for formulating a digital business and transformation strategy.

A more general contribution to existing literature in the area of digital transformation was
made based on the holistic approach that was pursued. The holistic approach was defined in
this study in a way, that interviews were conducted, and information was obtained from
employees on the lowest up to the highest hierarchy levels. This represents an addition to
existing literature, which mainly focused on top management or higher levels of
management, such as in a study by Holotiuk and Beimborn (2017). The addition of lower levels
to the study, that is also including operational employees, adds yet another important
perspective, that could be crucial in understanding why a digital transformation might fail or

succeed.

In summary, the main contributions of this study are filling multiple gaps identified in
literature: firstly, the holistic approach in this study, adds the perception of a broad array of
stakeholders priorly missing in existing literature. Secondly, by developing a graphical
overview of potential factors, this allows a holistic perspective in a different understanding,
namely that of including and analysing potential linkages and interrelations between and
among factors. Thirdly, it adds to showing the importance of understanding microstructural

mechanisms for understanding company outcomes.

6.2 Generalizability of results and Limitations of research

A few limiting factors are brought up in the following, that should be considered when

considering the results of this study and that can possibly be addressed in future research.

One limiting factor is that the study was conducted at a relatively narrowly defined time-
window and point in time. A contrasting approach might have been to extend the

observational period to create a longitudinal data set, to potentially see how recollections
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and perceptions change over time. However, given that digital transformation or digitalisation
projects usually require months or even years to be fully implemented, such an approach was,
due to time and resource constraints, not deemed feasible for this study. If these resources
become available, additional data points could build on this study and yield interesting further
insights on the change in these factors and their importance over time. Also, some of the
projects were still ongoing at the time of this research study, so the categorization as a success

or a failure may be premature.

An additional limitation of this research is that it is only based on the case of one company in
one country. Therefore, it may be argued that the insights are not replicable to other
companies, industries, countries or cultures on a statistical basis. This argument is also
supported by the use of the constructivist methodology, and the main aim of this exploratory
study - namely to achieve an in-depth understanding of a selected case to gain new insights
on the process of digital transformation. This selected approach is in contrast to generating
results by using a positivist methodology, where the results are often assumed to be
generalizable over many contexts. However, the challenges that companies encounter in
terms of digital transformation may be very similar, in that while the specific technology and
configuration may differ, the general process of introducing new digital technologies may
bear some similarities. This statement can be supported by drawing on the work of authors
that was used as the basis for establishing the initial list of factors influencing project success
and failure. The authors conducted their work in industries other than the one used in this
study, including for example different sectors of the manufacturing industry, such as
automotive, engineering, and chemical (Liere-Netheler et al., 2018), the logistics industry
(Cichosz et al., 2020) or the fashion and the banking industry (Broekhuizen et al., 2018). The
factors identified in these studies were used as a basis to establish basic initial lists of drivers,
barriers and success factors for this study. Over the course of this study, support was found
for the presence and importance of the factors regarding project success. Thus, it can be
argued that insights generated in this study relating to the broad area of digital
transformation are to an extent independent from the specific industry context they are

placed in, and thus transferable to other contexts.
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Another point supporting the transferability of the results to other contexts is based on the
fact that a digital transformation is often a project-based effort. Thus, parallels can be drawn

III

to “general” change management and project management. For example, factors related to
the presence or absence of a sense of urgency were oftentimes, in this study, seen as
important for determining digital transformation project success or failure by interviewees.
These factors had been mentioned in prior research in the field of change management, e.g.,
by Kotter (1995), who considered the presence of a sense of urgency as integral for successful
change to occur. Also factors relating to the configuration of a project in terms of the mix of

bottom-up and top-down governance, can be found in the general project management

literature (Daradkah et al., 2018).

Even though there are arguments in favour of generalizability, the ability to generalize insights
ultimately hinges on the extent to which the context in which a digital transformation takes
place significantly influences the process associated with digital transformation. The context
plays an important role, since each industry and each company can be argued to be unique in
many ways. Different industries might, for example, have different legacy technologies, and
different processes, and firms might have a different corporate culture and a different
composition of workforces, skill, and resources. All of those factors can be argued to lead to
variation in the outcomes of similar projects in different companies, even though the overall
change management mechanisms might be the same. Therefore, for the generalizability of
the findings of this study, this means that while the same drivers, barriers and success factors
can be argued to be present in different industries, their specific linkages and relations to
outcomes might be different based on the industry or company. To give an example, it seems
reasonable to argue that there is a difference in corporate culture or compositions of
workforce between companies in the industries of software development and traditional
manufacturing. These differences might then moderate project outcomes, even though the
initial technology and project set-up might be the same. To determine to what extent this in
fact holds true, further research is required. Future research may approach the topic with
qguantitative methods to further strengthen the generalizability of the insights and enable

generalizations to an even wider range of firms and industries.
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It may be argued that due to the set-up of the interviews, taking place on the company
premises, the atmosphere might not have been open enough for employees and managers
to transparently communicate their thoughts, attitudes, and ideas. This was however
counteracted by on the one hand, the researcher paying close attention to highlighting the
confidentiality and anonymity of everything that was said during the interviews and creating
a trusting atmosphere. On the other hand, it can be argued, based on the statements and
data collected in the interviews, that involved personal impressions and detailed information,

that the researcher was successful in creating such an atmosphere.

A further limitation that can be brought up is that the sample of participants was generated
based on purposive sampling, in particular drawing on typical case and snowball-sampling,
rather than being randomly selected. Therefore, it may be argued that the sample is not
diverse and biased, and again, that no generalizable conclusions may be drawn due to that
fact. An attempt to counteract this was taken by purposively sampling interviewees with
diverse characteristics, in terms of their hierarchical and functional position, as well as their
age and gender, therefore trying to influence the “input”. Also, judging from the “output”,
the diverse set of opinions, that were partly contrasting each other, which was recorded

points towards a well-balanced sample.

Lastly, it may be argued that the constructivist methodology, which mandates an active
involvement of the researcher, leads to results that are biased by the researcher’s views and
attitudes. Two main steps were taken to counteract this argument: Firstly, the researcher
attempted to stay reflective and open when conducting the interviews, which may be even
facilitated by the use of a semi-structured interview. Secondly, in this study, explicit critical
reflections of the researcher’s background and journey were included, that strengthened the
reflective mindset, as well as serving as a reference point for the critical reader, who may be

enabled to judge any potential remaining bias based on this information.
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6.3 Directions for future research

In this section, implications and possible avenues for future research will be lined out. A few
possible avenues for future research may already be drawn from the insights that were
formulated throughout the text. All of these insights may serve as a starting point for further
research. Future research studies may also employ different methodologies such as a
guantitative or an experimental approach, or even a mixed methods design seems to be
feasible, that takes into account the insights and results of this qualitative study. In the

following, further, more general directions will be given.

A topic that may be worthy further exploration is to link defined barriers of digital
transformation more strongly to already existing concepts in management or psychology
research. So far, for the author the impression formed that many of the barriers contain
already existent, more abstract concepts. For example, individual barriers often seem to be
related to the loss of control of own data, as well as a fear of an increased transparency of
performance. The topic of performance transparency and implications of it was for example
touched upon in a study by Bernstein (2012), in the field of management research. Similarly,
this topic was probably already touched upon in psychology research as well. What may be
an avenue for future research in this context, is to establish a fit between the digital
transformation literature and existing concepts and highlight what the truly novel aspects are
when considering digital transformation. More casually stated, this may shed light on where

III

authors in the field of digital transformation are “reinventing the wheel” versus where they

truly are creating novel insights.

Besides this general direction for future research, a more fine-grained analysis of drivers,
barriers and success factors may yield further interesting insights. The impression arose, that
insights that are truly relevant for day-to-day managerial practice may be rather gained on a
more detailed than on a more general level. Research on these aspects could for example
include a focus on the mechanism of how barriers are arising, or how they materialize, based

on different characteristics of a project.
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Yet another direction would be to delve even deeper into the individual perceptions that
stakeholders have of drivers, barriers and success factors, and their relevance for the overall
success of a digital transformation. This topic was touched upon in this study, however, an
even stronger focus on subjective impressions, and feelings, already when conducting
interviews may lead to even more detailed and interesting insights.

Lastly, future research may focus on placing a study in different contexts, to see whether the
results from this study context are still relevant in them. Potential changes in the context
could include that this study is based in a department that is rather internal-facing than client-
facing. Also, the company is located in Europe, which could also be compared to companies
that are headquartered in other parts of the world. Furthermore, a different type of company,
that is mainly focused on services, and located in a different industry might be chosen to

compare the results with the ones of this study.

6.4 Implications for practice and managerial recommendations

In the following, a summary of the insights of this study will be given, aimed at relaying the
insights to practitioners. This summary is formulated so that it may be easily applicable in
practice by stakeholders who work in the area of digital transformation. It will be structured

along the phases of a digital transformation or project.

At the stage of initiating a digital transformation or particular project that is introducing a
novel technology, special consideration should be given by managers to creating a sense of
urgency. This helps to initiate and drive forward projects, by convincing and motivating
stakeholders of the urgent need for a particular technology to be implemented. When
implementing new technologies, it should be ensured that there are organizational drivers
present, meaning that a project should be aimed for example at an improvement of processes
as wellas anincrease in efficiency. As such, it can be used for supporting project management
in the context of a digital transformation with novel insights and specific suggestions.

When a project is large and involving multiple departments, then a stronger involvement by
top management governing it top-down may be required. When only one department is

involved and the project is at a smaller or experimental scale that may require high technical
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expertise, then the top management should scale down its involvement and the project
should be rather governed by local leadership, closely involving the relevant employees.

When external companies are involved in the process, a special focus should be put on
creating a common understanding and knowledge sharing between the members of the
project team. A short-term solution is to use a facilitator to moderate between the external
IT and internal technical process knowledge, as well as create a safe environment for
knowledge exchange. A more medium-term solution is to focus on training employees in basic

IT skills that are relevant for their work and projects.

At the stage of executing and implementing a novel technology within the context of a digital
transformation, it seems that novel, cutting-edge, customized technologies are more difficult
to implement than off-the-shelf, well-proven technologies. When implementing truly novel
technologies, the process could be designed in a way that the technology is implemented on
a small scale, a safe environment is created, that allows for initial failure, with time-

constraints not being as strict as for other projects.

Considering the impacts of the introduction of a novel technology, managers should pay
attention to potential negative effects on the organizational climate. This is especially
relevant in the context of technologies that lead to performance transparency between

employees.

6.5 Critical reflections on the study journey

Before deciding to pursue a PhD and conducting this study, | was the co-founder of a start-up
which was strongly technology driven. The focus of this start-up was on augmented reality
and artificial intelligence. In this role, | was able to establish business contacts with employees
and managers in some large companies. During conversations with the stakeholders about
the latest technology trends, | noticed that, broadly speaking, there was a big question mark

around the topic of digital transformation.
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Most of the companies were only in the first trials of implementing the new technologies, and
only recently started to follow the concept of Industry 4.0, which is used to describe the
intelligent connection of machines and processes in the industry, using information and
communication technology (Plattformindustrie4.0, 2023). Potentially due to the relative
novelty of the topic, | had the perception that there was a lack of clarity on various aspects of
it. For example, the managers often were unsure of how to approach the broad topic, due to
various reasons. One such reason was a lack of clarity on how the technologies will likely be
developing further in the future, another was that of what changes in interactions between
stakeholders are generated by these new opportunities and technologies.

Or to cite one example, a manager told me at the time that they now had these new
technologies available in the company and were starting to completely digitalize processes.
But he said that there was uncertainty on how to “deal with them”, specifically for example
in terms of communication, hierarchical relations, and organizational structures, etc. In terms
of academia, because this topic was still very new in the initial phase of this study, the
literature and existing publications were correspondingly shallow and only covering a part of

the broad spectrum that novel technologies offer.

Drawing on these observations and my own background my interest in the topic was sparked
and led me to dedicate myself to this research area in my study. Now about five years after |
was first confronted with the topic, in 2023 new technologies have even developed further
and have been implemented at a broader scale. Also, in academia, a noticeable increase in

publications was observed.

Even though by now the amount of literature has increased, in the beginning of my PhD
journey, it was challenging to prepare this topic with existing literature and to find a suitable
framework to start out from, which was meeting the requirements. Because there was so
little existing literature and data, a quantitative research approach was ruled out; rather a
methodology was chosen, which made it possible to gain new insights in a fairly unexplored
field. In particular, it was decided to undertake a qualitative approach focused on exploring
the topic and generating insights that may then serve as a starting point for further research.
Even though an explorative approach was chosen, a few early, pioneer, survey papers, e.g. by
Vogelsang et al. (2019), served as a great starting point for me to roughly grasp the topic.
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In the midst of the study, the COVID-19 pandemic led to drastic changes in the world, which
also influenced this study. This led to me having to adapt my methodology due to numerous
restrictions implemented by the focal company. Access to my research environment became
much more difficult due to contact restrictions. However, while posing a challenge, this also
opened up a new opportunity and the COVID-19 topic was included in this study and
examined as an additional focus or lens in connection to digital transformation. Including
questions on this topic led to interesting insights being collected and analysed. The challenges

posed by the COVID-19 pandemic also led to slight delays in the course of the work.

Because in this study a lot of work was done in close connection to and collaboration with
people, it was also a challenge to get access to them and to build up the necessary trust. This
was especially the case, since in an organization there are different “political” factors, as well
as group dynamics and social norms present as factors that may then influence how
individuals behave. Also, very personal and individual fears and emotions may also play a
further role in influencing individuals’ behaviour. This aspect was very important to prepare
for and address so that the data collection could provide meaningful results and also so that
the collected data is extensive and profound enough to generate further insights in the

focused topic area.

The biggest personal insight from this research study is that it is more important than ever to
take into account all the factors that exist in connection with digital transformation. Some
factors may seem inconspicuous at first but nevertheless have a decisive and surprising
impact on a digital transformation process. This is why further studies should be conducted
and learnings implemented in practice, to ensure that the best possible holistic approach is
being followed, negative surprises are minimized, and a successful digital transformation is

achieved.
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Appendix

Two example handwritten notes from the interviews
(Some parts are invisible to protect the interviewees.)
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