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Abstract

Background. Digital transformation (DT) and continuous improvement (Cl) are
interconnected concepts that are seen as central to shaping organisational success. While many
manufacturing firms have well-established CI capabilities, serving as a primary change
mechanism embedded in their organisational culture, they are now faced with the duality of
integrating novel digital technologies into their business models, while at the same time
transforming their workforce to leverage digital opportunities. Extant research does not
anticipate CI-DT tensions and fails to explain the impact of organisational culture on the
readiness of individuals to engage in DT, and the success of DT initiatives. In response, this
dissertation aims to conceptualise and examine the interplay of CI culture and DT dynamics.
By drawing on the theory of planned behaviour, this research views this interface from a
complex systems perspective, investigating novel interrelationships in the realm of
organisational behaviour.

Methodology. To address the research gaps, a cross-sectional survey design was employed that
focused on the high-value manufacturing sector. For hypothesis testing, structural equation
modelling was applied in three inter-linked studies involving 300 respondents.

Results. Results suggest that enabling DT behaviours is contingent: self-efficacy uniquely
influences the intention to engage in DT, and DT behaviours strongly influence DT
performance. In the presence of CI, the dynamics influencing individual DT readiness changed,
suggesting paradoxical effects. Additionally, the relationships between DT intention, DT
behaviours and DT performance are moderated by CI maturity.

Contributions. This dissertation advances an understanding of the interplay between CI culture
and DT dynamics by emphasising paradoxical effects. It presents novel insights into how
individuals contribute to the success of DT by demonstrating the influential effects of
competence, motivation and behaviours. Further, Cl offers some explanation for paradoxical
effects in developing DT capabilities. The findings have implications for the theory of planned
behaviour by demonstrating theoretical recursiveness and contextual network reasoning

supporting the principles of organisational learning.

Keywords: Digital transformation, continuous improvement, organisational behaviour,

mindset, empowerment, survey design, high-value manufacturing
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1 Introduction

With the rise of digital technologies, calls for new approaches to creating business
value have become common-place. Digital transformation (DT) is changing the way
businesses interact with external stakeholders, customer expectations and entire
competition landscapes on a global scale (Verhoef et al., 2021). As a result, DT is
forcing organisations to rethink their business models, involving value creation paths to
ensure future competitiveness (Andal-Ancion et al., 2003). The need for DT is often
associated with rapidly changing technology-driven environments, described as
turbulent markets. Turbulence can be defined as ‘the conditions of unpredictability in
the environment because of rapid changes in customer needs, emerging technologies,
and competitive actions’ (Pavlou and E1 Sawy, 2010: 444). According to Sambamurthy
et al. (2003), it is the company’s capacity to act in a turbulent environment that
determines its success. Digital technologies can both drive and result from turbulent
markets by enhancing innovation (Nan and Tanriverdi, 2017).

Traditionally, changing requirements have been addressed by short-term change
initiatives or the establishment of continuous improvement philosophies. This is
especially the case for manufacturing companies who have attempted to establish
continuous improvement capabilities in the form of lean management or total quality
management. Continuous improvement (CI) is based on small incremental
improvements that are systematic in nature and aimed at improving company
performance (Boer et al., 2000; Bessant et al., 1994). While this change approach has
proven successful over the last few decades, it is argued that CI is insufficient in highly
dynamic environments.

Having established comprehensive Cl systems and practices that have become
embedded in a company’s culture, manufacturing organisations are now faced with the
necessity for DT and its integration into their organisational realities. However, DT not
only involves a mere technological shift (Henriette et al., 2015), it also requires a
sophisticated alignment of organisational culture, leadership and strategy (Goran et al.,
2017). Consequently, considerations surrounding extant organisational culture and its
fit with the requirements of DT need to be carefully taken. Current literature lacks an
understanding of the impact CI cultures have on the integration of DT. Few studies have

shown that CI principles can support the implementation of DT, while digital
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technologies can promote the effectiveness of Cl. However, extant literature fails to
particularly explain the impact of organisational culture on the readiness of individuals
to engage in DT and does not anticipate their effect on the success of DT initiatives.

In response to this major gap in knowledge, the overarching aim of this research
is to understand the interplay of Cl and DT from a behavioural perspective. Specifically,
its objectives are to understand the behavioural characteristics of employees that
contribute to the success of DT, to examine the effect of Cl behaviours on the
behavioural readiness for DT and to investigate how CI maturity as a representation of
organisational culture influences the individual behavioural dynamics leading to DT
performance.

Therefore, this thesis is positioned at the theoretical intersection of digital
transformation, continuous improvement, and behaviours as illustrated in Figure 1,

specifically concentrating on the role of the individual at this intersection.

Role of the
individual
(this thesis)

Behaviours

Figure 1. Situation of the thesis at the intersection of digital transformation,
continuous improvement, and behaviours
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Utilising a cross-sectional survey approach, three empirical studies have been conducted

to address the research objectives, as outlined below.

1.1 Research studies and contributions

Based on the extant literature, the interplay between CI cultures and DT remains
underexplored while being highly relevant for the success of DT initiatives. As
researchers have primarily focused on technological synergies involving DT, this thesis
adopts a behavioural perspective and examines the impact of Cl culture on the
development of DT capabilities and DT performance from the perspective of the
individual by conducting three independent yet inter-related studies.

Study A, presented in Chapter 5, conceptualises and assesses individual
behavioural elements influencing employees’ perceived organisational DT performance
in order to better understand how individuals contribute to the success of DT initiatives.
In line with the theory of planned behaviour, the findings emphasise the importance of
self-efficacy for increasing the intention of employees to engage in DT. Additionally,
perceived DT performance is strongly influenced by DT behaviours, which confirms
that individuals contribute to the success of DT by engaging in specific DT-supporting
behaviours. Overall, the findings demonstrate that the theory of planned behaviour does
not fully hold in a DT context, which implies contingency. By empirically validating
the individual characteristics required for successful DT, scholarly understanding of the
phenomenon is advanced.

The second study, Study B, presented in Chapter 6, aims to examine the interplay
of CI culture and the DT readiness of individuals within an organisation. Reflecting the
core driver for this thesis, the impact of Cl on DT has only been considered from a
technical perspective to date. However, organisational culture plays a crucial role in
influencing organisational performance. Thus, this study views Cl from a behavioural
perspective and as a contingent factor in shaping individual DT readiness. The findings
contribute to paradox theory as CI culture seems to decrease individual DT readiness
directly, but also enables DT mindset to be effective in increasing individual DT
readiness.

The third study presented in Chapter 7, Study C, follows up and builds on the
findings from Study B and elaborates the strength and impact of CI culture on DT.
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Specifically, it examines and challenges the role of CI maturity and how it influences

individual DT capabilities for DT effectiveness. The results show that Cl moderates the

interplay of DT intention, DT behaviours and perceived DT performance, though in a

paradoxical manner. Advancing the contingency of individual DT capability dynamics,

this study confirms the powerful impact of organisational culture on the success of DT

initiatives.

While this overview provides a brief insight into each study (see Table 1), Chapter

8 highlights the theoretical contributions of each study in more detail.

Table 1. Research focus and contributions

Study A

Study B

Study C

Research Gaps

Research
Question

Primary
contribution

How individuals
contribute to the
success of DT

What behavioural
digital
transformation
characteristics
might impact
digital
transformation
performance?

Conceptualisation
and validation of
behavioural DT
characteristics
influencing DT
performance

Lack of research on the
interplay between CI
culture and DT

How might CI
behaviours influence the
digital transformation
readiness of employees?

Change of DT dynamics
through CI, highlighting
a paradoxical occurence

Unclear if Cl only
impacts certain DT
elements or their
interactions as well

How might ClI
maturity influence the
effects that
behavioural DT
characteristics have on
DT performance?

Organisational culture
as force influencing
individual DT
capabilities
holistically

The following section (12) now introduces the logic of this thesis by outlining its

structure.
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1.2 Thesis Structure

After introducing the background of this study, the exploratory literature review
provides insights into the rationale of the research questions raised and addressed by the
empirical studies. Each empirical study zooms into their respective reasoning and
elucidates further details in the individual chapters. A reflective summary then
integrates the findings and demonstrates the key scholarly contributions. The thesis is
concluded by providing an overall résumé, research implications, and further research
potentials based on this work’s limitations. A summary of the thesis’s structure is

provided in Table 2.
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Table 2. Dissertation outline

Chapter Focus Purpose Summary Key Outcome
Chapter 1 Introduction, Problem statement Manufacturing organisations need to handle the duality of Cl and DT, while the
relevance, scope effect of CI cultures on the implementation of DT remains open
Chapter 2 Literature review Research gaps RQ1. What behavioural digital transformation characteristics might impact
organisational digital transformation performance?
RQ2. How might CI behaviours influence the digital transformation readiness of
employees?
RQ3. How might CI maturity influence the effects that behavioural DT
characteristics have on DT performance?
Chapter 3 Theoretical Theoretical foundation Research model development based on the theory of planned behaviour
framework
Chapter 4 Research design Systematic procedure Quantitative survey research
Chapter 5 Empirical Study A Empirical validation DT self-efficacy influences the intention to engage in DT, while DT behaviours
have a major impact on perceived DT performance
Chapter 6  Empirical Study B Empirical validation Cl paradoxically influences individual DT readiness by both reducing and
promoting it
Chapter 7 Empirical Study C Empirical validation Cl maturity moderates the relationships between DT intention, DT behaviours
and perceived DT performance
Chapter 8 Integration of Contributions Theoretical advancement of the interplay between CI culture and DT
findings
Chapter 9  Conclusion Implications Future research on factors strengthening the synergy between Cl and DT from

the lense of paradox theory
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2 Exploratory Literature Review

Since the innovation of the transistor, digital technologies have frequently
challenged the status quo and enabled novel ways of thinking in business. With the
rise of digitalisation, the world of data has reached new heights, accelerating
organisational change and reinforcing complexity, uncertainty and volatility (Autio et
al., 2018; Bharadwaj et al., 2013; Dattée et al., 2018).

Digitalisation (and digitisation) are considered foundational for digital
transformation, a distinctive change towards a digital-inclusive business model.
Verhoef et al. (2021) define digitisation as conversion activity from analogue to digital
information without changing value creation processes. This translates into turning
physical data into 0s and 1s, making it possible for computers to process them. Going
beyond digitisation, digitalisation describes the action of modifying present business
processes based on the integration of digital technologies. In this context, digital
technologies can support process improvements and thus, enable cost savings (Verhoef
et al., 2021). Some authors define it as a wider sociotechnical process (Tilson et al.,
2010) or pace of change (McAfee, 2009) that is driven by the application of digital
technologies which will again trigger the creation of new digital technologies.
Ambiguities in definition often makes distinguishing the concepts of digitalisation and
digital transformation difficult.

Digital transformation (DT), on the other hand, is said to holistically reshape
business organisations based on its ability to digitise extant capabilities and digitalise
systems to enable new forms of value creation. When screening extant literature on
DT, discrepancies and different perceptions exist on what the notion of DT entails
(Vial, 2019). Some merely view it as the “use of new technologies to enable major
business improvements to augment customer experience, streamline operations, or
create new business models” (Fitzgerald et al., 2013:2) while others define it as
“organisational change that is triggered and shaped by the widespread diffusion of
digital technologies” (Hanelt et al., 2021:1160). However, there seems to be common
agreement on digital technologies having the capacity to create novel possibilities.
Verhoef et al. (2021) emphasise it as changing the logic of an organisation as digital
technologies enable the utilisation of the firm’s ecosystem, rethinking business

processes beyond organisational borders. This goes as far as to altering business
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models to account for changing circumstances in the business environment, and to
develop new value creation paths.

Research on DT has begun to span across many disciplines including, for
instance, quality management (Silva et al., 2022). Within the operations management
field, attention is paid to the interconnection of products, services and production
systems to global product networks (Verhoef et al., 2021) and research papers tend to
focus on the concept of Industry 4.0 to address opportunities and challenges within the
manufacturing context. Industry 4.0 is associated with the DT of production and
concerned with the enhancement of production performance utilising advanced
technologies (Frank et al., 2019). Originally termed by a German group of researchers,
the concept comes with a double-meaning: indicating the fourth industrial revolution
and a strategic plan to advance manufacturing maintaining its competitiveness (Culot
et al., 2020). The advancement is based on the introduction of emerging technologies
that facilitate new working environments, socio-technical structures and roles (Frank
et al.,, 2019). It integrates physical and digital worlds to enable flexible and
collaborative manufacturing approaches (Culot et al., 2020; Frank et al., 2019). Such
digital technologies include interface technologies (e.g. Internet of Things and
visualisation technologies), data processing (e.g. Big Data analytics (Sahoo, 2022),
machine learning, artificial intelligence, and simulation), network enablers (e.g. Cloud
computing and blockchain), and interface processes (e.g. 3D printing, energy
management solutions, new materials and advanced robotics). Considering the
development of technological advancements, Culot et al. (2020) argue that it is
impossible to define a final stage of Industry 4.0. Their claim is consistent with the
mechanisms of DT, which can be described as a disruptive digital snowball.

Combining connectivity, information, computing and communication
technologies, digital technologies embody the capacity to fundamentally transform the
current business landscape holistically and can thus be viewed as of high strategic
importance (Singh et al., 2020; Bharadwaj et al., 2013). The resulting transformation
endeavour not only impacts business processes, products and services, but increasingly
transforms organisational capabilities and promotes ecosystem thinking, while
fundamentally altering business models (Rogers, 2016; Culot et al., 2020; Verhoef et
al., 2021; Hess et al., 2016). The ability of an organisation to exploit opportunities
arising from digital technologies is considered essential for future competitiveness.

Page 8



Thus, agility has been emphasised as a core mechanism for the ongoing strategic
renewal of organisations (Warner and Wéger, 2019).

In this research, a process or organisational change (Hanelt et al., 2021)
perspective is adopted, considering DT as a radical change on a continuum for strategic
purposes. Therefore, the definition by Warner and Wager (2019:344) is utilised who
define DT as “an ongoing process of strategic renewal that uses advances in digital
technologies to build capabilities that refresh or replace an organization's business
model, collaborative approach, and culture”. Their definition is in accordance with
Gong and Ribiere’s (2021:12) conceptualisation who summarised the variety of extant
definitions and concluded with their proposal of DT being “a fundamental change
process, enabled by the innovative use of digital technologies accompanied by the
strategic leverage of key resources and capabilities, aiming to radically improve an
entity and redefine its value proposition for its stakeholders.” Such capabilities not
only need to be leveraged, but also need to be newly established to account for novel

requirements in a digital world.

2.1 Digital Transformation Capabilities

Recent research has begun to examine capabilities required for DT. Capabilities
are the abilities, the power or the qualities required to perform a certain act. In the
context of DT, these often describe the enabling means to drive DT as an organisation.
One of the most crucial capabilities according to current literature is that of continuous
adaption or agility (Hanelt et al., 2021; Verhoef et al., 2021), which describes the
ability to sense new opportunities and turn them into value-adding assets. Agility
allows organisations to quickly adapt to changing conditions. This requires a
respective organisational design that facilitates it (Konopik et al., 2022; Verhoef et al.,
2021) and all other capabilities to be nurtured.

Closely linked to agile mechanisms is the innovative power of organisations.
Particularly in light of speedy changes, innovation thinking plays a key role in
maintaining competitiveness (Konopik et al., 2022). Innovation orientation is often
supported by co-creation and collaboration activities to jointly resolve mutual needs.

Similarly, digital networking capabilities are considered important abilities to
fully benefit from DT activities (Verhoef et al., 2021) because they involve close

interaction with the external environment, growing the scope for potential impact.
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In the centre of DT lie the digital assets that are necessary for a company to
digitally transform in the first place (Verhoef et al., 2021). These not only include
technologies such as the Internet of Things (loT), but enabling IT infrastructures as
well, that allow data to flow from its source to its point of use. In order to benefit from
the data generated, big data analytics capabilities have been pointed out (Verhoef et
al., 2021).

However, without a fitting digital strategy, organisations will find it challenging
to decide on where to invest. A digital strategy needs to fit the purpose, the
organisation, and be clearly communicated. It needs to point out how digitalisation
may be used to grow or enable value for the business.

Finally, organisational culture, in particular DT leadership can be considered a

key DT capability (Konopik et al., 2022) as it supports the realisation of DT strategies.

Some scholars have examined DT from a dynamic capability perspective which
views dynamic capabilities as a source of competitive advantage (Konopik et al.,
2022). Dynamic capabilities are understood as ability or capacity to create, integrate,
modify and reconfigure an organisation’s resource base purposefully (Zollo and
Winter, 2002). In their conceptual framework, Konopik et al. (2022) argue that
organisational capabilities differ in their relevance for dynamic capabilities. For
instance, while innovation thinking and DT technologies are mainly associated with
sensing capabilities, organisational design, and DT leadership are primarily considered
transforming capabilities. In this context, Vial (2019) highlights the importance of
microfoundations and calls for research on individual actions supporting the
development of dynamic capabilities. Microfoundations are underlying processes,
structures, skills and decision rules that support dynamic capabilities (Sousa-Zomer et
al., 2020). In their research, Sousa-Zomer et al. (2020) investigate micro-level factors
that determine DT capability development. Besides organisational aspects such as
organisational structure, external partnerships and digital investment decisions, they
highlight the importance of a risk-taking culture and digital skills for developing DT

capability, and thus, for promoting firm performance.

Overall, examining the DT capability literature, it becomes apparent that extant
research mainly focuses on the organisation, while the impact of the individual remains

largely unexplored. Some recent work has focused on the individual level by assessing
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the impact of digitalisation on the individual. For example, digital structures allow
employees and other stakeholders to act in a more flexible manner, both in space and
time (Schwarzmiiller et al., 2018; Gregory et al., 2018). As digitalisation blurs
organisational boundaries, individuals gain better access to information and choices
(Berman, 2012), increasing expectations on organisations. Such effects have
sometimes been referred to as the digitalisation of the individual (Hanelt et al., 2021).

Moreover, the changing digital work environment has raised questions about
existing roles and responsibilities, and consequently, in defining new ways of working
(Stock et al., 2018). While traditionally, IT was separated as unique function
responsible for driving technological progress, DT expands this responsibility to the
entire organisation, requiring previously I1T-unrelated job roles to be able to handle
advanced technologies and data. This includes production workers on the shop floor,
whose roles shift from simple tasks to complex data-driven responsibilities (Holm,
2018). Employees are empowered by data to make their own well-informed decisions
and solve problems (Rossini et al.,, 2021). However, these discussions often

concentrate on the effect of specific technologies in specific contexts.

Nevertheless, there seems to be some evidence on individual competences
explaining performance differences at the organisational level (Fallon-Byrne and
Harney, 2017; Rothaermel and Hess, 2007). Scholars have identified that the
knowledge and experience of individuals matter, and previous research has posited
that individual skills and abilities are central for understanding organisation-level
outcomes (Felin et al., 2012). Implementing digital technologies without considering
the individual may backfire. In fact, productivity gains can only be expected if the
changes in processes are implemented together with changed work practices (Schuh et
al., 2014; Brynjolfsson et al., 2017).

Although there are only few studies that investigate the impact of DT on the
individual, even less involve the impact of the individual on DT. In this research, how
individuals contribute to the success of DT is explored and this forms the basis of the

first research question:

RQ1. What behavioural digital transformation characteristics might impact

organisational digital transformation performance?
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The changes associated with DT cannot be examined in isolation. In most cases,
DT affects extant organisational cultures and processes that have been established over
a long period of time. Equally considered a transformation, continuous improvement
philosophies have been attempted to be established over the last decades to ensure

sustainable competitiveness, particularly in manufacturing organisations.

2.2 Continuous Improvement Behaviours

Within the field of manufacturing, continuous improvement (CI) is a well-
established concept and considered essential for business survival in changing
environments. It has proven successful in supporting the achievement of
manufacturing targets such as productivity, quality, cost, delivery, safety and morale,
and thus, overall business performance (Singh and Singh, 2015).

With its paradigm in the form of kaizen (i.e. small improvement activities), CI
aims to ensure continual organisational development to meet changing customer
demands. Nowadays, due to its system complexity and wide-reaching applications, it
leaves plenty of room for interpretation and implementation approaches. Overall,
however, academic investigations tend to lean towards viewing CI either as a process
(Imai, 1986) and defining it as “planned, ongoing and systematic process of ongoing,
incremental and company-wide change of existing practices aimed at improving
company performance” (Boer et al., 2000:xXxi), or as a behaviour which ultimately
supports the development of dynamic capabilities (Anand et al., 2009; Bessant et al.,
2001). Latter research perspective defines CI as “company-wide process of focused
and continuous incremental innovation” (Bessant et al., 1994:18), highlighting the
behavioural foundation for CI. Both perspectives draw on key conceptual
characteristics following the kaizen ideology: continuity, increment, and participation
(Singh and Singh, 2015).

Continuity ~ ClI is associated with a never-ending change process within the entire
organisation (Berling, 2000; Galeazzo, Furlan, and Vinelli, 2017; Lodgaard et al.,
2016). It follows a disciplined systematic approach (Anand et al. 2009; Galeazzo et al.
2017; Garcia-Sabater et al., 2012; Lam et al., 2015; Lodgaard et al. 2016) by
implementing adequate improvement processes, procedures and activities using

appropriate tools (Berling, 2000; McLean et al., 2017). This is necessary as to ensure
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continuity and regularity in improvement activities which, ideally, result in a culture
of sustained improvement (Bhuiyan and Baghel 2005; Galeazzo et al. 2017; McLean
et al. 2017). The principle of continuity also encompasses the process-orientation of

Cl as opposed to result-orientation (Imai, 1986).

Increment  CI is an organic or incremental endeavour focusing on internal
capabilities (Bhuiyan and Baghel, 2005; McLean et al., 2017; Singh and Singh, 2010).
With its purpose to strive for continual business excellence and creating competitive
advantage, it requires constant adaptions from within the organisation. It does not
overburden, but advances an organisation step-by-step through continuous cycles of
improvement and stabilisation of standards. This approach ensures lasting

improvements (Imai, 1986).

Participation Cl draws on the necessity to involve all organisational members.
Employees are viewed as valuable resources who own creativity and learning needed
to facilitate changes. It is also based on the belief that people are inherently motivated
to accomplish quality and create value (Imai, 1986). As a change process, CI
particularly builds upon evolutionary and continuous organisational learning (Mohd-
Zainal et al., 2018). Change requires the development of the current stage to a future

stage, hereby recognising the need to constantly learn new processes and procedures.

Cl research depends on the philosophical stance taken by the studies. For
instance, CI is regarded a management philosophy (Mohd-Zainal et al., 2018),
approach (Singh and Singh, 2010) or methodology (McLean et al., 2017) with the
principle of improvement (Bhuiyan and Baghel, 2005). For the purpose of this thesis,
Cl is viewed as philosophy that drives organisational settings and behaviours.

Despite differences in Cl definitions and interpretations, some key CI principles
should be noted. First, it is a customer driven concept that targets customer
satisfaction. Since customer requirements change, organisations need to continuously
accommodate new demands and change processes accordingly. Second, leadership is
essential for effective change management. Communicating the right values and
establishing a CI mindset are key responsibilities of leaders in their effort to develop
Cl. Along with leadership goes the participation of everyone in the organisation.

People need to participate in Cl, otherwise new processes will neither be developed
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nor accepted. Furthermore, the principles of process approach and systematic approach
highlight the need for a clearly defined integration into organisational systems and the
disciplined procedure for CI. This is supported by the principle of data-based and
factual decision-making which emphasises an objective and well-grounded
improvement philosophy. Moreover, the prevention of mistakes plays a key role in ClI,
which is often realised through the use of product or process design improvements.
Lastly, partnership development counts towards the more mature CI principles. CI
reaches across the entire supply chain and, in an ideal case, involves the strive towards
Cl by all stakeholders.

Summarised and considered as kaizen principles, CI is characterised by process
orientation, the harmonisation of small improvements, innovation and stabilisation,
and people orientation. Berger (1997) bases his view on the kaizen principles and
argues that product design and the choice of process define the level of required
standardisation and that Cl needs to be adapted accordingly. This will ensure that ClI
is effective. However, organisational design for Cl needs to also incorporate
alternative approaches to work standards such as quality control circles, wide-focus
Cl, organic CI, expert taskforce Cl and individual CI, depending on the organisational
context. These approaches may avoid the motivational costs of strict standardisation.

Both in theory and practice, CI is operationalised through a lean philosophy and
other quality approaches such as Total Quality Management (TQM), Total Productive
Maintenance (TPM) or Six Sigma. Thus, most extant research has focused on lean
manufacturing, six sigma, balanced scorecards or hybrid approaches such as lean six
sigma (Bhuiyan and Baghel, 2005). Some of the tools associated with CI are single
minute exchange of die (SMED), kanban, 5S, poka yoke (mistake proofing),
standardised work, value stream mapping (VSM) and 7W (waste) (Singh and Singh,
2015). Improvements are targeted at every facet of the company including, for
example, products, processes, employee and supplier relationships, strategy and
quality, aiming to continuously identify and eliminate waste in all systems (Bhuiyan
and Baghel, 2005; McLean et al., 2017).

Most research on Cl is grounded in learning theories. As CI involves a routine
or habit of continuously improving, it requires an organisation to constantly learn new
processes and unlearn old ones. For instance, Boer et al. (2000) illustrate that CI as

mechanism and organisation structure facilitates the transmission from individual
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learning to organisational learning. Organisational learning can be defined as a process
of improving behaviour through better understanding and knowledge (Oliver, 2009).
In this context, Dixon (1994) views the search for improvement opportunities as
a learning commitment and argues that the six sigma DMAIC cycle leads to CI and
learning. Likewise, Seaker and Waller (1996) highlight the importance of utilising the
latent talents of employees which will be facilitating CI. Their viewpoint draws on the
use of human capital in knowledge, creativity and experience for CI. In order to

achieve ClI, it is thus crucial for organisations to enable voicing ideas of employees.

The most comprehensive study in regards to developing CI capability is that of
Bessant et al. (2001). Their research centres around the involvement of people and
investigates how behaviour patterns can be developed in regards to continuous
involvement in innovation. In their proposed model, Cl is built through routines, which
ultimately develop CI as a strategic capability. Again, building such routines is
associated with learning. In contrast to other studies, however, they focus on
developing CI over long-term and thus, advancing the maturity of ClI by going through
five levels. Level 1 is described as pre-Cl interest and characterised by occasional
improvements through trying out ideas. Level 2 involves structured problem-solving
and comprises structured and systematic Cl. Level 3 is defined as goal-oriented ClI and
is realised through formal deployments of strategic goals and Cl measurement,
highlighting CI as strategic. With high levels of experimentations and autonomous
innovation, pro-active CI can be reached in level 4. The final level is considered full
ClI capability through acting as a learning organisation. Here, systematic problem-
solving and manifest learning behaviours are in place. Their model describes a generic
roadmap for developing ClI, but neglects radical innovation behaviour as counterpart
to small incremental improvements. In 2015, Jurburg et al. examined to what extent
organisations reached the maturity levels of Bessant et al.’s model. Their findings
show that in practice, none of the studied companies had reached the highest level and
only 20% had reached level four. Key barriers were the lack of learning mechanisms,
no sound CI strategy and insufficient process visibility.

Supporting the capability perspective, Anand et al. (2009) argue that CI
infrastructure promotes the development of dynamic capabilities. According to their
research, Cl can be considered a dynamic capability if it involves an extensive

organisational context and infrastructure that facilitates the coordination of resources
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towards process improvement (Glover et al., 2015). Its main purpose is to improve
operational effectiveness through repeated cycles of collective learning by which
extant resources are constantly examined to find the best-fit configuration for current
business requirements (Anand et al., 2009). Ambrosini et al. (2009) support this view
by stating that Cl should be regarded as incremental dynamic capability since CI
concerns the incremental improvement of extant resources. In the context of Cl, the
infrastructural domains of purpose, process and people are considered essential,

particularly that of change culture (Anand et al., 2009).

Besides developing Cl as a dynamic capability, much research has been
dedicated to examining CI enablers. For example, Galeazzo et al. (2017) investigate
Cl infrastructures that consist of strategic alignment, teamwork for problem-solving
and goals management whereby merely the latter is negatively related with CI. One
possible explanation by the authors is the insufficient ability of goals management to
promote learning behaviours.

Likewise, Bessant et al. (1994) identify the factors of strategy, strategic
management, supportive culture, enabling infrastructure, process management and
supporting tools as relevant CI enablers. Moreover, Gonzalez and Martins (2016)
examine capabilities to support CI consisting of the following factors: understanding
of organisational goals, management system for Cl, management involvement and
support, involvement of employees, improvement developed in group, autonomy for
improvement practice, development of competences by employees, Cl-oriented
culture, learning culture, knowledge sharing and intra-organisational interaction.

Prior to the development of their maturity model, Bessant and Caffyn (1997)
argued that two levels of abilities are crucial for CI: (1) organisational ability which
encompasses the capability to adopt a certain CI approach with constitutive behaviours

and (2) facilitators which includes procedures and techniques for CI.

Although CI has spawned a vast amount of literature, some key aspects are still
unresolved and require further purposeful research. Cl implementation has more often
than not failed to meet organisations’ expectations due to its system complexity
(Jurburg et al. 2018). In order to counteract this issue, investigating the reasons for ClI
failure is still a popular topic amongst CI researchers (McLean et al., 2017; Sunder

and Prashar, 2020; Tavana et al., 2020). In fact, failure reasons mainly include human
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factors (e.g. leadership, employee empowerment, training, trust, motivation,
teamwork, communication, etc.) as well as structural issues (e.g. organisational
infrastructure, dedicated resources, reward system, short-term focus, measurement,
customer focus, strategic plan for change, etc.) (see Singh and Singh, 2015; Sunder
and Prashar, 2020; Tavana et al., 2020, for detailed lists).

Cl is based on utilising resources most efficiently which requires all human
resources to make use of their creativity and expertise to improve performance, safety,
quality, availability and reliability. In other words, effective organisations utilise their
human resources to facilitate continuous performance improvement through their
active involvement, knowledge sharing and innovation powers. Although both human
and structural factors are key for enabling CI (Bhasin and Found, 2020), this research
focuses on the soft factors as one of the main barriers is that of achieving a sustainable
improvement culture (Jurburg et al., 2015; Bhasin and Found, 2020; McLean et al.,
2017). In order to establish such culture, CI must form the mindset and routines of an
organisation’s activities - people must believe in, and ‘live’, CI. Therefore, mere
involvement and participation in Cl activities may not be sufficient for sustainably

developing CI capability.

2.3 Linking Digital Transformation and Continuous Improvement

Organisations that have been attempting to implement a CI culture over many
years are now faced by the era of digitalisation. Given the nature of change, DT and
ClI both embody continuous adaption. However, digital technologies seem to alter
traditional change processes as changes no longer impact single areas, but the wider
ecosystem of an organisation (Hanelt et al., 2021). Both exploration and exploitation
activities which are sometimes referred to as innovation and integration mechanisms
are essential for successful DT (Hanelt et al., 2021). Innovation refers to the creation
of something new, while integration focuses on the alignment between something new
and something existing. Such ability, the simultaneous management of both
mechanisms, is understood as ambidexterity in the extant literature and considered a
dynamic capability for DT (Schuchmann and Seufert, 2015). A similar phenomenon
can be found in the CI literature, whereby CI builds on incremental phases of
improvement and standardisation. Here, new improvement ideas are implemented

followed by a phase of stabilisation through standardisation. Both in a DT and CI
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context, learning capabilities are of particular importance for successful integration (or
stabilisation) phases (Schuchmann and Seufert, 2015).

As opposed to the continuous strive for improvement, digital technologies puts
pressure on organisations in reinforcing a need for radical or fundamental changes.
However, as companies aim to maintain a strategic fit with their contexts, socio-
organisational configurations may also gradually evolve, making the nature and
necessity of change highly dependent on context (Hanelt et al., 2021). In their paper,
Hanelt et al. (2021:1178) argue that “overall DT leads to a shift towards continuous
change” whereby radical changes lead to continuous change.

As mentioned above, DT favours adaptive organisational structures. Some
studies argue that such organisation design is congruous with approaches of lean
management practices (Barreto et al., 2017; Hofmann and Riisch, 2017) as lean
reinforces flexibility and customer focus. However, whether CI enables the required
malleable organisation structures has not been empirically verified.

According to Verhoef et al. (2021), organisations gain competitive advantage by
leveraging their core competences or by developing new ones which can be
accelerated by digital technologies. Thus, interestingly, little is known about the
interaction of CI cultures and DT efforts. Some studies suggest that lean manufacturing
approaches are seminal environments for DT (e.g. Tortorella et al., 2019). However,
empirical evidence of the relational strength between the two paradigms is also
lacking.

Therefore, how extant organisational cultures impact DT remains vague and has
been highlighted as important research avenue by Hanelt et al. (2021). While some
research examines how DT accelerates lean manufacturing, how CI contributes to DT
is unclear and is the focus of this study. Thus, the second research question is stated as

follows:

RQ2. How might CI behaviours influence the digital transformation readiness

of employees?

As CI behaviours change across time due to learning processes, organisations
are faced by DT being in different stages, namely maturity levels. Maturity levels not
only indicate a certain level of behaviours, but also assume advanced supporting

structures, expanding the ability pool of a firm. Consequently, the preconditions as
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well as the approaches of how organisations tackle DT may differ. Kane (2017) refers
to this phenomenon as capacity to respond to change in a digital context. Such capacity
seems to become even more important when the company advances in DT. In their
study, Blanka et al. (2022) highlight the exponential relevance of DT competences the
further an organisation progresses in DT.

Furthermore, using a multiple case study, Rossini et al. (2021) explore the effect
of lean on how manufacturing firms shape their DT paths. Their findings suggest a
positive influence of lean production systems on DT, implying a healthy sustainable
approach, whereas companies with weak lean production systems tend to opt for
disruptive DT approaches.

This raises the question if maturity in Cl impacts DT readiness and ultimately,

DT performance, and is the focus of this study’s third (and final) research question:

RQ3. How might CI maturity influence the effects between behavioural DT

characteristics and DT performance?

2.4 Summary and theoretical concepts

DT reshapes organisations and business landscapes by enabling new ways of
value creation through digital technologies. This transformation endeavour requires
for organisational capabilities to be adjusted or newly built to fit the new requirements.
The extant literature highlights some of the organisational capabilities required for DT,
but barely involves the individual and its role in developing these capabilities. As
previous studies elsewhere emphasise the importance of individual abilities for
organisational performance, the first research question challenges how individuals can
contribute to the success of DT.

Furthermore, changes associated with DT cannot be examined in isolation. Many
manufacturing companies have established CI as part of their organisational culture.
As DT requires an organisation to adjust their capabilities, CI can influence this
resource base. However, little is known about the interaction of Cl and DT. In
particular, there is a lack of understanding on how CI culture influences the readiness
of individuals for DT.
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In line with this intersection, organisational cultures can pose different
preconditions depending on their maturity. Thus, it requires further research on how

CI maturity influences the behavioural dynamics of DT.

In order to advance the research field, the key theoretical concepts adopted in
addressing the research questions need to be clarified. This section provides a brief
summary of the main concepts used in this research, while detailed elaborations can
be found in each of the three studies (Study A — Chapter 5, Study B — Chapter 6, Study
C — Chapter 7).

Digital transformation. As explored above, DT can be seen as a multifaceted
concept and has been defined as “an ongoing process of strategic renewal that uses
advances in digital technologies to build capabilities that refresh or replace an
organization's business model, collaborative approach, and culture” (Warner and
Wéger, 2019:344). While the concept has been described differently in the literature,
this definition was specifically selected because it explicitly emphasises the human

factor (e.g. culture) and its perceived role in DT, which is central to this research.

Digital transformation behaviours. DT behaviours are considered a form of
microfoundations for DT capabilities in this research. This concept is novel, and a key
contribution of this research, in explaining the performance of DT. Given this gap in
the current literature, we develop this concept based on tDT competences research,
which focuses on developing abilities for DT. Based on their orientation (Blanka et
al., 2022), the logic of systematic change and organisational learning (Oliver, 2009),
DT behaviours can be defined as individual behavioural patterns that enable the DT of
organisations and consists of concrete behaviours that support and drive DT according

to existing knowledge.

Perceived digital transformation performance. DT performance refers to
measurable transformation targets that indicate how well an organisation is
progressing in their digitalisation path. However, the extant literature remains vague
on defining the concept as it is highly dependent on context and application. Overall,
DT performance should be viewed as multi-dimensional construct. As per this study’s

research design, aspects of DT performance were selected that could be classified and
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evaluated by employees through ‘subjective judgement’ (i.e. process improvement,
reputation, digital vision and social interaction). To date, there is no valid measure that
links digitalisation activities to organisational performance indicators in an isolated
manner (e.g. improving profitability through digital technology implementation).
Therefore, instead of implying objective figure-based measurements of DT
performance, this research uses the term of ‘perceived’ DT performance and draws on
extant DT performance indicators relevant to the manufacturing context. Based on
Hanelt et al. (2021) and considering its importance for DT (Fernandes and Burcharth,
2024), perceived DT performance can be viewed as the extent to which organisational
members perceive a new digital business model, or aspects of it leveraging digital

technologies, to be creating value for their organisation.

Continuous improvement. The concept of Cl is often seen as an inherent business
philosophy which has been described in section 2.2 and follows a systematic
incremental approach. Although well established in both theory and practice, it still
lacks one commonly agreed definition. Mostly grounded in learning theories, ClI
involves the habit of continuous adaption and is thus frequently defined as “planned,
ongoing and systematic process of ongoing, incremental and company-wide change of
exisiting practices aimed at improving company performance” (Boer et al., 2000:xxi).
This definition is adopted by this research to both align with the literature and to stress
the learning orientation needed for the continual process of changing organisational

practices.

Continuous improvement behaviour. Similar to behaviours supporting the DT of
organisations, the behavioural patterns promoting everyone in the organisation
working together using a scientific approach to improve organisational processes and
routines are referred to as Cl behaviours. This definition of this concept underlies
previous studies by Bessant et al. (2001) and Kovach and Fredendall (2013) and
contributes to the development of strategic Cl capability and organisational
evolutionary stages of CI (Bessant et al., 2001).

Continuous improvement maturity. In line with the development of CI
behaviours, the concept of ClI maturity is grounded in learning. Bessant et al. (2001)

view CI as organisational capability that follows an evolutionary path, integrating
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individual behaviours into routines and subsequently organisational abilities. CI
maturity is seen to correlate with organisational performance because it builds upon
organisational learning, which inherently creates competitive advantage. Overall, CI
maturity reflects the level of CI culture and, thus, describes the strength of embedded
behviours and routines in an organisation. In this research, the concept of CI maturity
plays a crucial contingent role as it impacts the capacity of organisational members to

learn new practices.

Empowerment. Empowerment can be explored from different angles and should
thus be regarded as multifaceted and multileveled concepts. For the purpose of this
research involving Cl and DT, the focus will be on combining structural and
psychological empowerment into one construct. Structural empowerment refers to the
formal authority of decision-making given by the system of an organisation (Kanter,
1977), whereas psychological empowerment involves the perceived feeling of being
empowered, which includes the perception of competence, meaning, impact and self-
determination (Thomas and Velluthose, 1990; Conger and Kanungo, 1988).

Besides these key concepts, some other reported terms play an important role in
describing the relational dynamics between the concepts. In the context of this
research, interplay refers to the way in which two or more latent constructs affect each
other when they co-exist (see Cambridge Dictionary for a generic definition). The term
is particularly utilised when measuring the impact of one construct on another, or
others. Moreover, another key component of this research study is the phenomenon of
paradoxes. A paradox can be defined as “persistent contradictions between
interdependent elements” (Schad et al., 2016:6) and are often described, in simple
terms, as dualities of extremes (Smith and Lewis, 2011). Here, the paradoxes term
emphasises contradictory effects between conctructs, driven by a third, interrelated
construct. In contrast, synergy describes the strength of the linkages between
contrasting or paradoxical activities (Koryak et al., 2018). It strengthens the relational
effect by emphasising similarities of otherwise conflicting constructs.

Table 3 provides an overview of these conceptual definitions.
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Table 3. Conceptual definitions

Concept

Conceptual definition

Supporting literature

Digital

transformation

“an ongoing process of strategic
renewal that uses advances in digital
technologies to build capabilities that
refresh or replace an organization's
business model, collaborative
approach, and culture” (Warner and
Waéger, 2019:344)

Gong and Ribiere
(2021); Hanelt et al.
(2021); Verhoef et
al. (2021)

Digital

transformation

Individual behavioural patterns that

enable the digital transformation of

Blanka et al. (2022);

Sousa-Zomer et al.,

behaviours organisations (2020); Vial (2019)
(author’s own definition)

Perceived The extent to which organisational Hanelt et al. (2021);

digital members perceive a new digital Fernandes and

transformation

business model, or aspects of it

Burcharth (2024);

performance leveraging digital technologies, to be Singh et al. (2017)
creating value for their organisation
(author’s own definition)
Continuous “planned, ongoing and systematic Bessant et al. (2001);
improvement process of ongoing, incremental and Anand et al. (2009);
company-wide change of exisiting Singh and Singh
practices aimed at improving company | (2015); Bhuiyan and
performance” (Boer et al., 2000:xx1) Baghel (2005)
Continuous Evolution of CI capability (Bessant et Jurburg et al. (2015);
improvement al., 2001) Garcia-Sabater et al.
maturity (2012); Dabhilkar et

al. (2007); Jurburg et
al. (2018)
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Concept Conceptual definition Supporting literature
Continuous Behavioural patterns that “promote Bessant et al. (2001);
improvement everyone in the organisation working Lirazelli et al.
behaviours together using a scientific approach to | (2022); Jurburg et al.
improve organisational processes and (2018); Oliver
routines” (Kovach and Fredendall, (2009); Bhuiyan and
2013:6) Baghel (2005)

Empowerment | An individual’s perceived and actual Pradhan and Panda
freedom and autonomy of employees to | (2021); Kanter
take their own decisions as well as (1977); Thomas and
assuming responsibility for their actions | Velluthose (1990);
(Spreitzer, 1997) Conger and

Kanungo (1988)

Interplay Describes how two or more Blanka et al. (2022);
psychological constructs affect each Soosay and Hyland
other when they co-exist (based on (2008)

Cambridge Dictionary)

Paradox “Contradictory yet interrelated Schad et al. (2016);
elements (dualities) that exist Qin (2023); Maalouf
simultaneously and persist over time; and Gammelgaard
such elements seem logical when (2016); Bernstein
considered in isolation, but irrational, (2012)
inconsistent, and absurd when
juxtaposed” (Smith and Lewis,

2011:387).
Synergy The strength of the linkages between Sanders et al. (2017)

contrasting or paradoxical activities
(Koryak et al., 2018)

The described theoretical concepts, amongst others, build the foundation for

developing the overall research framework, which will be outlined in Chapter 3

(Theoretical Framework).
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3 Theoretical Framework

3.1 Aim and methodology

Current knowledge in the realms of DT and CI lack integrative theoretical
discussion that goes beyond singular technological applications, principles or
organisational units. By exploring the interaction between CI and DT, focusing on
behaviours, we envisage a better understanding of the development of individual DT
capabilities and their synergies with CI as well as their joint effect on DT performance.
Conceptualising a research model is based on the research aim at hand. Following the
research questions, this conceptual model draws on the premise that relational
inferences can be made. It is attempted to constitute effects between variables that help
to explain observed realities. Therefore, the conceptual model is a theoretical response
to explaining reality. By simplifying complex realities using structural models, small

portions of actualities can be tested and verified (Bertrand and Fransoo, 2002).

In order to conceptualise this model, thorough consideration is required on which
variables to include. Using theory, causal relationships between variables can be
established (Mitroff et al., 1974). The construction of a conceptual model thus includes
both a mathematical description (i.e. equations) and a description of flow processes,
representing the theoretical propositions. “An important consequence of the fact that
relationships are causal and quantitative is that the models can be used to predict the
future state of the modelled processes rather than be restricted to explaining the

observations made” (Bertrand and Fransoo, 2002:249).

This model is an abstraction of the theory of planned behaviour (Ajzen, 1991).
Stemming from the field of psychology, the theory of planned behaviour (TPB) is a
widely recognized framework for understanding and predicting human behaviour.
Developed by Icek Ajzen in the late 1980s, this theory has been extensively studied
and applied in various domains, including manufacturing. By examining the factors
that influence an individual's intentions and subsequent actions, the TPB provides
valuable insights into human decision-making processes. The TPB posits that human
behaviour is determined by three key components: attitudes, subjective norms, and

perceived behavioural control.

Page 25



Attitudes. Attitudes refer to an individual's evaluation of a particular behaviour. These
evaluations are based on beliefs about the outcomes and consequences associated with

the behaviour.

Subjective Norms. Subjective norms capture the social influence on an individual's
behaviour. They reflect the perceived expectations and opinions of significant others,
such as colleagues. If an individual perceives that their social network values a specific

behaviour, they are more likely to conform to those expectations.

Perceived Behavioural Control. Perceived behavioural control refers to an
individual's perception of their ability to perform a specific behaviour. It encompasses
both internal and external factors that may facilitate or hinder the execution of the
behaviour. In this research, the focus is primarily on internal factors and thus, the

notion of self-efficacy rather than perceived behavioural control is adopted.

According to the TPB, an individual's intentions to engage in a particular
behaviour is the primary determinant of their actual behaviour. Intentions are
influenced by attitudes, subjective norms, and perceived behavioural control. Higher
levels of intention are generally associated with a greater likelihood of engaging in the
behaviour. However, it is important to note that intentions alone may not always
translate into actual behaviour. External factors, such as situational constraints or
unexpected events, can influence the final outcome. Accordingly, the theory assumes
that individuals have complete control over their behaviours, which may not always
be the case. However, TPB has been instrumental in measuring organisational culture
in the sense of behavioural routines because it shows strong validity for accumulated
behaviours (i.e. shown behaviours on various occasions as opposed to predicting single
behaviours), but also to predict context-specific behaviour.

Instead of embracing idealistic rationalities in verifying the model, the aim is to
evidence ‘truth’ through validation. Verification connotates the assertion of truth
whereby an absence of uncertainties is a prerequisite and all system components are
considered true. Yet, investigating behaviours within socio-technical conditions
requires us to accept some degree of error. Legitimising the model using the TPB will
be at the core of this research, classifying the findings as valid representations of

reality.
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3.2 Development of the research model

According to the research questions and the underlying theoretical propositions
with which the questions are attempted to be answered, the core interest lies in
investigating the impact of Cl on DT from a behavioural perspective. Since intentional
behaviour is driven by individual characteristics of attitude, subjective norms and self-
efficacy, these variables are included in the model for both constructs. As specified in
Study A, attitude, subjective norms, and self-efficacy are integrated into the concept
of mindset as overarching term. In addition, literature highlights the concept of
empowerment as core mechanism of and for Cl and DT, connecting both constructs.
Study B further elaborates this proposition. Therefore, empowerment is included as a
mediating construct for psychological and structural empowerment in the conceptual
model. Aside from empowerment, several studies have shown that maturity (A) effects
the impact between variables. In exploring behaviours, the collective performance
levels of individuals need to be considered as an indication for maturity. Specifically,
understanding the impact of Cl on DT necessitates an understanding of the maturity
of CI behaviours (i.e. low versus high implementation levels). Furthermore, this
research attempts to link individual behaviours with DT performance. Thus, perceived
DT performance as a dependent variable is adopted.

Overall, this theoretical research model is based on the assumption that mindsets
and behaviours can influence each other. It is also based on the assumption that
individual behaviours can impact organisational performance. Figure 2 presents the

initial conceptual research model, constituting the hypotheses assumed for this

research.
Cl Mindset » ‘CI.
Behaviours
E t Perceived
mpowermen DT Performance
DT DT DT
Mindset "1  Intention "] Behaviours

Figure 2. Conceptual research model
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Each study discusses their respective hypotheses in depth, resulting in a set of
individual and specific conceptual models. It is also important to note that the research
model is applicable to the manufacturing context and validated as site-specific

construction of reality, ensuring the model’s adequacy (Schlesinger et al., 1979).

3.3 Limitations of the Research Model

Concurrently, these boundary conditions ‘place limitations on the propositions
generated from a theoretical model’ (Whetten, 1989:492). Although this conceptual
model is generic from the theoretical point of view, it was developed with
manufacturing-specific conditions in mind. They gave rise to the research questions in
the first place, but also defined the hypothesised relationships between variables and
their operationalisations.

A second limitation involves the selection of variables. The proposed model is
limited to elected theoretical propositions and factors that are considered essential for
answering the research questions. Continuing the research should involve extending

this model to include additional factors.
Having established the theoretical backbone and framework, the following

chapter elaborates the methodological approach on how the framework for conducting

hypothesis-driven research to generate meaningful results is designed.
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4 Research Design

Deciding on the research design highly depends on the aim of the research
(James and Thayer, 1975), the object of research (Saunders et al., 2019), and the
researcher conducting the research (Easterby-Smith et al., 2015).

The decision on how to conduct research is typically driven by research
philosophies that can be drawn from the research aim and from the construct variables
relevant to the research (Anderson et al., 2009). The aim of this research is to
understand the inter-dynamics of Cl behaviour and DT readiness and their joint effect
on DT performance. Specifically, Study A establishes and evaluates the impact of DT
behaviours on perceived DT performance. Study B explores the influence of CI
behaviours on DT readiness by considering their underlying mindset and the mediating
role of empowerment. Lastly, Study C investigates the ‘triangle’ effect of CI
behaviours, DT behaviours, and perceived DT performance by determining the
relational strength (i.e. moderating role) of CI maturity.

This chapter outlines the overall research design and the methodology used to
achieve the research objectives that guided the empirical studies. Due to the nature of
this research, the overall aim is to ensure theoretical and methodological rigour while
maintaining relevance for practice, hereby striving towards evidence-based

management (Rousseau, 2006).

4.1 Research philosophy and methodology

In order to guide this research in a cohesive and structured way, Saunder’s
research framework (i.e. research onion) is followed, consisting of the sequential
layers of research philosophy, approach to theory development, methodological
choice, research strategy, time horizon, and techniques and procedures (Saunders et
al., 2019).

Research philosophy

Before commencing research, reflecting on how reality needs to be studied is essential.
Based on the purpose and context of the research aim, epistemological, ontological
and axiological considerations should be assessed. Ontological assumptions reflect the
perception of the nature of reality, while epistemological assumptions incorporate the
constitution of knowledge, and how acceptable and valid knowledge is defined.
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Axiology refers to the role and perception of values. These considerations are often
made under the umbrella of research philosophies. Deciding on the research design
begins with defining a research philosophy as a northern star throughout the research
journey.

This research aims to identify and measure relationships between variables that
are proposed by theory-driven hypotheses. It is not the intention to merely explore
factors of constructs, but to assess causes and effects between variables. The interest
lies in the variation of causal relationships. Therefore, this research is carried out
through the lenses of objectivism, which considers the research context as external to
social actors (Bryman and Bell, 2015). Objectivism promotes an independent unbiased
existence of physical and social phenomena with a tendency towards universality and
endurance (Saunders et al., 2019). Identifying effects between variables, findings are
envisaged that are generalisable, replicable and unbiased as a result of the studies.

In light of the objectivist angle in ontology, epistemology and axiology, a
positivist-functionalist perspective is followed which considers the research object as
“observable social reality to produce law-like generalisations” (Saunders et al.,
2019:144), looking for value-free research and independence of the researcher. In
accordance with Burrell and Morgan (2016), rational explanations are aimed for as
well as attempting to offer generable recommendations based on universally valid
results. The research focuses on observable and measurable facts with emphasis on
quantifiable observations to establish causal relationships. In order to determine these
relationships, the TPB is utilised as universal rule to help explain or predict behaviour.

The researcher distances herself from the research object and seeks to remain neutral.

Approach to theory development

Following a positivist-functionalist research philosophy, the research is guided
through a deductive approach, which tests theoretical propositions and revises theory
based on the research outcomes. The TPB provides the research framework which
guides an understanding of the relationships between the research variables. Testing
for generalisable results applying theory, close attention to the careful selection of

construct measures, and sample definition, was paid.
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Methodological choice

In line with a deductive approach and considering the research objectives, a
quantitative mono-method was applied to numerically measure the relationships
between the variables. A standardised data collection technique underlines the
ambition to create measurable observations whereby meaning is generated from
numerical data. The explanatory studies are facilitated by combining probability and
non-probability sampling techniques to enable statistically valid and reliable

inferences to be made.

Research strategy

As a research strategy, a survey procedure consistent with a positivist philosophy and
deductive approach is applied in order to quantify and measure the variables in a
standardised manner. Surveys allow the collection of such standardised data, hereby
facilitating comparisons between individual cases or groups (Saunders et al., 2019).
Using a thorough data analysis method, the data is utilised to carry out descriptive and

inferential statistics to answer the research questions.

Time horizon

The survey is designed to enable cross-sectional research (i.e. social survey design)
which measures data at one point of time across multiple cases, industries and
locations. For all three studies, the aim is to determine the co-existence of Cl and DT
at one point in time, and to measure their correlation. A cross-sectional study aims to
quantify variation and it can yield valid and reliable results if the measures are correct
(Bryman and Bell, 2015). Therefore, reliable construct measures are selected that have
been verified in previous research. Further studies may apply a longitudinal approach

to measure the effect over time.

Techniques and procedures

In order to collect data using a survey strategy, an online self-completion questionnaire
is opted for in line with the research philosophy and approach. This technique enables
the collection of standardised questions from a large number of respondents, allowing
for statistical analysis. Self-completion questionnaires reduce personal bias of the
researcher and eliminate a potential Hawthorne effect. The section below provides

more insights into the questionnaire design.
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4.2 Operationalisation of Constructs

This research involves eleven latent constructs which are measured by sixty
items overall. Each study makes use of its respective constructs described in their own
sections. The following part lays out the measurement for our entire research model

and is summarised in Table 4.
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Table 4. Construct operationalisation

Construct

Operational definition

Scale source Number of items

Item description

Continuous improvement
attitude

Continuous improvement
subjective norms

Continuous improvement self-
efficacy

Continuous improvement
behaviours
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Degree to which a manufacturing employee has a
favourable or unfavourable evaluation or appraisal of
continuous improvement activities

Perceived social pressure to perform or not perform
continuous improvement behaviours

Perceived ease or difficulty of performing continuous
improvement behaviours

Behavioural patterns that promote everyone in the
organisation working together using a scientific approach
to improve organisational processes and routines

Liu et al. (2006)

Yen-Tsang et al. 4
(2012)

Yen-Tsang et al. 3
(2012)

Jurburg et al. (2017)
Yen-Tsang et al. 4

(2012)
Trang (2024)

Bessant et al. (2001)
Lizarelli et al. (2022) 14
Jurburg et al. (2018)

Continuity

Learning

Teamwork

Leadership commitment
External pressure

Peer pressure

Competitive pressure
Autonomous implementation
Implementation competence
Idea finding

Resilience

Contribution belief

Blame culture

Structured problem-finding
Participation

Strategic alignment
Strategy communication
Integration

Recognition

Management support

Cl system

Process evaluation
Interdisciplinary teams
Stakeholder cooperation
Senior management support /
system improvement
Knowledge management



Construct

Operational definition

Scale source

Number of items

Item description

Empowerment

Digital transformation attitude
Digital transformation
subjective norms

Digital transformation self-
efficacy

Digital transformation
intention

Digital transformation
behaviours
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An individual’s perceived and actual freedom and
autonomy of employees to take their own decisions as
well as assuming responsibility for their actions

Degree to which a manufacturing employee has a
favourable or unfavourable evaluation or appraisal of
digital transformation behaviours

Perceived social pressure to perform or not perform
digital transformation behaviours

Perceived ease or difficulty of performing digital
transformation behaviours

Motivational factors influencing digital transformation
behaviours (i.e. indication of how hard people are willing
to try to perform DT behaviour)

Individual behavioural patterns that enable the digital
transformation of their organisations

Pradhan and Panda
(2021)

Muehlburger et al.
(2022)

Seifert (2023)

Muehlburger et al.
(2022)

Meske and Junglas
(2021)

Blanka et al. (2022)

10

Goal internalisation
Unconventional thinking
Autonomy
Communication
Purpose
Competence
Self-determination
Impact

Reservation
Positivity

Risk propensity
Entrepreneurship

Organisation & Co-workers

Exclusion
Competitive forces
Usage

Understanding
Leading

Support

Participation
Feedback

Benefit belief

Data handling

Vision creation
Pro-activeness
Experimental learning
Training
Teamworking
Innovative ideas
Value identification
Management support
Self-organising teams
Adaption



Construct Operational definition Scale source Number of items Item description
Trischler and Li-Ying Process improvement
(2022) Digital reputation

Perceived digital
transformation performance
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The extent to which organisational members perceive the
new digital business model to be creating value

Tortorella et al., (2023)
Hanelt et al. (2021)
Nicolas-Agustin et al.,
(2022)

Digital vision
Social interaction



Continuous improvement attitude. In line with the TPB, the attitude towards CI is
defined as the degree to which a manufacturing employee has a favourable or
unfavourable evaluation or appraisal of continuous improvement activities (Ajzen,
1991). This construct was measured by four items. Two items from the CI scale of Liu
etal. (2006) were adopted who modified Flynn et al.’s (1999) original eight item scale.
The reliability and validity of this scale has been established in previous research
(Huang et al., 2011; Peng et al., 2008). Two more items were included based on Yen-
Tsang et al. (2012) to emphasise attitudes towards leadership commitment and
teamwork. All four items were measured on a 7-point-Likert-scale (1=strongly

disagree; 7=strongly agree).

Continuous improvement norms. Besides Cl attitudes, CI behaviours can be predicted
by their underlying subjective norms according to the TPB. This perspective defines
subjective norms as the perceived social pressure to perform or not perform CI
behaviours (Ajzen, 1991). ClI norms are operationalised using the definition of social
pressure and three respective measures: external, peer and competitive. This approach
is supported by Yen-Tsang et al. (2012). The same 7-point-Likert-scale (1=strongly

disagree; 7=strongly agree) was used.

Continuous improvement self-efficacy. Instead of the description of perceived
behavioural control proposed by theory, the focus is on perceived capabilities and thus,
the notion of self-efficacy is adopted (Bandura, 1977). This construct is
operationalised as perceived ease or difficulty of performing CI behaviours measured
by four items: autonomous implementation (Jurburg et al., 2017), implementation
competence, idea finding (Yen-Tsang et al., 2012) and resilience (Trang, 2024). To
better support the research, wording was adjusted to fit the context. Participants were
asked to state their perceptions on a 7-point-Likert-scale (1=strongly disagree;

7=strongly agree).

Continuous improvement behaviour. Cl behaviour is seen as behavioural patterns to
incrementally improve work tasks. The measurement scale is based on the work of
Bessant et al. (2001) which has been frequently cited in previous research. In order to
reduce the number of items, the original scale was compared with items used by
Lizarelli et al. (2022), Jurburg et al. (2018) and Dabhilkar and Bengtsson (2007).
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Overall, fourteen items were selected for final inclusion based on factor loadings in
previous research, research context fit and the emphasis on a learning organisation
(Bessant and Caffyn, 2006). Some of the items were rephrased for improved
understanding. The participants were asked to evaluate the statements using a 7-point-

Likert-scale (1=strongly disagree; 7=strongly agree).

Empowerment. The concept of empowerment is multi-faceted and can be studied from
various angles. For our purposes, empowerment is described as an individual’s
perceived and actual freedom and autonomy of employees to take their own decisions
as well as assuming responsibility for their actions (Spreitzer, 1977). For the purpose
of this research, empowerment is viewed as a bipartite construct which is measured
through psychological empowerment and structural empowerment. Psychological
empowerment is viewed as an individual’s subjective sense of having control over
themselves and the environment, and is measured by four items. On the other hand,
structural empowerment focuses on creating an organisational environment in which
individuals have the agency to make decisions on their work lives. This construct is
also measured by four items. The scale of Pradhan and Panda (2021) is adopted as it
combines both psychological and structural empowerment, and indicates good validity
and reliability. However, due to high item quantity, their items reduced to count eight
overall which were measured on a 7-point-Likert-scale (1=strongly disagree;

7=strongly agree).

Digital transformation attitude. The construct of DT attitude refers to the degree to
which manufacturing employees have a favourable or unfavourable evaluation or
appraisal of DT activities (Ajzen, 1991). The individual DT readiness measurement
scale developed by Muehlburger et al. (2022) was utilised as it integrates both
information system perspectives and behavioural change foundations. Their scale is
based on change readiness and fits the research purpose. The construct was measured
by four items using the dimensions of reservation, positivity, risk propensity and
entrepreneurial attitude. For each item, statements were defined for participants to

assess using a 7-point-Likert-scale (1=strongly disagree; 7=strongly agree).

Digital transformation norms. Analogical to CI norms, DT norms reflect an

individual’s perceived social pressure to perform or not perform DT behaviours
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(Ajzen, 1991). This construct is operationalised using three items that indicate social
pressure: co-workers, feeling of exclusion (Seifert, 2023) and competitiveness in
alignment with the TPB. Participants were asked to indicate their personal perception

on a 7-point-Likert-scale (1=strongly disagree; 7=strongly agree).

Digital transformation self-efficacy. Following the TPB and Bandura’s concept of
self-efficacy, the intention to perform a behaviour is partially predicated by one’s
perceived behavioural control or self-efficacy (Ajzen, 1991). Withina DT context, DT
self-efficacy is operationalised as perceived ease or difficulty of performing DT
behaviours. In order to measure this construct, the dimension of technological affinity
of the individual DT readiness measurement scale is adopted (Muehlburger et al.,
2022). With some linguistic modifications, three items are utilised to measure this

construct on a 7-point-Likert-scale (1=strongly disagree; 7=strongly agree).

Digital transformation intention. The construct of DT intention is a modified version
of the behavioural intention concept from the TPB. According to Ajzen (1991) and
adapted to the digital context, the intention to perform a behaviour reflect motivational
factors influencing DT behaviours and indicate of how hard people are willing to try
to perform DT behaviours. To measure DT intention, the scale of Meske and Junglas
(2021) was adopted. Based on this understanding, the construct was measured using
three items, which respondents assessed on a 7-point-Likert-scale (1=strongly

disagree; 7=strongly agree).

Digital transformation behaviours. While some discussions revolve around required
skills and capabilities in a digital environment, there is a gap to identify respective
behaviours of individuals within manufacturing companies to enable their DT. To
operationalise this construct, DT behaviours are viewed as competency driven
individual behavioural patterns to (systematically) enable DT in organisations. The
measurement items were formulated based on the competency framework by Blanka
et al. (2022) as it links competencies to implied behaviours and abilities, which are
later combined with individual digital maturity levels of organisations. Ten items were
selected to measure DT behaviours and assessed on a 7-point-Likert-scale (1=strongly

disagree; 7=strongly agree).
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Perceived digital transformation performance. DT can be viewed as a continuous
process of integrating technologies and organisational practices to create a digital
culture. Its performance depends on many factors and currently lacks a common
understanding and definition. Therefore, there is a need to select appropriate measures
that underlie research-specific requirements. Here, DT performance is seen from a
process perspective and operationalised as multidimensional phenomenon that triggers
significant changes using “advances in digital technologies to build capabilities that
refresh or replace an organization’s business model, collaborative approach, and
culture” (Warner and Wéger, 2019:344). From this standpoint, extant literature was
summarised and indicators were selected to measure DT performance in line with the
research context, i.e. from the perspective of the individual. Considering the varying
level of maturity within the organisations, items were selected that are applicable to
both beginners and very mature organisations in respect to DT, and can be understood,
articulated, and evaluated by employees of an organisation through subjective
judgement. The construct was measured by four items, digital vision (Tortorella et al.,
2023; Hanelt et al., 2021), social interaction (Nicolas-Agustin et al., 2022), process
improvement and digital reputation (Trischler and Li-Ying, 2022).

In addition to the latent constructs, the additional variables age, gender, job role,
tenure and type of company were controlled for as these factors have shown to impact
the utilised variables (e.g. the influence of age on the feeling of digital exclusion;
Seifert, 2023; or age, gender and tenure as predictors for technology adoption;
Venkatesh et al., 2003; Garcia-Sabater et al., 2012).

4.3 Procedure and quality assurance

The procedure for conducting this research study follows a systematic and partially
iterative process. The unit of analysis (i.e. the individual) for this study is based on the
purpose of the research and the defined research objectives, and a sampling strategy
selected to allow for a well-grounded and targeted questionnaire design. The
questionnaire was then tested in a pilot study and modified to better fit the main data
collection procedure. During the main study, respondents were asked to complete the
final questionnaire through Qualtrics. 105 gatekeepers were asked to distribute the

questionnaire amongst 10 people in their organisations and a reminder was sent after
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two weeks. Overall, out of 428 started questionnaires, 303 were completed in time.
The remaining 125 questionnaires had too many missing data making data imputation
techniques invalid or respondents did not consent to participate. The standard
deviation for each case was reviewed to identify respondent misconduct and cases
below a 0.25 std. were excluded (n = 3; STD = 0,128). In total, 300 valid cases
remained in the final sample.

Thus, the survey demonstrated a response rate of 40% which corresponds with
other similar studies. Likewise, while the dropout rate was 30%, dropout could not be
associated with a particular variable, indicating random dropout. Missing data was not
an issue in this survey. An overview of some data modifications can be found in
Appendix B as well as a final sample demographics overview in Appendix C.

Figure 3 visualises this procedure.

Research Questionnaire Main data
obj _]CCtIVCS design collection

June July August - October November
2023 2023 September 2023 December
2023 2023

Figure 3. Research procedure and timeline

Each step of the research procedure will be described in detail below.

4.3.1 Unit of analysis

Considering the research aim is to understand the interplay of Cl and DT from a
behavioural perspective, particularly recognising the characteristics of employees that
contribute to the success of DT and examining the effect of CI behaviours on the
behavioural readiness for DT, this research concentrates on the role of individuals in
developing organisational DT capabilities. Using the TPB as a framework, the
approach taken explores the process of developing individual DT behaviours and how
they are shaped by cognitive mechanisms and organisational context. Therefore, the
unit of analysis is the individual in each of the three studies and individual employees

are selected for the sample rather than organisations.
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4.3.2 Sampling and research sites

The manufacturing industry is a major contributing factor to both the economic
success of Europe and the employment of its citizens. According to Statista, the value
added is forecasted to generate US$15.36tn in 2024 with a compound annual growth
rate of 3.56% over the next four years.

Cl shares a long history with the manufacturing industry, particularly since the
rise of TQM and lean manufacturing. On the other hand, DT originated in the field of
information systems and computing, but has resulted in new opportunities for many
industries including manufacturing.

As this research investigates the twin topics of Cl and DT, manufacturing is
deemed to be an ideal research context that can draw on a broad range of experience
of ClI, but has also already taken on the journey of DT. Thus, in today’s business
environments, manufacturing employees are now likely to be simultaneously engaged
in Cl efforts and DT activities.

The application of a survey method requires appropriate measures to ensure
research validity and reliability, and therefore, a large representative sample will be

required.

The focus for this research centres around the high-value manufacturing sector
(Livesey, 2006). A multi-stage sampling approach is chosen to combine the benefits
of probability and non-probability sampling. Considering the target population (i.e.
high value manufacturers), the first step involved a simple random selection of
manufacturer types based on the Standard Industrial Classification (SIC) codes (see
for example Appendix B). In total, 15 out of 161 high-value manufacturing types were
selected.

Next, organisations with headquarters in Europe as well as demonstrating Cl and
DT initiatives or experience were identified. Manufacturing companies with
headquarters in Europe were chosen to facilitate a global representation while
maintaining acommon European link. Participation in the study (i.e., selection criteria)
required that individuals were working in a high-value manufacturing company which
was either pursuing, or had established, Cl and DT initiatives to ensure suitability and
fit for the purpose of the research.

The third step involved a random selection of 105 gatekeepers from the

identified organisations, who were then asked to distribute the survey amongst 10 of
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their employees (i.e. snowball sampling) whom they considered to be most suitable.
Snowhball sampling is particularly useful if access to a large population is challenging
(Bryman and Bell, 2015). Here, this approach was chosen as the gatekeepers were
considered most knowledgable about the right participants for this research due to their
inter-organisational insights. The key criteria communicated to the gatekeepers was to
target experienced employees in both Cl and DT. While all functions and hierarchical
levels were nominated as potential participants, the higher likelihood of response and
the ability to answer all of the questionnaire questions were with individuals with
production-related responsibilities, such as quality management and operations
management. Finally, due to language restrictions, only individuals with a good

understanding or fluency in English, German or Hungarian, could participate.

In order to ensure statistical analysis feasibility using SPSS Amos, an adequate
sample size is required. Sample size is dependent on many factors such as research
approach, analytical method, number of variables or model complexity, time and
resources, completion rate, sample size used for similar studies and the data analysis
programme (Memon et al., 2020). Based on statistical power analysis for each of the
studies, a sample size between 119 and 184 is sufficient to detect an effect (Westland,
2010; Cohen, 1988).

4.3.3 Questionnaire design

The way questionnaires are designed can affect response rates, dropout rates and
the answers given by the respondents. Therefore, the design phase of the questionnaire
was carefully designed and tested prior to, and during, a pilot study (Dillman et al.
(2014). A self-completion questionnaire was selected to achieve the required sample
size within the research timeframe.

Utilising an online self-completion questionnaire offers several advantages. It
allows to efficiently collect data from a large number of participants, ensuring that the
desired sample size is achieved. Additionally, online questionnaires provide
convenience for respondents, as they can complete the survey at their own pace and in
their preferred location. This flexibility often leads to higher response rates and
reduces the likelihood of dropouts. This is specifically important for participants who

follow strict work schedules like in this study.
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However, it is important to consider potential drawbacks associated with online self-
completion questionnaires. For instance, there may be concerns regarding the
representativeness of the sample, as certain demographics may be less likely to
participate in online surveys. Additionally, the lack of direct interaction between
researchers and respondents could potentially result in incomplete or inaccurate

answers. These limitations are taken into account when analysing the data.

Overall, the questionnaire included all constructs that were required for all three
studies. Therefore, it was rather extensive and took about 15 minutes for participants
to complete. Previous research has shown that the impact of questionnaire length had
mixed results in regards to completion (De Vaus, 2014). Thus, the focus was on
essential questions to be able to measure all constructs without information overload.

Using valid scales, some of the items were rephrased to improve understanding.
As the questionnaire was distributed across different hierarchical levels, job functions
and ages, the questions were formulated as clearly as possible and irrespective of
workplace context.

In order to be able to distribute the questionnaire across various global locations,
the questionnaire was translated into German and Hungarian. By carrying out the
survey in three languages, questionnaire items were carefully selected and described.
Translating items into other languages helped to challenge wording and to question
understanding as meaning (i.e. lexical, idiomatic, experiential) had to be the same in
all three languages (Usunier et al., 2017). A professional translator, native industry
experts, and the researcher made sure that translation was correct including grammar

and syntax.

The structure of the questionnaire consists of five major parts. First, the research
was introduced by explaining its purpose and providing the most important
information regarding participation as brief summary of the participant information
sheet (see Appendix D). By consenting to participation, participants could move to the
next page. Then, a brief instruction was provided which included the structure of the
questionnaire. If no consent was given, the questionnaire was closed.

The second part reflect the control variables and asked for the participant’s
individual working context, including organisational role, tenure, type of company,

country, gender and age group. These questions were started with as they encompass
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low complexity and are easy to answer, hereby aiming to leave the participants with a
feeling of success early on.

This part was then followed by questions on empowerment, which measure the
construct of empowerment.

Next, participants were asked to assess statements that indicate their perception
of CI and their actual CI behaviour. Participants were free to leave additional
comments on ClI in an open-text field.

DT was chosen to be last as questions were most complex and more difficult to
answer, depending on an individual’s digital literacy. Again, the opportunity was given
to leave additional comments on DT in an open-text field. Lastly, general comments
could be made if required. The questionnaire concluded with a thank you to

participants, and a note that the researcher can be contacted for study results.

In order to minimise risks and maximise data quality and respondent
engagement, some measures were taken for (1) prompt: clear instructions and contact
e-mail for clarification if needed, (2) respondent fatigue and boredom: every effort was
made to only include essential questions for the research and a maximum of five
questions per page (3) elaboration of answers: optional comment boxes throughout the
questionnaire were included for respondents to add any additional information they
deemed necessary, (4) loading: use of rating scales instead of open-ended questions,
(6) influence: the questionnaire is not readable as a whole, partial use of reversed scales
to reduce response bias, and no biased language, (7) respondent: screening questions
and utilising gatekeepers, (8) length: pilot test with a small sample to identify any
unnecessary questions or areas for improvement, (9) literacy: attempt to use clear and
simple language, avoid double-barrelled and ambiguous questions and three different
language options to choose, (10) missing data: use of mandatory questions and use of
a progress indicator to show respondents how far they are in completing the
questionnaire, encouraging them to complete all questions, (11) response rate:
personalised invitations and reminders for the gatekeepers, communication of benefits
and conducting non-response bias analysis.

In sum, by complying with questionnaire design principles, the aim was to
design a questionnaire that effectively captures the information required to answer the
research questions while providing a positive participant experience. Awareness of

potential drawbacks encouraged improving the questionnaire for main data collection.
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4.3.4 Pilot study

Prior to full data collection, it is important to ensure contextual construct face
validity, a good understanding for participants concerning questions asked, and to test
a number of assumptions that are required for data analysis. A pilot study refers to a
small-scale research study conducted before the main study. It serves as a trial run to
identify and address any potential issues or challenges, allowing necessary adjustments

to be made before committing to a full-scale investigation.

For the pilot study, 44 participants were recruited by convenience to complete
the questionnaire and to provide feedback over a two-month period. Using three
rounds of interviews with different groups of participants, the quality of a research

questionnaire could be established, as detailed below.

First, two academics for each language (i.e. English, German, Hungarian) were
consulted to review the scales, highlight potential construct validity issues and report
on cognitive load. All academics were either knowledgeable in industry or well-
experienced with surveys. After completing the online survey in their own time, all
academics provided feedback either through e-mail or verbally over the phone. Based
on their responses and feedback, a number of minor adjustments were made. For
example, instead of measuring the construct of empowerment as a single factor, the
scale was expanded to account for both structural and psychological empowerment. In
addition, the length of the questions was substantially reduced.

In a second round, experts in the field of Cl and DT were asked to verify the
meaning of questions, validate content validity and report on potential redundant
items. Valid results require common understanding of the questions, which also
reduces dropouts. This shared understanding refers not only to all statements and
keywords, but across all three languages. Using virtual focus group-type interviews
for each language, nine experts were asked to complete the survey during two-hour
sessions and to report back what they understood after each statement. Their
understanding was ranked on a scale from 0 to 10 (0 equal not understand at all, 10
equals understand perfectly) by the researcher, resulting in a final face validity of 8.2
(SD = 1.5). In a subsequent discussion, items were evaluated for their richness and

four items were removed due to overlapping statements after all three interviews.
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The last round was carried out with individuals from the manufacturing sector
that share the same characteristics as the targeted sample to provide general feedback
on the questionnaire (e.g. accessibility, look, and feel) and to ensure the statements can
be easily understood. During a two-week period, the online survey was sent to 30
participants, out of which 29 completed on time. The pilot questionnaire contained
additional feedback questions and free-text boxes for the participants to provide
feedback throughout the survey. After closing the survey, the results were consolidated
and reviewed in depth. Consequently, wording was adjusted for the final questionnaire
as well as certain design features for ease of use (e.g., questions shown per page limited
to five). In addition to consulting the feedback of the participants, another aim of the
pilot study was to test if the response patters meet the requirements for the analytical
methods. By adopting a 7-point-Likert scale, variances were accounted for rather than
respondents opting for extremes. The results indicate a normal distribution pattern
amongst the respondents of the third round. Due to the limited number of respondents
and considering the complexity of the research model, any initial analysis such as
confirmatory factor analysis (CFA) does not, however, accurately confirm scale
validity and could not be tested in the pilot study.

Finally, the last aim was to enable the estimation of required sample size. With
a desired statistical power of 0.8 and probability level of 0.05, power analysis was
used to determine the minimum sample size to detect an effect. The results confirm
that a sample of 200 will be sufficient for the studies (Cohen, 1988; Westland, 2010)

Post- the pilot study, the modified final questionnaire was considered suitable

for main data collection as data saturation during the interviews was reached.

4.3.5 Data collection process

Cl activities and DT both change in time, moving across stages of maturity. As
this research attempts to measure the relationship of ClI and DT, data collection was
carried out in October 2023 as a cross-sectional study which manifests the relational
effect at one specific point in time. This design allows for the collection of data from
a diverse group of participants, who exist in particular maturity levels at that time.

Figure 4 demonstrates the overarching main data collection process.
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Modified Questionnaire sent Reminder Questionnaire
questionnaire to gatekeepers sent closure

3 October 17 October 31 October
2023 2023 2023

Figure 4. Data collection process

To gather the required data, an online questionnaire was created based on the
pilot study using Qualtrics and distributed to participants through gatekeepers over a
four-week period. This timeframe was chosen to ensure that a sufficient sample
population was achieved. In order to reach the gatekeepers, various methods were
utilised, including contacting individuals through company websites and leveraging
social media platforms such as LinkedIn. These avenues provided a wide reach and
allowed for the recruitment of a diverse range of participants. The following snowball
principle facilitated the recruitment of otherwise unreachable participants. A reminder
was sent to the gatekeepers after two weeks. Having reached the required sample size

in the end of October, the survey was closed after four weeks of data collection.

It is important to note that although all three empirical studies utilised the same
data set, they focused on different sections of the data. This approach allows for a
comprehensive analysis of the collected information and ensures that all aspects of the

research questions are addressed.

4.3.6 Data analysis

In conducting the analysis, the focus was on addressing the research questions
and objectives. The aim is to evaluate and test the relationship between a complex
system of variables. Therefore, structural equation modelling (SEM) is used to analyse
the data which enables simultaneous analysis of variables. SEM draws on various
foundational methods, including regression analysis from statistics, path analysis from
epidemiology, measurement theory from psychology, factor analysis from both
psychology and statistics, as well as simultaneous equations from econometrics. By
integrating these interdisciplinary tools, a comprehensive understanding of the data
can be gained and meaningful conclusions can be drawn.

Thus, SEM is particularly well-suited for examining complex constructs, such

as psychological latent factors, and for investigating causal relationship systems and
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mediated effects. Compared to multiple regression analysis, using SEM offers greater
robustness and flexibility (Collier, 2020).

The analysis is based on both categorical (control variables) and ordinal data
(indicators) and our unit of analysis is the individual.

To facilitate the analysis, the data was transferred from Qualtrics to IBM SPSS
for initial data screening. This included screening the data for outliers, missing data,
errors, and any instances of respondent misconduct (Collier, 2020). Multiple
imputation for missing data was not required (Eekhout et al., 2013).

In addition, coding was reviewed to ensure the correct representation and
usefulness of data.

Once the dataset was ready for analysis, the data was transferred to SPSS®
AMOS® 29. Using this software, it is possible to specify, assess, estimate and present
the research model in a causal path diagram to indicate the hypothesised relationships

between constructs.

For data analysis, a SEM four step approach was followed in each of the empirical
studies:
1. Establish satisfactory measurement model for key concepts using latent
variables
2. Fit regression paths between concepts
3. Test hypotheses on model parameters

4. Assess model fit

The foundation of structural equation models lies in its integration of factor
analysis for the measurement of latent constructs and a regression model for examining
the proposed relationships between the latent constructs. The following equation

formula 1 represents the approach to measurement model estimation:

yi= at+tAn + g
Equation 1. Measurement equation

In alignment with Muthén and Muthén (2002), y is a vector of observed

indicators with dimensionality p, corresponding to an m-dimensional vector of latent

Page 48



variables 1. The factor loading of the observed indicators is represented by A, ap xm
parameter matrix of coefficients. Additionally, € is a vector of disturbances associated
with the observed indicators, and its covariance matrix is denoted by 6. The model
encompasses a p-dimensional vector a, representing a set of measurement intercept

parameters.

For the measurement model, confirmatory factor analysis (CFA) is utilised
which is widely used statistical technique to analyse the degree to which indicators
measure their latent constructs, and if the latent constructs are unique. The resulting
factor loadings represent the statistical estimates of the direct effects between latent

construct and reflective indicator, and are interpreted as regression coefficients.

The structural model follows a similar logic and the structural equation 1.2 is as

follows:

n=pB+Cn+ ¢
Equation 2. Structural equation

In the structural equation 2,  is a vector of dimensionality m. The parameter
matrix of regression slopes among latent variables is denoted by C, which has
dimensions m x m. Additionally, t is a matrix of dimensions m X (, capturing the
regression relationships between latent variables and observed variables. In this
context, { is an m-dimensional vector representing the residual variance for the latent
variables, while y denotes the covariance matrix of {. However, such equation
incorporates the phenomenon of recursiveness. Therefore, the equation is adjusted as

follows:

= 0-07"8+ (1-0)7%;
Equation 3. Non-recursive structural equation

Integrating the structural equation 3 into the measurement equation, the holistic

equation follows:
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yi= «a + A(l - C)_lﬁ +/1(1 - C)_lzi + &;

Equation 4. Integrative equation

The approach of structural equation modelling allows to assess theory-driven
hypothetical models by comparing them to collected data. This comparison involves
analysing the mean and covariance matrix of observed variables and contrasting them
with the specified or theorised matrix (Muthén and Muthén, 2002). Log likelihood
ratios, anticipating a models' degrees of freedom (Hu & Bentler, 1995; 1999), are used
to evaluate differences between these models. When the observed matrix is shown to
be significantly different from our hypothesised model, it can be concluded that the
model does not fit the data. In simpler terms, fitting the theoretical model to the
observed data involves the solution of equations in a way that the data aligns with the
model (Hox & Bechger, 1998).

In order to assess the fitness of the research models, robustness-of-fit statstics
are utilised. The robustness-of-fit in structural equation modeling refers to the model's
ability to maintain its validity and reliability across different conditions and datasets.
It assesses how well the model performs and holds up when faced with variations in
data or potential departures from the assumed model specifications. A robust model
exhibits stability and generalisability, indicating that its findings are not overly
influenced by specific characteristics of the dataset and can be applied to diverse
situations. In this research approach, indicators commonly used in previous studies are
used. This includes the Comparative Fit Index (CFI) which compares the fit of the
specified model to the fit of a baseline or null model, and it takes into account the
complexity of the models being compared. A CFI value close to 1 indicates a good fit,
suggesting that the specified model is relatively better at explaining the observed data
compared to a more restrictive baseline model. Generally, a CFI value above 0.90 is
considered acceptable, and values closer to 0.95 or higher are indicative of a very good
fit.

Moreover, the Incremental Fit Index (IFI) was utilised as an additional fit
indicator. Like the CFI, the IFI values range from 0 to 1, where a higher value indicates
a better fit. An IFI value above 0.90 is generally considered acceptable, and values
closer to 0.95 or higher suggest a very good fit. The Standardised Root Mean Square
Residual (SRMR) as well as the Root Mean Square Error of Approximation (RMSEA)
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were also evaluated. The SRMR assesses the discrepancy between the observed and
predicted covariance matrices, standardising the residuals by dividing them by an
estimate of the population standard deviation. In simpler terms, SRMR provides a
measure of the average standardised discrepancy between the observed and model-
implied covariance matrices. A lower SRMR value indicates a better fit, with values
close to 0 considered indicative of a good fit. RMSEA estimates the average
discrepancy per degree of freedom, considering both the lack of fit and model
complexity. It is particularly useful for penalising models that are overly complex, and
it provides an indication of how well the model might generalise to new data. In terms
of interpretation, lower RMSEA values suggest better model fit, with values close to
0 indicating a good fit. Commonly accepted thresholds are around 0.05 for a close fit,
0.08 for a reasonable fit, and 0.10 for a marginal fit.

Instead of using the chi-square (x?) as additional indicator, the relative chi-
square (y*/df) is utilised because it takes sample size into account. It is a ratio of the
chi-square statistic to the degrees of freedom, providing a normalised or standardised
indicator of fit. Values below 3 are considered good fit while values below 5 are still
considered acceptable (Schumacker and Lomax, 2004).

Overall, it is important to note that models with more indicators tend to have

weaker model fit statistics.
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4.4 Ethical Considerations and Data Protection

Throughout the research process, close attention was paid to ethical
considerations. Before commencing data collection, the research project and the
questionnaire was thoroughly reviewed and approved by the Ethics Committee of
University of East Anglia.

The research was originally triggered by Mercedes-Benz Hungary Kft. with no
funding involved. However, due to the Covid pandemic, the research distanced itself
from a specific organisation and was carried out independently. Therefore, and equally
in light of ethical considerations concerning the research and individual organisations,
a cross-sectional design was chosen rather than a case study.

During the data collection process, adherence to UK regulations and human
protection was a matter of course. This study complies with GDPR, UK GDPR and
UK DPA 2018. Neither the participants nor the researcher was adversely affected
which was ensured through anonymity of accounts and confidentiality of records.
Gatekeepers have played an important role in facilitating the study. During data
collection, communication strategies were developed in order to build collaborative
networks which are required for research realisation (e.g. see Buchanan et al. (1988)
and Johl and Renganathan (2010)). Factors that were considered included, for instance,
the transparency on value of the research, adherence to ethical considerations and the
confirmation of UEA thereof, a clear description of the research process and potential
impact on business operations, evaluation of any potential risks, and a statement on

the benefit of this research.

The method for obtaining permission of the gatekeeper was dependent on the
individual gatekeeper. A detailed participant information sheet in all three languages
was attached to the first page of the online questionnaire and sent alongside the
invitations for participation (see Appendix D). The information sheet and the first page
of the questionnaire highlighted the key research information (e.g. research purpose,
necessity of participation, data management, report of findings and research process).
The participants could make an informed decision on whether or not to participate in
the study. By clicking on the consent button, participants agreed that they were
voluntarily participating, working in a high value manufacturing company, understood

the anonymity of responses and the withdrawal options.
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Privacy was respected through anonymity and the avoidance of sensitive
questions. Each case was treated equal, fair and with sensitivity. Participants were free
to withdraw from the study at any point, before submitting the questionnaire.
Withdrawal after questionnaire completion was not possible as individuals could not
be identified.

In addition, honesty about the research purpose and the data collected is part of
research integrity and the researcher condemns any deception attempt. At all times, it
was attempted for this research and the researcher to be trustworthy.

Reduce personal bias was aimed for by random selection of participants, use of
gatekeepers and online surveying. The researcher is aware that personal values can
influence what and how data is interpreted. Therefore, countermeasures to minimise
personal bias at any stage of the doctoral research were taken. For instance, the
findings were reviewed with the supervisory team.

Moreover, the questionnaire was kept as short as possible due to the time constraints
of manufacturing employees.

Due to online data collection, some additional ethical matters were considered.
Throughout the sampling process and follow-ups with respondents, the research
complies with the Research Involving Social Media guideline set out by the
University. Data Privacy regulations and the Social Media guideline of the University
were followed.

The collected data will not be stored in a repository due to a single study
permission of the companies and the agreement to not further use the data for other
purposes. Data and file encryption techniques are used to secure the storage of the data.
According to the UEA Research Data Management policy, the data will be securely
stored and kept for 10 years for access by the researcher, unless stated otherwise by

the participating organisations.

45 Summary

The process of establishing DT behaviours and how they are linked to the
organisational performance of DT is not well understood. Additionally, the interplay
of ClI culture and DT remains unexplored. Considering these research gaps, the angle
of objectivism is followed and a positivist-functionalist perspective is adopted to carry

out deductive research using the theory of planned behaviour. A quantitative survey
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strategy is adopted using an online self-completion questionnaire for cross-sectional
research. The questionnaire was designed based on the research objectives and tested

in a pilot study prior to main data collection.

Utilising a thorough research design and carrying out three empirical studies,
research gaps are addressed by aiming to theoretically rationalise and test: the process
of developing DT behaviours and how they are linked to DT performance; the
influential condition of CI behaviours and the mediating effect of empowerment; and
the triangle effect of CI behaviours, DT behaviours and DT performance by exploring

the explanatory role of CI maturity for DT dynamics.
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5 Study A: Developing Individual Digital Transformation
Readiness and Exploring Its Impact on Digital Transformation
Performance

5.1 Introduction

In today's fast-paced and highly competitive business landscape, digital
transformation (DT) has become a critical driver of growth and innovation. DT
involves the integration of digital technologies into all areas of a business,
fundamentally changing how it operates and delivers value to customers. However,
achieving successful DT requires more than just implementing new technologies. It
involves a holistic approach that encompasses changes in organisational structure,
culture, leadership, and value creation paths. Since the beginning of discussions
revolving around DT, practitioners, organisations and scholars have departed on a
journey for a search of digital capabilities. Noteworthy, the focus is almost always on
the organisation as a whole (e.g. Stentoft et al., 2021 on industry 4.0 readiness) while
neglecting the importance of the individual. However, few remarks have been made.
For example, Warner and Wager highlight that ,.digital sensing capabilities require
digital mindset crafting* (2019:345) and refer to it as a new thinking approach within
a digital context, particularly with a strategic orientation. Thus, digitally transforming
an organisation naturally necessitates a transformation of the workforce in order for it
to be successful (Eden et al., 2019). Tortorella et al. (2020) argue that simply
implementing digital technologies will not be sufficient to achieve superior
organisational performance. Sociocultural systems and elements such as learning must
be developed to thoroughly benefit from digital technologies. Consequently,
developing a digital culture must consider the individual.

In contract, much research to date has explored the impact of digital technologies
on employees (e.g. Malik et al., 2022) putting the individual in a passive position.
Here, digital technologies are considered something that happens to individuals.
However, in many cases, organisational members take the lead and commit to their
agency (Colbert et al., 2016; Butschan et al., 2019). This research takes a rather pro-
active stance whereby individuals are able to influence and shape the digital

transformation of their organisations (Ostmeier and Strobel, 2022).
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Although few studies exist that explore human-related matters such as digital
culture or digital mindset, how individual behaviours can be developed and how they
influence the performance of digital transformation remains unexplored.

This study addresses this research gap by investigating the concept and process
of individual digital transformation characteristics and relating them to the notion of
digital transformation performance. Thus, conducting an empirical study, we aim to
(1) conceptualise the constructs of digital mindset, digital transformation behaviours
and digital transformation performance, (2) theorise the process of framing individual
digital transformation behaviours, (3) establish the effect of digital transformation
behaviours on organisational digital transformation performance and (4) empirically
validate our assumptions using a quantitative survey method, by answering the

following research question:

RQ1. What behavioural digital transformation characteristics might impact

organisational digital transformation performance?

Addressing this research question, this study contributes to the nascent field of
individual DT capabilities and identifies behavioural factors that contribute to the
success of DT.

The remainder of this work first highlights the theoretical framework required
for understanding the research field before developing hypotheses. Next, the
methodology is described. The results are provided therafter, followed by a discussion

and conclusion.

5.2 Theoretical framework

Some scholars highlight the importance of developing a digital mindset to
succeed in digital transformation (e.g. Hanelt et al., 2021). A digital mindset is an
inherent prerequisite for a digital culture that effectively copes with the rapidly
changing and turbulent business environment due to digitalisation. Organisations that
achieve a fit between digital vision and respective culture adapt easily with the ever-
changing operating models (Forsythe and Rafoth, 2022) while individuals with a

digital mindset perform better in their job and are more likely to develop resilient teams
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(Neeley and Leonardi, 2022). However, very little is known of what a digital mindset
actually entails.

As the notion suggests, a mindset inherently involves cognitive processes and
mechanisms. Drawing on cognitive psychology, different perspectives can be found
in the extant literature.

Some scholars define it as filter through which people perceive the world around
them (Rhinesmith, 1992) or as a result of knowledge structures (Gupta and
Guvindarajan). Others refer to it in the sense of merely reflecting the collection of
cognitive mechanisms in order to accomplish a task (Gollwitzer et al., 1990). A third
perspective grounds the concept of a mindset on inherent values and beliefs (Dweck,
2006). For all perspectives, put simply, a mindset is a way of thinking and orientation

towards the world we live in, which impacts our perceptions, feelings and behaviours.

Due to its nature, digital environments place specific requirements and
demands on the individual and its organisation, affording and necessitating a change
in mindset (Fitzgerald et al., 2013). Digital environments are characterised by
continuous and disruptive change dynamics that require adaptive minds, structures and
processes. Consequently, such change dynamics demand a strong learning orientation
in order to acquire the knowledge needed in a changed environment. Additionally, it
includes unlearning out-dated practices that no longer effectively serve their purpose.
Moreover, due to the nature of digital change including its complexity and speed,
organisations can no longer rely on one single function to drive digital transformation.
Expertise and responsiveness are required throughout the organisation, leading to a
dispersion in decision-making and the necessity to fully utilise available human
capital. Since individuals are encouraged to both spot digital opportunities and merge
them with the extant organisation context, a digital mindset must incorporate both
innovation and integration perspectives (Hanelt et al., 2021) which enables
organisational exploration (i.e. creating and sensing new opportunities) and

exploitation activities (i.e. seizing and transforming extant conditions).

In their attempt to consolidate cognitive psychology perspectives, Hildebrandt
and Beimborn (2022) define a digital mindset as “thinking patterns, epitomized
through cognitive processes, filters, and core convictions of humans constituted of

cognitive mechanisms and knowledge structures that affect and foster the use and
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application of digital technologies and cope with their consequences in contexts of
individuals, organizations, or society.” (p. n.a.). According to their perspective,
developing a digital mindset involves a coping strategy with the changing environment
towards an increasingly digital one. From a practice-oriented perspective, a digital
mindset can also be defined as a “set of attitudes and behaviours that enable people
and organisations to see how data, algorithms, and Al open up new possibilities and
to chart a path for success in a business landscape increasingly dominated by data-

intensive and intelligent technologies” (Neeley and Leonardi, 2022).

The existence of a digital mindset is closely intertwined with an individual’s
readiness for digital transformation because it presumes the likelihood of an individual
to engage with digital transformation. This is based on the assumption that
digitalisation changes inter- and intra-organisational dynamics that lead to alterations
in roles (Dumeresque, 2014), tasks and competences (Murawski and Bick, 2017). The
individual readiness perspective argues that specific abilities and characteristics are
required for the fulfilment of such new tasks and environments, but also to actively
drive DT activities (Muehlburger et al., 2022). Essentially, such characteristics
determine the degree to which individuals are motivated to engage in DT activities
(Becker, 2020). The concept of individual readiness for digital transformation suggests
three key values. First, the ability and willingness to change. The frequency, speed and
complexity of change distinguish digital transformation from past changes and
necessitates highly change habituated individuals who pro-actively and creatively
solve problems. Second, the understanding of digital technologies and the intention to
use them. The ability to understand and use computers, data and digital infrastructures
is becoming more prominent (i.e. digital literacy) (Martin, 2005) and represent a
foundational readiness factor. Third, innovation attitude and entrepreneurial thinking.
Acknowledging the impact of digital technologies on the business and its wider eco-
system while turning them into new opportunities will be crucial in maintaining
competitiveness and fully benefiting from digital transformation efforts.

Our view is that digital mindsets evolve in line with the digital transformation of
an individual’s surrounding. Accordingly, the way we think is different when
confronted with the early phases of digital transformation (i.e. digitization or
digitalisation) as opposed to working in a highly digitised, digitally mature

organisation.
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For the purposes of our research, we utilise the theory of planned behaviour to
conceptualise the phenomenon of digital transformation mindset using the cognitive
elements of attitude, subjective norms and self-efficacy. We explicitly incorporate the
transformation term to not only emphasise the “end state” of being digital, but
acknowledging the change process leading towards it. Simultaneously, we consider
these cognitive mechanisms to indicate the predisposition of individuals (i.e.
readiness) to digital transformation and thus, draw on respective readiness theories. In
addition, we consider DT intention as important motivational readiness factor which
links DT mindset with DT behaviours.

Although attitudes towards disruptions have long been studied (e.g. Chao et al.,
1986), digitalisation creates entirely new systems and ways of working, which
demands new perspectives. DT attitudes are adopted thinking patterns that influence
the evaluation or appraisal of digital transformation activities favourably or
unfavourably. The way digital transformation is perceived strongly depends the
attitude towards change, whether it is seen as beneficial in working life or harming
extant work practices (e.g. replacing routines by robots, making the individual
redundant). In an extreme binary case, one person views digitalisation as positive and
useful, making work life easier and more productive, while the other is rather reserved
and attempts to resist, perceiving digitalisation as harmful and unsafe. Moreover, DT
subsists on an innovation orientation and entrepreneurial attitudes. This includes both
the ability to fully utilise digital technologies and integrating them to create new
business systems, and rethinking business models. Experimenting with digital
technologies and the willingness to take risks go hand in hand with an innovation
orientation and are also considered important attitudes if an organisation strives to
remain competitive.

Besides individual attitudes, social pressure can significantly influence the way
people think and consequently their behaviour. This phenomenon is well known from
the concept of peer pressure (i.e. Ash conformity experiments) or obedience to
authority (i.e. Milgram’s experiment). In a digital context, DT norms are defined as
perceived social pressure to perform or not perform digital transformation behaviours.
Besides disciplinary orders from superiors, colleagues pose an important influential

factor in DT involvement as both work-related structures, collaborative tasks and work
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relationships can force the adoption of digital technologies. Increasingly, the notion of
digital exclusion is becoming more prominent in the literature, particularly in the
context of different age groups (Seifert, 2023). The perceived social pressure to engage
in DT due to an otherwise feeling of exclusion can cause a compelled response. In
addition, from an organisational standpoint, individuals may be encouraged to
participate in DT activities to contribute to ensuring the company’s competitiveness.
A third behavioural driver for digital transformation is what we refer to as DT
self-efficacy. Originally defined as perceived behavioural control, it describes one’s
own perceived ease or difficulty of performing a particular behaviour. In the context
of digital transformation, the perception or belief in one’s own ability is partially
linked to digital competences and the perception of one’s ability to work with new
digital technologies. Individuals with high DT self-efficacy are knowledgeable and
skilled in digital technologies and find it easy to understand and use new technologies.
However, DT self-efficacy also refers to the belief in being able to cope with the ever-
changing environment. Although technologies dominate DT discussions, it is the
resulting organisational changes that employees must master and drive as well.
However, without the motivation to genuinely engage in DT activities,
behaviour is not performed. These motivational factors are indicated by the cognitive
mechanism of DT intention, which involves the intrinsic willingness to perform DT-
driving behaviours. Hoyng and Lau (2023) coin this concept intentional digital
readiness. The intention to support and accept the changes of digital transformation is
a directional concept which determines DT behaviours. As such, individuals who are
willing to contribute to digital transformation are more likely to perform DT-driving

behaviours.

Digital mindsets seem crucial because they shape perceptions and behaviours in
a digital transformation context. So far, however, the digital mindset has not yet been
linked to specific DT behaviours and therefore, remains a rather isolated phenomenon.
Nevertheless, understanding the impact of a DT mindset on actions taken that promote
the success of DT initiatives is key for placing the concept of DT mindset in the wider
research spectrum.

In order to examine the impact of a DT mindset on DT behaviours, the latter
needs clarification. The substance of DT behaviours lacks theoretical and empirical

examination and has not yet been addressed according to our best knowledge.
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Nevertheless, one related research stream explores the required skills and competences
within DT environments. Most research on digital competencies recognises the need
for innovativeness in order to exploit and drive technological advancements. While
this is certainly valid, computer and data skills also play a crucial role (Gekara and
Nguyen, 2018). Digital competence can be defined as ‘the ability to adopt and use new
or existing information technology to analyse select and critically evaluate digital
information in order to investigate and solve work-related problems and develop a
collaborative knowledge body while engaging in organisational practices within a
specific organisational context’ (Vieru et al., 2015).

Having the right skillset to survive in and drive DT is essential, but applying it
is equally important. Therefore, we consider skills and competences foundational to
behaviours and draw on the competence literature to conceptualise DT behaviours.
Against this background, we define DT behaviours as competency driven individual

behavioural patterns to (systematically) enable digital transformation in organisations.

Deriving the needs for individual DT behaviours from organisational
requirements, some observations can be made. The speed and complexity in changes
increases the necessity for agility. Agility can be considered a core mechanism for DT
(Warner and Wéger, 2019; Verhoef et al., 2021) because it enhances organisational
value identification and realisation. Agile structures allow for flexibility, sensing and
seizing new digital opportunities, and fast decision-making, and rely on adaptive
individual behaviours and resilient mindsets. Moreover, the capability for networking
becomes increasingly important including both internal and cross-company structures
(Verhoef et al., 2021). For example, building digital platforms for interorganisational
collaboration has been recognised. Organisational members are encouraged to jointly
work on solutions and to use networking potentials for new value creation paths.
Needless to say, digital capabilities such as big data analytics (Verhoef et al., 2021)
also need to be in place if an organisation is to succeed on their DT journey.

All these characteristics call for an innovative and adaptive culture.

Our conceptualisation of DT behaviours is primarily based on Blanka et al.’s
(2022) competency framework. In their study, they apply a behavioural perspective on
determining required digital competencies, defining competency as “a construct

describing individual behaviour that integrates skills and knowledge, and results in
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superior performance” (p.3). Recognising the need for an innovative culture within
digital settings, their work is based on intrapreneurial research and highlights the need
for competencies in strategic management, proactiveness, idea generation, opportunity
evaluation, interpersonal mobilisation and market foresight, alongside digital
competencies such as technical and computer skills.

Digital behaviours are learned and developed in time. They represent the new
normal, the way people are acting in a digitalised organisation, thus shaping
organisational culture. Accordingly, they become increasingly relevant the further an
organisation progresses in digital transformation (Blanka et al., 2022).

Previous research has highlighted the importance of developing dynamic
capabilities for DT. Although dynamic capabilities tend to be explored from an
organisational perspective, individual behaviours contribute to development of
sensing, seizing and transforming capabilities.

We have collected key characteristics shaping DT behaviours from the literature
and categorised them based on the dynamic capability’s perspective. Table 5 indicates

the derived behaviours for DT.
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Table 5. Theoretical underpinning of DT behaviours

Abilities

Behaviours

Proactiveness

Interpersonal
mobilisation

Opportunity
evaluation

Idea
generation

Market
foresight
Management
insight

Taking action

Staying focused

Striving for the better with self-determination
Learning by doing

Assessing consequences

Networking with empathy

Inspiring others

Collaborating

Seizing ideas

Envisioning the value of new digital opportunities
Strategising for new digital opportunities

Developing options for exploitation

Generating new ideas

Identifying new possibilities

Utilising one’s own imagination and abilities
Scanning the business environment

Identifying markets and emerging customer needs
Developing purposeful and targeted products or services
Assessing strengths and weaknesses of strategic plans
Prioritising

Working toward a vision of the future

Making decisions related to uncertainty, ambiguity, and risk
Developing a plan to achieve digitalisation goals
Developing economic know-how for digitalisation
Managing necessary digital resources

Adopted from Blanka et al. (2022)
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DT behaviours are important because they underpin and fuel the DT of an
organisation. However, their impact on DT performance lacks empirical evidence. This
is partially because extant literature fails to agree on a common understanding of what
DT performance means. The phenomenon of DT is still in its infancy and evolving (Culot
etal., 2020), resulting in vague definitions. Besides the connotation of performance, some
scholars addressing the same issue are using the terms of outcomes, effect, success,
impact, result, benefit or value. After all, the question is how DT progress can be
measured and what the target state should be. Acknowledging that digital transformation
is an ongoing change process, the performance of DT is highly contingent on context,
purpose and maturity level. As DT is a very complex phenomenon involving the entire
organisation and its ecosystem, the contextual constraints and opportunities determine the
aspired DT performance. DT is a means to several ends. Some organisations utilise
digitalisation to improve sustainability while others shift their business model from
producing physical products to selling digital services. For instance, Savastano et al.
(2022) Considering the mechanism of change, DT maturity models tend to inherently
posit performance criteria which indicate success criteria for each stage or phase.
Organisations that have just started to digitise some of their process may perceive DT
performance differently than organisations operating as digitally mature entity.

Therefore, DT performance should be viewed as multi-dimensional construct.

Some attempts to clarify the multidimensionality have been made. For example,
Barthel (2021) categorised current information systems perspectives into four clusters:
company value and performance, digital business performance, external transformation
and internal transformation. A similar pattern can be found in the manufacturing
literature, although mostly very specific outcomes are discussed in the extant literature

(e.g. improving sustainability or quality).

Company value and financial performance

Successfully transforming into a digital age includes taking advantage of digital
technologies to improve the value of the organisation. Value is mostly measured in
financial terms including return on investment (ROI), profitability, revenue growth,
investor value, financial performance and firm growth (Hanelt et al., 2021; Verhoef et al.,
2021; Vial, 2019). Likewise, DT performance may also consider the tendency of growth

including customers, users or sales (Verhoef et al., 2021). In addition, value is also
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demonstrated by reputation (Matarazzo et al., 2021; Trischler and Li-Ying, 2022; Vial,
2019) positioning companies along the early innovator — adopter — laggards scale.
Organisations that highly engage with new technologies are perceived as frontrunners or
innovative, increasing company value from an innovative power perspective (Ferreira et
al., 2020). Company value can also be determined from an external standpoint, whereby
performance is measured by the degree to which an organisation contributes to the growth
of employment due to their digital transformation (Vial, 2019). However, it is challenging
to measure the direct effects of DT on company performance as effects may be caused
indirectly. For instance, by reinventing an operational process through digital technology
implementation, lead-time and delivery can be improved, resulting in improved cash
flow, reputation and revenue. Cash flow, reputation and revenue, however, are dependent
on my factors and cannot necessarily be drilled down to the implementation of digital
technologies which led to the reinvention of the process. In other words, the performance
of an organisation does not necessarily uniquely reflect DT performance. To counteract
this challenge, some effort encourages the quantification of digital business by extracting
the revenue or profitability generated from digital business, or by indicating the relative

importance of the company’s digital business (Bathel, 2021).

Smart Manufacturing and operational efficiency

Exploring the manufacturing context, DT performance may be measured by the
extent to which Industry 4.0 or smart manufacturing is implemented and effective. Frank
et al. (2019) distinguishes the concepts of smart manufacturing, smart working and smart
supply chain. Smart manufacturing involves key concepts like vertical integration, energy
management, traceability, automation, virtualization, and flexibilization. Moreover,
taking the developments of physical-digital-world integration into account, smart
working is an essential characteristic DT towards manufacturing of the future. Smart
working on the shop-floor includes remote monitoring and collaborative robots, remote
operation, augmented and virtual reality. Going beyond a particular production site, smart
supply chain involves digital platforms with other business units, suppliers or customers.
Similar to the performance factor of company value, the operational performance targets
can also be considered criteria for measuring DT performance (Tortorella et al., 2020;
Vial, 2019). Amongst others, these include improvements in quality, speed (lead-time),
dependability, cost (operational efficiency and productivity), flexibility (mass

customization) and sustainability (environmental impacts) (Culot et al., 2020; Sjédin et
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al., 2018). In sum, digital technologies can promote and realise process improvements

and their automations.

Organisational Structure and Culture

One of the critical elements of DT is the rethinking of organizational structure and
culture. This includes cross-functional collaboration, promoting an innovation culture,
encouraging risk affinity and experimentation, and establishing agility (Vial, 2019). As
mentioned above, fostering a digital mindset and creating agile organisational structures
are at the core of DT paths (Hanelt et al., 2021; Verhoef et al., 2021). Additionally,
employee roles and skills need to be redefined to create a digital workforce capable of
leveraging new technologies (Vial, 2019). In this regard, leadership play a vital role,
acting as facilitator and role model, and empowering the workforce (Vial, 2019). Indeed,
technology-focused management capabilities need to be developed as part of DT and thus
indicate a significant performance indicator (Ritalaetal., 2021; Hanelt et al., 2021). Some
organisations may benefit from setting up a DT-specific functional area and appointing a
Chief Digital Office (CDO) which ensures that IT knowledge is spread within the
organisation and which can act as dynamic organisational unit sensing and seizing digital

advancements (Verhoef et al., 2021).

Value Creation Paths

DT is particularly recognised because it can involve finding new ways of value
creation. In exceptional forms, digital technologies allow changes in business models
based on new value propositions (Verhoef et al., 2021; Vial, 2019). In this regard,
servitisation is an emerging trend in expanding the creation of value, where companies
offer services in addition to their products (Vial, 2019). For example, automotive
manufacturers not only focus on selling vehicles, but on expanding their value with a car-
as-a-service concept facilitated by digital platforms and channels. Besides servitisation,
value creation can also incorporate new forms of collaboration and networking. Digital
platforms and channels allow for physical-independent co-creation of products, services
and concepts, hereby improving efficiency (Verhoef et al., 2021; Vial, 2019).
Additionally, they allow to better engage with customers and partners, and capture online
sentiments (Verhoef et al., 2021). Thus, the digitalisation of the stakeholder network and
digital networking capability can be seen as DT performance indicators (Ritala et al.,

2021; Verhoef et al., 2021), emphasising an ecosystem orientation (Hanelt et al., 2021).
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Here, innovativeness contributes to a competitive advantage which set high performing
organisations apart. Digitalising new or existing products or services may be a result of
the innovation power and can constitute new value propositions.

Most importantly, a clear digital vision is required that embodies how an organisation
wants to leverage digital technologies for their specific purposes, and what path of value

creation will be followed (Hanelt et al., 2021).

Digital technologies

Enabling technologies are an essential component of DT. Although mainly
considered a driver for and facilitator of DT, digital technologies evolve and build on
each other. Frank et al. (2019) argue that cloud computing, 10T, Big Data, and analytics
are some of the base technologies that underpin DT and are used to enhance decision-
making. Base technologies enable additional technologies to be implemented. Thus,
looking from a technical perspective, the application of more advanced technologies
reveals some success in DT. In ensemble with its data information infrastructure, digital
technologies form part of an organisation’s digital resources and need to be exploited for
DT to be successful (Verhoef et al., 2021).

Many of these factors can be regarded as enablers or success factors, though they
also measure the progress of DT (Barthel, 2021). For the purpose of this research, factors
are taken into account that can be subjectively judged and evaluated by individual
organisational members. Therefore, the aspects of process improvement, reputation,
digital vision and social interaction (i.e. collaboration) as foundational DT performance
cha