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Executive Summary

Industry 4.0 (I4.0) represents a transformative shift for manufacturing organisations, driving the
integration of digital technologies into every aspect of operations. This shift demands a comprehensive,
organisation-wide change affecting how businesses operate, compete, and deliver value. For organisations
to successfully navigate this transformation, it is crucial to understand the impact of 14.0 on their processes,
workforce, and competitive landscape.

While existing research has extensively explored the role of top managers and leadership practices in
guiding organisations through digital transformation, there has been a significant gap in understanding
the role of middle managers in this context. From a general management research perspective, there
appears to exist research focusing on middle management roles in different change types, yet 14.0 projects
still need to be addressed.

This study employed a qualitative, inductive approach using semi-structured interviews to generate
theory and draw conclusions. The research targeted senior managers, middle managers, and change
managers within the production and operations value chain of manufacturing organisations. Thirteen
participants from various organisations in The Netherlands were involved. The interviews were recorded,
transcribed, anonymised, and then coded to identify emergent themes.

The results provided valuable insights into organisations’ journey towards digital transformation. As
the level of implementation of 14.0 initiatives differed, the results were categorised into digitisation,
digitalisation and digital transformation based on the value creation impact of implemented initiatives.
organisations often struggle to involve middle managers in 4.0 initiatives because of traditional methods
and processes used to carry out operations in the manufacturing landscape. challenges such as the
perception of middle managers as only overseers of operations and complex project structures lack of time
& resources limits their ability to contribute to organisational journeys towards digital transformation
effectively. However, senior managers and change management experts highlighted the benefits of
efficiently integrating middle managers in 14.0 initiatives such as accelerated implementation and strategic
prioritising of operational problems that can be solved through digital technologies.

In the digitisation phase, middle managers play a crucial role in laying the foundation for digital
transformation by understanding and implementing 14.0 technologies guiding their teams through initial
adoption challenges. As organisations move into the digitalisation phase, They are responsible for
building digital maturity within the organisation by developing employees’ skills, fostering trust, and
ensuring smooth technology adoption through continuous monitoring and feedback. They ensure that
digital initiatives are aligned with strategic goals while integrating practical insights from the ground
level. In the digital transformation phase, middle managers are crucial in sustaining digital change and
fostering continuous innovation. They ensure that digital transformation is not a one-time activity but
an ongoing process. They foster digital agility to sense and seize new market opportunities, integrate
new technologies into scalable operations, and build digital networks with suppliers, customers, and
third-party innovators.

This study fills a research gap by demonstrating the evolving role of middle managers as organisations
progress through the phases of digital transformation. The findings highlight the need for specialised
structures, such as a "centre of excellence," to manage multiple I14.0 initiatives effectively, balancing
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top-down strategies with bottom-up insights. The study also revealed that traditional organisational
structures might hinder digital transformation due to hierarchical barriers and bureaucracy, suggesting a
need for more flexible and adaptive organisational frameworks.

The theoretical implications include demonstrating the evolving role of middle managers as organisations
progress through various phases toward digital transformation. This study highlights middle managers’
unique challenges at each stage, offering a nuanced perspective that views digital transformation as a
gradual, phased process rather than a sudden, radical shift.

From a practical perspective, the study raises awareness among top managers about the crucial role of
middle managers in driving 14.0 initiatives. It calls for rethinking middle managers’ roles, empowering
them as strategic partners rather than merely operational overseers. Organisations are advised to
invest in building the competencies of middle managers, fostering a culture of continuous learning and
collaboration, and creating environments that support their active involvement in digital transformation.
By doing so, organisations can better leverage the unique position of middle managers to achieve
sustainable digital transformation.
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1. Introduction

1.1. Context of the study

Industry 4.0 (I14.0) has significantly transformed the industrial landscape, focusing on integrating digital
technologies and automation. It transcends adopting a singular technology, representing a paradigm
shift in value creation by incorporating multiple technologies and fostering specific design principles
like real-time capability and virtualisation to facilitate a comprehensive redefinition of manufacturing
processes (Ghobakhloo et al., 2023).

Organisations operate in a fast-paced, highly competitive environment, driving them to continuously
seek innovative approaches to reduce costs, shorten time-to-market, and enhance operational efficiency
to deliver higher-quality products that better satisfy customer demands. In recent years, many companies
have initiated “digital transformation initiatives". Despite the agreed-on vagueness of the term, it is
commonly used to describe all types of digital-related corporate change projects, from integrating digital
tools into everyday business processes to full-scale organisational restructuration (H. et al., 2018).

To keep up with industry trends and maintain a competitive advantage, manufacturing companies are
looking for efficient means to accommodate the integration of 14.0 concepts into their existing setups
(Henderikx & Stoffers, 2023). Since 14.0 technologies cannot be bought off the shelf, Rather they require
firms to be organised to apply them properly (Porter & Heppelmann, 2015).14.0 initiatives involve a series
of subprojects where organisations need to excel at existing business operations while simultaneously
exploring and integrating new digital technologies and tools. This has created a highly complex and
uncertain environment, making managing multiple projects increasingly challenging as companies move
towards the fourth industrial revolution.

Beyond technological issues, moving towards 14.0 requires considering managerial, organisational, and
strategic advances, presenting several challenges for managers in implementing an 14.0 transformation
(Schneider, 2018). The transformation towards Industry 4.0 fundamentally changes how businesses
operate, necessitating a significant shift in organisational culture and the role of people within the
organisation. Organisations are on a continuous journey towards digital transformation, requiring changes
in business processes and organisational culture.

Most companies are not yet fully prepared to face the challenges of digital transformation, such as
fast-paced innovation, restructuring of business processes, or changes in organisational structures, which
must be tackled when digital technology is introduced to organisations and their employees (Ashurst
et al., 2008). The rapid changes arising from digitalisation generate high levels of uncertainty within
organisations (Kraus et al., 2021). It requires leadership and leaders to seize digital opportunities
within a highly dynamic business environment and cope with them successfully (Coreynen et al., 2017;
Schwertner, 2017).

Given these complexities, middle managers are uniquely positioned to address these challenges due to
their dual roles as strategic implementers and operational leaders. They are the crucial link between
top management’s strategic vision and frontline employees’ operational reality. Middle managers play
a key role in implementing strategy and converting strategic objectives into actionable goals. Their
intermediate position allows them to act as interfaces between otherwise disconnected actors and domains
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(Nonaka, 1994; Wooldridge et al., 2008). Middle managers are the "hub through which most strategic
information flows" (S. W. Floyd & Lane, 2000), providing a complementary and contemporary view of
the organisation. Hence, their involvement is essential in leading and supporting organisational change,
converting organisational strategies into daily practices, and facilitating digitalisation (Klein, 2020;
Stoker, 2006). As digital transformation unfolds, middle managers must continue to lead and manage the
new digital organisation, demonstrating that their role goes beyond merely overseeing business units to
actively participating in times of organisational transformation in the digital era.

Middle managers are critical in navigating the transformation towards Industry 4.0. They are the
crucial link between top management’s strategic vision and frontline employees’ operational reality
(S. W. Floyd & Wooldridge, 1997). They play a key role in implementing strategy and converting
strategic objectives into actionable goals. Their intermediate position allows them to act as interfaces
between otherwise disconnected actors and domains (Nonaka, 1994; Wooldridge et al., 2008). Middle
managers are the "hub through which most strategic information flows" (S. W. Floyd & Lane, 2000),
providing a complementary and contemporary view of the organisation. Hence, their involvement is
essential in leading and supporting organisational change, converting organisational strategies into daily
practices, and facilitating digitalisation (Klein, 2020; Stoker, 2006). As digital transformation unfolds,
middle managers must continue to lead and manage the new digital organisation, demonstrating that their
role goes beyond merely overseeing business units to actively participating in times of organisational
transformation in the digital era.

Manufacturing organisations are trying to implement digital tools and technologies within their production
lines. These organisations possess complex value chains, including R& D, supply chain, production,
logistics and distribution, and marketing and sales. 14.0 technologies integrate various value chains, both
internal and external to the organisation. However, this study focuses specifically on the production and
manufacturing processes on the shop floor, which have been most affected by digitalisation and 14.0.
Additionally, it examines the critical role of middle managers in implementing these 14.0 initiatives
within these processes.

1.2. Knowledge Gap

As organisations strive to adapt to the new digital transformation era, the role of middle managers has
become increasingly crucial in navigating the challenges and opportunities presented by technological
advancements. Middle managers are responsible for implementing and sustaining digital change,
facilitating knowledge sharing, and developing skills within their teams to ensure a successful transition
towards 14.0 (Klein, 2020). However, they often struggle to balance embracing new technologies with
maintaining existing operational processes

While general management research has explored the roles of middle managers in various types of
organisational change (Wooldridge et al., 2008), there is a notable gap in the literature regarding their
specific involvement in digital transformation initiatives within manufacturing organisations (Henderikx
& Stoffers, 2023). Although the strategic contributions of middle managers are well recognised—such as
their ability to develop innovative ideas, enhance organisational effectiveness, and execute strategic plans
(S. W. Floyd & Wooldridge, 1997) - studies lack robust data on their role in facilitating and implementing
14.0 initiatives.

Furthermore, significant attention has been given to the importance of top management support and
end-users role in technology implementation, yet middle managers’ involvement remains underexplored.
Despite their essential role in converting organisational strategies into daily practices and facilitating
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digital processes, middle management has received little focus when conceptualising leadership for
overseeing digital transformations (Gfrerer et al., 2021; Nadkarni & Priigl, 2021).

Given that digital transformation is prevalent across many organisations, it is evident that leadership
challenges at the middle management level are highly relevant (Henderikx & Stoffers, 2023; Vial, 2019).
Middle managers must lead and manage new digital organisations, yet the impact of digital transformation
on the leadership of middle management has not been thoroughly investigated. Hence, further research
is needed to understand middle managers’ involvement in I4.0 initiatives in manufacturing organisations,
providing insights into their leadership challenges and contributions to successful digital initiatives.

1.3. Research Question
To address the knowledge gap highlighted above, The central question to this research emerges as,

RQ: What is the role of middle managers in implementing and facilitating 14.0 initiatives in
manufacturing organisations?

Sub-research Questions
SRQ1: What challenges do middle managers face in implementing Industry 4.0 initiatives?

Purpose: To identify and understand the obstacles and difficulties middle managers encounter during
implementing 14.0 initiatives.

SRQ2: How do middle managers interact with top-level management and operational staff, and what are
the interdependencies?

Purpose: To explore the communication dynamics and dependencies between middle managers, senior
management, and frontline employees during adopting 14.0 initiatives. This can provide insights into
the effectiveness of organisational communication strategies and how these interactions influence the
success of 14.0 implementation.

SRQ3:What strategies and key steps do middle managers employ to overcome the challenges in
implementing 14.0 initiatives?

Purpose: To investigate the practical approaches and strategies middle managers use to address and
overcome the challenges they face while implementing 4.0 initiatives. Understanding these strategies
will provide actionable insights into how middle managers can effectively drive and sustain 4.0 initiatives
in manufacturing organisations.

1.4. Connection to Management of Technology

My research on the implementation and facilitation of Industry 4.0 initiatives by middle managers in
large-scale manufacturing organisations closely aligns with the core objectives of the Management of
Technology program. The program emphasises leveraging technology to enhance customer satisfaction,
corporate productivity, profitability, and competitiveness. By providing insights into the role of middle
managers and the challenges they face, my thesis contributes to understanding how to manage 14.0
initiatives within organisations effectively. This aligns directly with the program’s goal of using
technology as a corporate resource to drive innovation and improve organisational outcomes.
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2. Therotical Background

This section outlines Industry 4.0 and its transformative impact on manufacturing and digital transforma-
tion and provides insight into the differentiation of digital domains of digitisation, digitalisation, and
digital transformation. Key themes include organisational and managerial challenges in implementing
14.0, defining middle managers and their involvement in initiatives. Lastly, leadership styles are examined
in the context of 14.0.

2.1. Industry 4.0

2.11. Industry 4.0 in Manufacturing

Industry 4.0 (14.0), also known as the fourth industrial revolution, involves the integration of novel
digital technologies into manufacturing to enhance autonomy, efficiency, and social responsibility. First
coined at the Hanover Fair in 2011 and later adopted by the German government in 2013 as a strategic
initiative, Industry 4.0 aims to revolutionise the manufacturing industry (Li et al., 2018).Manufacturing
firms are constantly evolving to face digital disruption. The increasing use of digital technologies aims
to improve processes, reduce costs, and enhance customer offerings. Industry 4.0 marks the transition
from mechanical to electrical, to digital, and now to smart manufacturing, characterised by automation
and intelligent systems networking. Industry 4.0 is a top strategic priority for many manufacturing
companies. Itis an umbrella term for various technologies that collectively prepare companies to become
smart factories of the future.

Implementing Industry 4.0 is not a single project but a series of subprojects to integrate these technologies
into day-to-day operations. Industry 4.0 transcends the adoption of a singular technology. It represents
a paradigm shift in value creation, incorporating multiple technologies and fostering specific design
principles like real-time capability and virtualisation to facilitate a comprehensive redefinition of
manufacturing processes (Ghobakhloo et al., 2023).

14.0 has the potential to enhance operational efficiency and foster innovation within manufacturing
organisations, offering operational excellence and increased flexibility through the automation and
connectivity of processes (Dalenogare et al., 2018).

2.1.2. 14.0 and Digital Transformation

Industry 4.0, characterised by integrating advanced technologies such as the Internet of Things (IoT),
artificial intelligence (AI), and big data analytics, is pivotal in driving digital transformation in
manufacturing and other sectors.

Digital transformation involves a comprehensive overhaul of organisational processes, structures, and
business models to leverage digital technologies fully (Vial, 2019). By adopting Industry 4.0 technologies,
organisations can transition from traditional manufacturing practices to more agile, data-driven operations.
This transformation enhances operational excellence and creates new opportunities for value creation
and competitive advantage (Schwab, 2016).

Shreya Jadhav 5 Master Thesis - 2024



Digital
Transformation

Digitalization

Digitization

Figure 1: Depiction of digital domain based on (Tagscherer & Carbon, 2023)

In essence, Industry 4.0 provides the tools and frameworks necessary for digital transformation, facilitating
a shift towards smarter, more connected, and more responsive manufacturing environments (Lasi et
al., 2014). As organisations integrate these technologies, they embark on a continuous journey of
innovation and improvement, fundamentally changing how they operate and deliver value to customers.
As organisations journey through the integration of these technologies, it becomes an ongoing process
that requires constant assessment and adjustment of work processes and people to extract value (RiiSmann
et al., 2015).

2.1.3. Digital Domains: Digitisation, Digitalisation, & Digital Transformation

Digitalisation is a major trend impacting society and business, drawing significant attention from
researchers and practitioners (Reis et al., 2018; Schallmo et al., 2017). Despite this, related terms are
often used interchangeably and lack universally accepted definitions (Schallmo et al., 2017).

Digitisation, the process of converting analogue information into digital data, allows for quick,
inexpensive, and accurate information transfer without altering value-creation activities in the organisation
(Brennen & Kreiss, 2016; Verhoef et al., 2021).

Digitalisation involves transforming existing processes through digital technologies, enhancing customer
experiences, and streamlining operations (Verhoef et al., 2021). This transformation is often project-based
and can occur in various areas within a company, leading to significant changes in business operations
(Martinez et al., 2022; Nyagadza, 2022).

Digital transformation is a broad concept that goes beyond digitalisation, adapting firms to new
organisational structures and skill sets needed to remain viable and relevant in a digital landscape.
It surpasses earlier ideas like IT-enabled change (Benjamin & Levinson, 1993) and business-process
reengineering (Grover et al., 1995), which focuses on enhancing existing processes. Digital transformation
introduces new business models by implementing innovative business logic to create and capture value
(Pagani & Pardo, 2017). Beyond integrating digital technologies, it leads to significant organisational
and social changes within companies (Reis et al., 2018).
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The three digital domains may seem straightforward at first glance, but they all hide layers of complexity
amid their implications for value creation, technology management, business strategy, and organisational
culture (Tagscherer & Carbon, 2023).

2.2. Implementing I4.0 Initiatives

2.2.1. Organisational & Managerial Challenges for 14.0

I4.0 is not a single technology or project but a series of sub-projects in which organisations must
implement multiple initiatives while keeping up with the pace of the changing industry landscape.
Implementing 14.0 demands profound changes within organisations and their managerial frameworks.
Literature defines Industry 4.0 as a confluence of digital technologies, requiring businesses to rethink
their foundational structures and strategic approaches (Geissbauer et al., 2016). Organisational adaptation
to 14.0 involves technological upgrades and a holistic reconfiguration of management practices, culture,
and workflows (Arnold et al., 2016). Challenges identified from the literature are as follows,

Lack of Coherent Digital Strategy & Resource Scarcity

As per Ghadge et al. (2020); Miiller et al. (2018), a coherent digital strategy is essential for successful
I4.0 implementation. Many organisations struggle with aligning digital initiatives with their overall
business strategy, leading to fragmented efforts. Financial and technological resources are often scarce,
further complicating the implementation process. Developing a clear, integrated strategy that outlines
the path towards digital transformation and allocates necessary resources effectively is critical (Berman,
2012).

Human Resources — Building Digital Capability & Workforce Development

The shift towards Industry 4.0 requires a workforce with advanced digital skills and competencies.
Organisations must identify the necessary competencies and invest in education and training programs
to build these skills (Kamble et al., 2018). This includes redefining job roles, providing continuous
learning opportunities, and leveraging technological advancements to enhance employee qualifications
(Petrillo et al., 2018). Adopting new technological procedures and methods necessitates a shift in the
human resources mindset. Studies have observed that a lack of skilled workforce and natural resistance
to changes in the work environment can be detrimental to adopting Industry 4.0 technologies (Kamble et
al., 2018). Therefore, there is an increasing need to continuously promote the retraining of staff to adapt
to these new technologies.

Organisational Culture — Continuous Learning & Collaboration

Creating a culture that supports continuous learning, experimentation, and collaboration is vital for
adopting 14.0 technologies (Schneider, 2018). Organisations need to foster an environment where
risk-taking and pilot projects are encouraged. Collaboration across different departments, such as
mechanical and software engineering, is essential to break down silos and drive innovation (Kane et al.,
2015). Promoting a culture that values these attributes can significantly enhance an organisation’s ability
to implement 14.0 initiatives successfully (Schneider, 2018).

Hierarchy and Organisational Structure

Rigid hierarchical structures can impede the agility required for organisations moving towards digital
transformation. Flattening hierarchies and decentralising decision-making processes can help organisa-

Shreya Jadhav 7 Master Thesis - 2024



tions respond more quickly to technological changes and market demands (Foerster-Metz et al., 2018).
The flat structure reduces the distance between employees and the top management, allowing quicker
communication and collaboration across hierarchical layers (Shamim et al., 2016). Hence, flexible
organisational structures that support rapid decision-making and cross-functional teams are better suited
for the dynamic nature of 14.0 environments.

Besides more agile decision-making, the empowerment of lower hierarchies is expected to increase the
motivation of employees (Alade & Windapo, 2021; Tagscherer & Carbon, 2023).In addition, empowered
employees in the decision-making process are more likely to be more innovative and receptive to cultural
change (Guinan et al., 2019).

Ineffective Change Management

Technological advancements have dramatically transformed the nature of organisational change. Previ-
ously, change was viewed as a transactional process, often straightforward and manageable. However,
with the advent of Industry 4.0, change has become radical, open-ended, continuous, and exceedingly
complex (“Barriers to the adoption of industry 4.0 technologies in the manufacturing sector: An inter-
country comparative perspective”, 2020). This transformational nature of change presents significant
challenges for organisations, making it difficult to implement successfully Anderson & Ackerman (2010).

Ineffective change management can lead to several issues, including employee resistance, misalignment of
goals, and disruption of operations. Organisations need to implement comprehensive change management
frameworks that include clear communication, continuous training, and involvement of all management
levels to ensure a smooth transition. This also involves defining approaches for management control
(e.g., central or decentralised), implementing specific responsibilities and dedicated management units,
and effectively managing the overall process of change (Schneider, 2018).

2.3. Middle Management in Organisation

2.3.1. Defining Middle Managers

Huy (2001) defines middle managers as one level above line managers and two below the CEO. As
opposed to senior managers’ goal- and policy-setting functions, middle managers ensure the strategic
execution of operation (Reynders et al., 2022), including reacting to the rapid changes and complexities
digital ecosystems bring (Henderikx & Stoffers, 2023). Middle managers are positioned two or three
levels below the CEO, overseeing supervisors while also being supervised by higher-level management
(Dutton et al., 1997).

The distinguishing feature of middle management, however, is not where they sit in the organisation chart.
Rather, what makes middle managers unique is their access to top management and their operations
knowledge (Wooldridge et al., 2008). Such a functional designation comprises different types of mid-
level professionals, including general line managers, functional line managers, and team project-based
executives. This combination enables them to function as mediators between the organisation’s strategy
and day-to-day activities (Nonaka, 1994).
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2.3.2. Middle Managers in Organisational Transformation
Specific Roles and Balancing Act

Kuratko et al. (2005) defined the role of middle managers in strategic renewal in organisations as
follows: “Middle-level managers endorse, refine, and shepherd entrepreneurial opportunities and identify,
acquire, and deploy resources needed to pursue those opportunities”. Due to their unique position, the
middle management perspective has been declared one of the main areas in strategy process research
(Hutzschenreuter & Kleindienst, 2006).

Middle Managers Involvement in Organisation

Middle managers take actions that can have either upward or downward influence. S. Floyd & Woolridge
(1992) defined four types of middle management involvement in organisational activities:

* Championing alternatives: Middle managers often spot and develop emerging operational-level
initiatives. They promote the initiatives to top management rather than developing initiatives.

* Synthesising information: This means middle managers help top management interpret information
in the strategic context. They translate ambiguous and uncertain data in a strategic context as they are
involved in the day-to-day activities of the organisation.

* Facilitating adaptability: They facilitate adaptability when implementing initiatives as strategic plans
do not always reflect the reality of operations; hence, middle managers foster flexible organisational
arrangements and help new ways of doing things emerge in the organisation.

* Implementing deliberate strategy: Middle managers align organisational actions or activities with
strategic goals and translate the strategy into tangible actions to achieve strategic goals.

Middle Managers as Change Agents

Huy (2002) argued that middle managers are vital change agents, performing four distinct yet interrelated
roles during the implementation of change: entrepreneur, communicator, therapist, and tightrope artist.
Each role necessitates a careful balance between strategic and operational change aspects. Similarly,
S. W. Floyd & Wooldridge (1997) asserted that middle managers bridge the strategic and operational
levels of the organisation through their roles in mediation, negotiation, and interpretation.

Top-Bottom Interaction Dynamics

Middle managers can negatively influence change if they do not support it (S. Floyd & Woolridge,
1992; Huy, 2002). Therefore, maintaining an open dialogue between middle and top managers is
crucial. Building on the four middle manager role expectations identified by S. Floyd & Woolridge
(1992), Mantere (2008) identified factors that enable these roles. He argued that reciprocal actions from
top management are necessary to meet these role expectations. For instance, top management must
be responsive to the synthesised information provided by middle managers to fulfill this expectation
(Mantere, 2008). Additionally, Mantere (2008) highlighted the importance of adopting a dialogical
approach to the strategy process and granting legitimacy to middle managers by top managers to empower
their strategic agency.
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Middle Managers as Key Actors in Strategy and Adaptation

Strategy formulation and implementation are social learning processes when all company employees
adapt to the changing environment, and middle managers are key actors in these processes. Following the
increased attention to the strategic role that middle managers play in organisations, three core motivations
for their further research emerged in the literature (Christodoulou et al., 2022):

* Connecting Operational and Strategic Levels: Middle managers connect the operational and
strategic levels of the organisations, between the top and frontline managers, due to their positioning
in the organisational structures (S. Floyd & Woolridge, 1999).

* Complementary Strategic Agents: While top management is primarily responsible for setting the
organisation’s strategy, middle managers are considered crucial complementary strategic agents. In
modern organisations that operate across various industries and regions, leadership is distributed
throughout the organisation, with middle managers serving as intermediaries between different
functions, divisions, and levels (Balogun & Johnson, 2004). Due to their distinct information sources
and interpretive frameworks, middle managers can offer valuable insights into strategy formulation
(Wooldridge et al., 2008). In the context of Digital Transformation, a study by Hess (2016) evaluated
the role of middle management and identified it as a significant contributor to the development of
emergent digital strategies that contribute to the organisational environment even before the top
management comes forward with the deliberate digital transformation strategy.

* Identification of Gaps and Capability Development: Due to their closer positioning to operational
activities, middle managers are more likely than top managers to identify gaps in the organisation’s
capabilities, impacting economic performance (King & Zeithaml, 2001). Middle managers use this
knowledge to develop initiatives to build and improve existing capabilities.

Constraints and Strategic Formulation

Macro studies often implicitly assume that middle managers merely react to the environment rather
than shape it, depicting them as constrained by structures, missions, cultures, strategies, climate, and
protocols (Raelin & Cataldo, 2011). This assumption limits recognising their role in strategy formulation
within the organisation.

S. Floyd & Woolridge (1994) suggest that middle managers hold the position between strategies and
operations, giving them a unique insight into the nature of strategic requirements. Due to this position,
middle managers should not be viewed as obstacles but as sources of knowledge (Herzig & Jimmieson,
2006). Middle managers in boundary-spanning positions with access to internal and external knowledge
and extensive operational knowledge are invaluable sources of innovative ideas for organisations (Paavola
etal., 2017). As S. Floyd & Woolridge (1994) noted, middle managers can have a substantial grasp of
the strategic concept and aid in its implementation.

2.4. Digital Leadership & Middle Managers for 14.0

Different studies have different interpretations of leadership, and no definitive definition exists. However,
most definitions of leadership contain fundamental elements such as ‘group,” ‘influence,” and ‘goal.” In
the context of a middle manager in digital transformation, Christodoulou et al. (2022) defines leadership
as a manager’s ability to enhance the organisation’s long-term viability. He further elaborates on the
leadership aspect of middle managers as follows:
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* Setting agendas rather than reacting to them, identifying problems, and starting a change for
improvement rather than just being a change management facilitator (Pearce et al., 2010).

* Influencing others to accept responsibility and make everyday decisions toward achieving a particular
set vision (Rowe, 2001).

2.4.1. Need for Leadership 4.0

As digitalisation leads to a transformation of production, logistics, communication, and human resource
management, organisations need innovative approaches to create value from digitalisation, connected
smart devices, and establish new ways of communication and collaboration. Organisations must adapt
their capabilities to handle new challenges in the continuously changing environment. Companies must
develop a robust digital culture and ensure clear leadership drives the change. Digital technologies
influence not only the area of information technology but also how businesses are managed and what
kinds of leadership styles are applied. Leadership 4.0 stands for leadership in the age of Industry 4.0
(Oberer & Erkollar, 2018). These 4.0 leaders are called digital leaders.

Literature highlights that not every leader in a tech company is a digital leader. What makes a leader a
digital one is not the area the company is working in. It is a question of leadership style and the abilities
of these leaders to inspire their employees to innovate and hold onto their ideas. Oberer & Erkollar
(2018) defines ‘4.0 Leadership Style for Digital Leaders’ as “Digital leadership (leadership 4.0) is a fast,
cross-hierarchical, team-oriented, and cooperative approach with a strong focus on innovation.” The
study by Oberer & Erkollar (2018) created a leadership matrix in the context of 14.0 based on leaders’
concern for innovation, technology, and concern for people.

4.0 Leadership Matrix (c)

. T
4.0 SOCIAL LEADER 4.0 DIGITAL

S DL LEADER

P

SL

FL e TL  2.0TecHNOLOGICAL
4.0 FRESHMEN LEADER LEADER

[ECHNOLOGY
Figure 2: Leadership Matrix (Oberer & Erkollar, 2018)

The digital leadership styles are defined as follows:

* FL (4.0 Freshmen Leader):
— Focuses on traditional manufacturing structures with primary emphasis on the finalised product.
— Lacks focus on employees.

— Customer needs are of minor interest.
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— Emerging technologies are not prioritised.

¢ SL (4.0 Social Leader):

— Creates a friendly atmosphere for employees.
— Innovation and technology are not primary concerns.
— Supporting employees is important.

* TL (4.0 Technological Leader):

— Determines how new technology can be used to deliver enhanced value.
— Strong focus on innovation.
— Low focus on employees.

* DL (4.0 Digital Leader):

— Understands how technology impacts people.
— Aligns the organisational model with human nature.

— Integrates essential elements of digital leadership.

2.5. Conclusion

The theoretical background started with Industry 4.0 and highlighted its transformative potential in
manufacturing by integrating advanced technologies. The shift from traditional to smart manufacturing
marks a significant evolution, enhancing operational efficiency and creating new opportunities for value
creation and competitive advantage.The digitisation, digitalisation, and digital transformation section
clarifies the often-confused terms and their distinct implications. Digitisation refers to converting
analogue information into digital data, while digitalisation involves transforming business processes
through digital technologies. Digital transformation encompasses comprehensive changes to business
models and organisational structures. Recognising these differences is crucial for businesses to develop
effective digital strategies.

Organisational challenges in implementing Industry 4.0 are also discussed, including the need for a
coherent digital strategy and developing a digitally skilled workforce. Many organisations struggle with
aligning their digital initiatives with overall business strategy, leading to fragmented efforts. Building
digital capabilities through continuous education and training is vital for adapting to new technological
advancements and overcoming resistance to change.

The pivotal role of middle managers in bridging strategic and operational levels is explored, highlighting
their influence on adaptability and innovation. Middle managers play a critical role in championing
new initiatives, synthesising information for top management, and facilitating the implementation
of strategic plans. Their unique position allows them to mediate between the strategic directives of
top management and the practical realities of day-to-day operations. The importance of fostering
a culture of continuous learning and collaboration is underscored as essential for the successful
adoption of Industry 4.0 technologies. A supportive organisational culture encourages risk-taking, pilot
projects, and cross-departmental collaboration, vital for driving innovation and adapting to technological
advancements.
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Lastly, the need for innovative digital leadership is emphasised. Effective digital leaders are critical
in guiding organisations through the complexities of digital transformation, inspiring employees, and
aligning technological advancements with business objectives. Leadership 4.0, characterised by a
cooperative, innovation-focused approach, is necessary to navigate the dynamic and evolving Industry
4.0 landscape.
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3. Research Methodology

3.1. Research Design

The research design for this study follows an exploratory qualitative approach, focusing on understanding
the involvement of middle managers in 14.0 initiatives, the challenges they face, outlining key elements
for advancement and their role in these initiatives. According to Saunders & Lewis (2017) a qualitative
interview research approach is considered most appropriate because it primarily depends on the
participant’s perspective of the phenomenon under investigation and enables researchers to explore these
subjective points of view to fully understand meanings and beliefs (Flick, 2022).

Semi-structured interviews will be conducted to collect data, and an inductive approach will be used to
generate themes. The section will further discuss the ethics procedure, data collection methods, and
analysis process.

3.1.1. Collaboration with Eviden

This research is conducted in collaboration with Eviden, a technology leader in data-driven, trusted, and
sustainable digital transformation. Currently, Eviden Netherlands has four offices, which are located
in Amstelveen, Eindhoven, Groningen, and Utrecht. The company provides several services, such as
cybersecurity, cloud services, and advisory services in digital transformation.

The research is specifically executed for the Digital Transformation Consulting (DTC) department of
Eviden, particularly focusing on the Product Life Cycle Management/Manufacturing Execution Systems
(PLM/MES) team. This team guides manufacturing clients in various industries in participating in a
digital future by implementing 14.0 technologies that improve production processes. The PLM/MES
team consists of technological and organisational change management experts who play a critical role in
assisting clients with the implementation of 14.0 technologies

3.1.2. Target Population

The fourth industrial revolution has significantly impacted the manufacturing industry, driving changes in
business operations, work processes, production methods, and customer value delivery. Manufacturing
organisations are currently on a journey to implement digital tools and technologies within their
production lines. These organisations possess complex value chains, including areas such as R&D,
supply chain, production and manufacturing, logistics and distribution, and marketing and sales. However,
this study focuses on the production and manufacturing processes on the shop floor, which have been
most affected by digitalisation.

The target population for this study comprises manufacturing organisations that have embarked on their
digitalisation journey and the managers responsible for navigating these new changes. It includes three
distinct groups. These groups are selected due to their unique roles and perspectives in implementing
14.0 initiatives.

In this study, the term "middle management" is recognised as a broad and potentially ambiguous category.
To ensure clarity and precision in identifying the target population, I have adopted the definition of
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middle managers as provided by (Netland et al., 2020). This definition enables the accurate identification
and inclusion of individuals who hold intermediary roles between senior management and operational
staff within the corporate structure and are responsible for implementing strategic initiatives. This
approach ensures that the study addresses the correct set of respondents who play a crucial role in
executing organisational strategies.

Table 1 summarises the corporate structure, which includes strategic, tactical, and operational management
levels, along with their respective roles and responsibilities.

Middle Managers

Middle managers, often holding titles such as plant managers or department heads, play a crucial
intermediary role between senior management and operational staff. They translate strategic directives
from senior management into actionable tasks on the shop floor. This involves overseeing daily operations,
ensuring alignment with organisational goals, and managing the performance and development of frontline
employees.

They are pivotal in facilitating the adoption of digital initiatives because they bridge the gap between
strategic plans and operational execution. Their ability to influence both upward and downward within
the organisational hierarchy makes them key players in successfully implementing digital initiatives.
Understanding their experiences and challenges provides valuable insights into the practicalities of
digitalisation on the shop floor.

Senior Managers

Senior managers are at the helm of strategic planning and decision-making within the organisation. They
set overarching goals, create policies, and provide the necessary resources and support for initiatives
across the company. Their focus is on long-term strategic objectives and overall business performance.

They are crucial for setting the vision and providing the necessary support for 14.0 initiatives. Their
commitment and support are often cited as critical success factors for digital transformation projects. By
including senior managers in the study, we can gain insights into the strategic considerations and support
mechanisms essential for driving digital initiatives from the top.

Consultants — Business & Change Management

Consultants in business and change management bring external expertise and perspectives to the
organisation. They assist in developing and implementing strategies for digital transformation, provide
specialised knowledge on change management practices, and help navigate the complexities associated
with technological adoption.

They offer an objective viewpoint and extensive experience working with organisations on similar
projects. Their role in facilitating digital change, advising on best practices, and addressing organisational
challenges makes their insights valuable for understanding the broader implications of 14.0 adoption.
Including consultants in the study helps identify common pitfalls and successful strategies observed
across different organisational contexts.

3.1.3. Sampling Strategy

For this study, a purposive sampling strategy was chosen based on specific criteria to ensure that the
selected participants have the relevant experience and insights necessary for the research objectives as
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Level

. Level ..
(Planning Activities Description
(Management)
& Control)
Chief Executive
Deploy goals -Highest in organisational
Managing
Create policy hierarchy
Strategic Senior Director
Review means of Most decision power
Management Management Senior
tactical C-suite executive
Managers
management -Highest in the hierarchy
of division/business unit
Plant General Manager
- Translating strategy set
by senior management
Deploy means into action
Plant
Review actions Highest in depart. hierarchy
Tactical Middle Managers
of operational - Intermediary between
Management Management Department
management based site & first-line management
Managers
on means - Translating strategy
set by the site and
senior management
into action
Lowest management
Devise implementation First-line level in the hierarchy
Operational | plans Review Lower Managers -Management of
Management | actions on Management Front-line non-managerial staff
a day-to-day basis Managers Leader and supervisor

of shopfloor operators

Table 1: Corporate Structure Based on (Netland et al., 2020; Reynders et al., 2022)
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whose organisations have experience in implementing 14.0 initiatives

Industry: Manufacturing

The focus is on manufacturing organisations due to their complex value chains and significant impact on
the economy. Manufacturing is also one of the sectors most affected by implementing 14.0 technologies.

Size of Organisation: Large

Large organisations are selected because they typically have more resources, structured processes,
and established management hierarchies. Large organisations are more likely to undertake substantial
innovation initiatives, including 14.0 projects, due to their greater resource capacity and organisational
complexity. Studying large organisations increases the likelihood of encountering comprehensive and
successful examples of 14.0 initiatives, providing richer data for analysis. This makes them ideal for
studying the challenges and strategies of implementing I4.0 initiatives.

Accessibility and Willingness to Participate

Organisations and individuals that are accessible and willing to participate are prioritized. This ensures
a higher response rate and the availability of detailed and relevant data.

Geographical Location: Netherlands

The study focuses on organisations located in the Netherlands. This geographical focus allows for a more
manageable scope.

By using purposive sampling, this study aims to gather rich, detailed data from participants who
will provide valuable insights into implementing and facilitating 14.0 initiatives in manufacturing
organisations. This approach ensures that the sample is relevant and aligned with the research objectives,
leading to more meaningful and applicable findings.

3.1.4. Ethics Approval

The research was conducted after approval from the Human Research and Ethics Committee (HREC)
of TU Delft. Consent was obtained from all the participants, and they willingly participated in the
interviews. The TU Delft data steward verified the data management plan for the study. The interviews
were conducted online via Teams, and all the data is stored in the TU Delft account.

3.1.5. Participants

In qualitative research, sample size determination is not primarily driven by statistical calculations but
rather by data saturation. Data saturation is when collecting additional data no longer leads to new
insights or themes (Guest et al., 2000).

I used network of Eviden and my professional network to reach out to participants. It was easier
to get access to Eviden’s internal resources for the study, I used LinkedIn to find participants in the
manufacturing industry. I reached out to 80 potential candidates. Keeping to the 300-character restriction
present on the online social network LinkedIn, I used the following message to reach out to people.

“Hi! I’m a student from TU Delft conducting research on the role of middle managers in implementing
14.0 initiatives in manufacturing. I would love to interview you for my research, as that would give me
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great insights. Please let me know if that’s possible. Looking forward to a positive response!”

I had a response rate of 16%. Upon receiving the participant’s contact details, the emails were sent to the
participant, along with an MS Teams meeting link. When participants accepted the meeting invite, I sent
the email along with a consent form. This consent form had received approval from HREC. Table 2
presents an overview of the participants who participated in this research.

3.2. Data Collection Method

Conducting interviews to gather data on a topic of interest is a widely used technique in business research.
To gain a general understanding of the issues related to 14.0 and create initial impressions, open-ended
questions were asked at the beginning of the interviews (Sekaran R., 2019).

Each interview lasted for 60 minutes. Evaluating the interviewees’ comments and noting any potentially
important concerns, I followed up with increasingly targeted questions based on their initial responses.
This funnelling approach, as described by Sekaran R. (2019), facilitated the transition from broad to
narrow themes.

The interview protocol for each participant in the study is detailed in the Appendix, with each question
linked to a specific research sub-question it aims to address. Since middle and top-level managers
have distinct roles and responsibilities in implementing 14.0 initiatives, it was essential to tailor some
interview questions to each group. This approach ensured a comprehensive understanding of how
each role contributes to successfully implementing and managing 14.0 technologies in manufacturing
organisations.

Label ‘ Group ‘ Title Industry
MMI1 | Middle Manager | Maintenance Manager Chemical
MM2 | Middle Manager | Operations Excellence Manager Healthcare
MM3 | Middle Manager | Operations Excellence Manager Chemical
MM4 | Middle Manager | Operations Excellence Manager Safe storage solution
MMS5 | Middle Manager | Production Manager Safe storage solution
MM6 | Middle Manager | IT Program manager & MOMS solution owner Food Production
SM1 | Senior manager | Global Smart Manufacturing and Industry 4.0 Manager | Healthcare
SM2 | Senior manager | Global Operations Excellence Manager Safe storage solution
SM3 | Senior Leader PLM Manager Semiconductor
C1 Consultant Change & Transformation consultant Advisory
C2 Consultant Senior Business Consultant Advisory
C3 Consultant Change & Transformation consultant Advisory
C4 Consultant OCM & Success Advisory practice lead Advisory
Table 2: Interview Participants
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3.3. Data analysis method

For analysing the gathered interview data, I utilised Braun & Clarke (2006) six-phase guide on thematic
analysis. Initially, I familiarised myself with the data by re-listening all interview recordings and
thoroughly reading the transcripts. This step was essential to gain an in-depth understanding of the
collected information. Following this, I manually coded the transcripts, identifying patterns by labelling
data relevant to the research questions. In the third phase, I searched for themes by grouping the identified
codes to create a coherent map of the key patterns within the data. After mapping the themes, I paused to
review and ensure a plausible fit between the coded data and the identified themes. Each theme needed a
clear and distinct meaning relevant to the research questions and the dataset.

The review process led to several theme refinements, enhancing their clarity and relevance (Braun &
Clarke, 2006). Once finalised, I developed detailed descriptions for each theme, which provided a
structured framework for the findings section of the write-up (Braun & Clarke, 2006). This methodical
approach ensured a comprehensive and accurate analysis, aligning to understand how middle managers
facilitate and implement 14.0 initiatives in large-scale manufacturing organisations.

An example of a quote and code as follows:

Quote “We are constantly waiting for other factories and the digitalisation head in top management to
give us the go-ahead to order new equipment to facilitate this.” - MM1

Code Challenge: Dependencies on factories & and issues in centralised governance

During the coding stage total of 478 initial codes were created with 117 sub-codes. I mapped these codes
into 18 overarching themes
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4. Results

This section will present the qualitative findings from 13 semi-structured interviews conducted with
middle managers, senior managers, and change management experts to answer the main research
question: “What is the role of middle managers in implementing and facilitating 14.0 initiatives in
manufacturing organisations?”. The chapter is organised into distinct phases of digital transformation:
Digitisation, Digitalisation, and Digital Transformation.

First, the rationale behind the bifurcation of the phases is explained and based on this, the cases are
divided into phases: digitisation & digitalisation. The results begin by exploring the involvement of
middle managers in 14.0 initiatives and the benefits of involving them. This is followed by a thorough
examination of the challenges they face during each phase of digital transformation. The findings
also highlight the strategies and key steps necessary to overcome these challenges, underscoring the
crucial role of middle managers in driving organisational change and ensuring the success of digital
transformation efforts.

The Journey Towards Industry 4.0

The level of implementation of 14.0 initiatives varied across different cases, leading to the categorisation
of the findings into distinct phases. Understanding these phases—digitisation, digitalisation, and digital
transformation—is crucial to comprehending how middle managers navigate and influence the journey
towards 14.0. Each phase reflects a different stage in the organisation’s digital evolution. Furthermore,
various implementation approaches, including strategy, goals & KPIs, and project-specific efforts, further
contextualise the roles and actions of middle managers in driving these initiatives. The phases of digital
transformation are detailed as follows:

* Digitisation: Digitisation is the foundational step, which primarily includes converting analogue
information into digital format. For the shop floor, data is collected from various machines in
centralised systems. It changes the process, but digitisation does not change value-creation activities
(Verhoef et al., 2021).

* Digitalisation: Digitalisation represents a significant step beyond basic digitisation, focusing on
integrating and optimising processes using advanced digital technologies. It enables real-time
data utilisation, enhanced collaboration, advanced automation, and improved process flexibility.
These changes lead to more efficient, agile, and customer-centric operations, setting the stage for
a comprehensive digital transformation. This stage enables businesses to optimise specific areas,
enhancing overall operational efficiency and generating additional value within the company.

» Digital Transformation: Encompasses digitalisation and extends beyond it, impacting overall business
strategy, organisational structure, and company culture (Bloomberg, 2018; Verhoef et al., 2021; Vuksic¢
et al., 2018). It integrates digital technologies, driving organisational and social changes, altering
value offerings, and transforming business models to enhance value creation.

Implementation Approach: Prerequisites

The managers explained implementation approaches as follows:
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» Strategy: The organisation has established an overarching 14.0 strategy focused on business innovation,
with continuous support from top management, investments in training, and fostering a shared digital
culture.

* Goals and KPIs: The organisation has defined clear business objectives and key performance
indicators (KPIs) either for specific functions or departments or by initiating several 14.0 projects to
support ongoing business operations.

* Project: The organisation is engaged in one or a few standalone projects, each involving a single
function or a limited team.

Below is the table describing the qualitative interviews and its parameters. The major bifurcation
regarding the implementation phase was the type of initiatives and value creation. E.g. MM1 explained
the initial implementation of the Distributed Control System (DCS) system but the inability to scale the
system and its extract value & usability. Hence, it is categorised as the initial digitisation phase.

Label MM Function | Main business Approach 14.0 Initiatives Implementation
Phase
MM1 | Maintenance Chemical Projects DCS, initial automa- | Initial- Digitisation
tion of machines
MM?2 | Operations Healthcare Projects Cobot, initial au- | Initial- Digitisation
tomation
MM3 | Operations Chemical Strategy Predictive mainte- | Advanced- Digitali-
nance, Digital work | sation
instruction, and
training using AR
MM4 | Operations Safe storage solutions | Goals & KPIs | IoT, software sys- | Advanced- Digitali-
tems, product trace- | sation
ability
MMS5 | Production Safe storage solutions | Goals & KPIs | 10T, software sys- | Advanced- Digitali-
tems, product trace- | sation
ability
MM6 | IT Food production Strategy MES Advanced- Digitali-
sation

Table 3: Overview of Interviews

4.1. Middle Managers in 14.0 Initiatives

4.1.1. Involvement of Middle Managers in 14.0 Initiatives

Understanding the role of middle managers in implementing 14.0 initiatives also requires examining
their current involvement in these processes. Insights from senior managers and consultants who assist
organisations in deploying such initiatives reveal that the degree of middle managers’ involvement
varies significantly. This variation is influenced by organisational structure, culture, and the individual
attributes of the middle managers themselves, particularly their capacity to drive digital transformation.
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Several participants noted involvement challenges of middle managers in 14.0 initiatives; a summary of
challenges is highlighted in Table 4

¢ Lack of time

In manufacturing organisations, 14.0 initiatives are often implemented as subprojects, typically managed
by specialised project teams. Participants SM2, C1, C2 & C3 highlighted lack of time as a major
barrier due to their demanding workloads and daily operational responsibilities. These time pressures
severely limit their ability to engage fully with these digital initiatives.

C1 also highlighted that top managers often feel they can avoid involving middle managers in 14.0
initiatives, thinking it’s only technical implementation.

* Organisation of 14.0 Projects

Complex project structures and undefined implementation phases limit middle managers’ involvement.
SM3 and C3 emphasised that large projects with prolonged timelines hinder middle managers’ ability
to allocate time effectively. This makes it difficult for middle managers to balance their regular
responsibilities with the demands of overseeing 14.0 initiatives.

“....Because if they (middle managers) were part of the project team, the department would
not be managed anymore. So that’s why they are not part of project teams. And I think it’s
also because the projects are too big” -SM3

“If the projects are smaller... the steps would be easier and faster. Middle management can
be involved much more because they can support their teams better.” -SM3

SM3 suggested organising projects into smaller, manageable parts to facilitate better involvement and
planning for middle managers. This approach allows for incremental progress and makes it easier for
middle managers to contribute meaningfully without overwhelming their existing workloads.

Additionally, 14.0 initiatives are often driven by specialised project teams, which typically do not
include middle managers. Participants highlighted that this exclusion occurs because organisations do
not consider middle managers to be crucial participants in these teams. Hence, they are not assigned
the time and required resources to participate in projects. This disconnect further diminishes their
ability to influence and support the digital transformation processes effectively.

* MM Skill and Digital Mindset

Another significant challenge to middle managers’ involvement in I4.0 initiatives is their lack of skills
to manage digital change within their departments and teams. Senior consultants (C2 and C3) pointed
out that middle managers often get promoted based on tenure rather than their digital competencies.
This leads to a gap in their ability to support and drive digital transformation.

"Managers are often promoted because they’ve been with the company for a long time, not
necessarily for their management skills. This is particularly common in manufacturing."
-C2

Additionally, many middle managers perceive digital change as a slow process that won’t significantly
impact them during their tenure. As C3 mentioned,

"I see a lot of middle managers who have been with the organisation for a long time. They
often don’t feel the urgency to adapt to digital changes, thinking it won’t happen quickly
enough to affect them." -C3
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These factors contribute to a reluctance and need for more preparedness among middle managers to
engage effectively in I4.0 initiatives. SM2, C2, and C3 further highlighted the need for an organisational
digital mindset.

* Perception of 14.0 Initiatives as Extra Work

A prevailing challenge among middle managers is the perception that involvement in 14.0 initiatives is
separate from their core responsibilities but rather an additional burden. This mindset stems from a
traditional view of their roles, where their primary focus has been on maintaining current operations
rather than driving innovation.

Several participants noted that middle managers often see digital transformation tasks as "extra work"
outside their regular duties. This perception can lead to reluctance to engage with new initiatives and a
lack of proactive involvement in digital change efforts. For instance, C2 observed,

"Many middle managers think of 14.0 projects as something extra that adds to their workload
rather than part of their essential responsibilities. They don’t see it as integral to their role."

Challenge Explanation Participants
Lack of time Middle managers are overwhelmed with daily opera- | SM2, C1, C2,
tional responsibilities, limiting their involvement in | C3

14.0 initiatives. Top managers often underestimate
their role, viewing these initiatives as purely techni-

cal.
Organisation of 14.0 | Complex project structures and large-scale initiatives | SM3, C3
projects with undefined timelines make it difficult for middle

managers to allocate time effectively. The exclusion
from project teams due to the project’s size further
reduces their involvement.

Middle manager skills and | Middle managers often lack the digital skills and | C2, C3, SM2
digital mindset mindset needed to manage digital change, partly
due to being promoted based on tenure rather than
competency in digital transformation.

Perception of 14.0 initia- | Middle managers often perceive 14.0 initiatives as | C2
tives as extra work additional tasks outside their core responsibilities,
leading to reluctance and a lack of proactive engage-
ment. They perceive digital change won’t happen fast
in the organisation and will not significantly impact
their roles during their tenure.

Table 4: Orgnisational challenges in involving middle managers in 14.0 initiatives.

4.1.2. Benefits of Middle Manager Involvement in 14.0 Initiatives

Involving middle managers in I4.0 initiatives, as highlighted by senior managers and change management
consultants, offers substantial advantages. Their strategic and operational insights position them to drive
digital transformation more effectively across the organisation. The following points summarise the key
benefits of their involvement:

* Accelerated Implementation and Strategic Prioritization
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Middle managers’ involvement can significantly expedite the implementation and adoption of 14.0
initiatives. Their ability to prioritise critical improvements over superficial changes ensures that the
transformation efforts are timely and impactful. SM2 recalled how middle managers, with their
on-the-ground experience, can discern what truly matters in the implementation process, sharing,

"I think it would speed up the process involving them. They also know what really matters,
not just nice things to improve, but really important ones." -SM2.

This insight highlights the practical impact of their involvement in making sure that the most crucial
improvements are addressed first.

 Strategic Problem-Solving and Cross-Departmental Coordination

With a deep understanding of the company’s operations and technical background, middle managers
are well-equipped to identify and address the most pressing business challenges. SM3 noted that
middle managers’ technical acumen and familiarity with other departments greatly enhance their
ability to solve the right problems. SM3 shared,

"Middle managers are really used to being technical and understand what’s happening.
They also know other people in the organisation, making it easier to communicate and
close the gap between engineering and production."-SM3

This comment highlights the unique position of middle managers in leveraging their organisational
networks. Their familiarity with various departments and individuals across the organisation enables
them to facilitate effective communication and collaboration. SM2 and C2 further emphasised that
middle managers, with their broad connections and understanding of different functions, are essential
in ensuring that 14.0 initiatives are implemented efficiently and aligned with the organisation’s broader
strategic goals

* Enhanced Employee Engagement and Change Adoption

Due to their proximity to the workforce, middle managers are pivotal in communicating the importance
of 14.0 initiatives and managing employee resistance due to digital change. Their hands-on approach
allows them to address employee concerns directly, fostering a more adaptive and receptive environment
for change. C2 emphasised the importance of middle managers in organisational change management
(OCM), stating,

"Middle management is the most important role in helping people change. They can
communicate in a way that resonates and addresses resistance or doubts. They know
their teams well, making them the most effective group for implementing change in OCM
projects."- C2

"The boundary to go to your own manager is quite low, and the middle management knows
their own people. That’s why we want them involved in every project we do within OCM."-
Cl.

These observations illustrate how middle managers’ close relationships with their teams enable them to
effectively manage change, ensuring that digital transformation efforts are both accepted and embraced
by employees.

Organisational challenges in involving middle manager’s 14.0 initiatives underscore the need for a more
inclusive and supportive approach to digital transformation. 14.0 and digital technologies impact the
entire organisation, requiring awareness and involvement at all levels for successful implementation.
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However, current practices often hinder middle managers due to time constraints, complex project
structures, skill gaps in driving change, and perceptions of 14.0 initiatives as additional workload. Senior
managers and change management consultants highlighted that to fully leverage 14.0’s potential, top
mangers must recognise the importance of middle managers’ participation, provide necessary training,
and integrate digital initiatives into their core responsibilities.

Creating an environment where middle managers have the time, resources, and skills to contribute is
essential for driving effective, holistic digital transformation. Involving middle managers can expedite
implementation and adoption, ensure critical business problems are addressed, enhance employee
engagement and change adoption, and improve communication and collaboration across functions. By
leveraging middle managers’ unique positions and skills, organisations can ensure a more effective,
efficient, and comprehensive implementation of 14.0 initiatives, ultimately maximising the benefits across
the organisation.

4.2. Phase I: Digitisation

As explained in Table 3, digitisation represents the foundational step in an organisation’s journey towards
digital transformation, where analogue information is converted into digital formats and initial digital
tools are implemented, but it does add value to existing operational activities.

This section delves into middle managers’ experiences (MM1 and MM?2) as they implement and
facilitate stand-alone 14.0 initiatives within their respective functions or departments. These initiatives,
primarily driven by the need to enhance data visibility and operational efficiency, were initiated with high
enthusiasm for the potential of digital technologies. However, the section will highlight the challenges
these middle managers encountered, particularly in implementing and scaling these initiatives to create
value-added processes that can enhance operational efficiency. The following analysis will provide
insights into the manager’s challenges, such as a lack of understanding of 14.0 amongst management
levels and difficulty in proving benefits, which makes it challenging to secure the necessary support and
resources. Additionally, misalignment within the organisation, marked by conflict, control issues, and
limited collaboration, further complicates the digitisation process.

Finally, the section will examine the strategies and key steps taken to overcome these challenges and
discuss the implications for middle managers’ role in advancing the broader digital transformation
journey

4.2.1. Challenges in Digitisation Phase

L. Understanding of Industry 4.0 in the Organisation

* Perceptions about 14.0:

A significant challenge in implementing and proposing 14.0 initiatives is the lack of a well-
established understanding of 14.0 among various management levels, particularly at the top.
This insufficient grasp of 14.0 concepts creates obstacles, as noted by MM1. The abstract nature
of their knowledge about 14.0 makes it difficult to drive and support digital initiatives effectively.

“I think that is very important also for top management to understand what Industry
4.0 is. And I still feel that a lot of people don’t capture the concept behind it. So it’s
more about data gathering at this moment before you can build on top of it.” — MM1

“What they wanted to do was to get more data out of the distribution control system,
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the process dynamics of our factory. And that’s what they called Industry 4.0.” — MM1

The lack of understanding of 14.0 poses a challenge to exploiting the benefits of 14.0 initiatives
and scaling up local initiatives.

¢ Lack of Clear Direction:

I4.0 initiatives are often driven as stand-alone projects by bottom-level middle managers and
frequently encounter difficulties in executing subsequent steps. This lack of a clear unified
direction hampers progress and creates confusion among managers.

“When I came into this company, they had this project running called Industry 4.0. So
I was like okay interesting. So you're implementing Industry 4.0. But what are you
exactly going to do? there was no good answer to it.” — MM2

II. Misalignment:Conflict Control & Limited Collaboration

* Diminished Interaction with Top Management:

Middle managers often experience a lack of communication and alignment with top managers,
which hampers the execution of 14.0 initiatives on the shop floor. This diminished interaction is
also a symptom of a lack of shared roadmaps and goals, leading to inefficiencies and misaligned
efforts in digitalisation projects.

“I know he (top manager) has a roadmap in his mind but it has not been shared or it’s
not a common goal of each different site to get along.” — MM2

“He initially collaborated with us to identify digitalisation opportunities at the factory.
But right now our contact is a bit diminished. And I think that has to do with the fact
that at our site we are at a quite high level already. So he is first focusing on the sites
that still capture data from machines by hand like writing.” - MM1

Managers often find themselves out of sync with the strategic objectives due to inadequate
interaction. Managers pointed out that only a few people in top management understand
digitalisation but it is not cascaded down below managerial levels.

* Dependency on Factories & Issues in Centralised Governance:

Implementation is often halted due to dependencies on the progress of other factories, leading
to difficulties in scaling up the systems. This dependency not only slows down the overall
digitalisation process but also highlights the issues arising from centralised governance. Both
MM1 and MM2 emphasise that excessive control from top management and dependencies on
other sites hinder the progress of digital initiatives.

“We were stopped by the head of digitalisation because he said he wanted the same
system for all different sites. We were already at the point of ordering such a system,
but he said he was still trying to get other facilities to the same level. He wanted to
order it for every site at once but it’s been four years already.” — MM1

“We are constantly waiting for other factories and the digitalisation head in top
management to give us the go-ahead to order new equipment to facilitate this.” — MM1

MM1 also points out that initial collaboration with top management has waned because the focus
has shifted to less advanced sites, leaving their factory to operate without continued support.

* Conflicting Ideas:
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Conflicting ideas between middle managers and top management regarding the direction of
digitalisation projects create obstacles in further developing and achieving the desired level of
digitalisation as pointed out by MM. These conflicts often result in stalled projects and a lack of
coherent strategy across different management levels.

“That is a difficulty for me as a middle manager because I’d like to have the system
further developed and get it to the level of data visualisation and analysis for maintenance
activities. But now you’re confronted that someone at a higher level is stopping you.
Because he’s got other ideas with it." — MM1

III. Unclear ROI and Uncertainty for Industry 4.0 Projects:

Managers face significant challenges in implementing and scaling up 14.0 initiatives; they also
encounter issues in selling new initiatives to top managers because they cannot demonstrate the
benefits of new digitalisation opportunities.

¢ Difficulty in Proving Benefits: Demonstrating the advantages of new digitalisation opportunities
is challenging, making it hard to justify the investment.

* Need for Clear ROI: Securing top management support requires a clear Return on Investment
(ROI). Without this, getting approval for new initiatives becomes problematic. Middle managers
also explained the absence of defined criteria for evaluating projects, complicating the approval
process.

MM4 explains the challenge of convincing top management to invest in 14.0 projects due to
unclear ROI.

“One of the biggest challenges you face is convincing top management to invest in
certain parts. For instance, we have a good project idea, but the ROI must be calculated.
We don’t have clear boundaries to determine if the ROl is good or bad. This uncertainty
does not help as my colleagues are unsure whether the project will fail or succeed.
Knowing these boundaries would help." — MM1

MMB6 discusses the difficulty in justifying the benefits of 14.0 projects, which impacts the
willingness of top management to invest.

"For Industry 4.0 projects, the ROl isn’t clear. Getting more data in the system usually
helps in the future, but you can’t say whether this additional data will make us 10%
more efficient or save X amount of money. And if you don’t have an ROI you better
not come to the top management because they won’t invest." — MM2

4.2.2. Overcoming Challenges: Managerial Insights

Digitisation refers to converting analogue information into digital formats, such as scanning paper
documents or collecting data from sensors and machinery on a factory floor. This foundational step
is crucial for the advancement of 14.0 initiatives. Digitisation provides the necessary data that forms
the backbone of 14.0 technologies. Without digitised data, many advanced analytics, automation, and
integration efforts central to 14.0 would be impossible. In the case of M1 and M2, the initial enthusiasm
for technological advancement triggered digitisation, leading to ad hoc initiatives typically starting at the
departmental and independent function levels. These initiatives lacked direction and were characterised
by unguided efforts, hindering further scaling.

Middle managers in this phase discussed digitisation initiatives in their organisations. This technical
conversion enables further digitalisation activities but does not directly create value. Instead, it prepares
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the ground for subsequent stages where digital technologies can enhance business processes, products,
or models. This section provides an analysis of the challenges and key insights managers discussed for
overcoming these challenges in terms of top management involvement and middle managers’ contributions
to I4.0 initiatives. Figure 3 shows an overview of the digitisation phase.

l Phase | - Digitisation ‘

Misalignment - conflict,
control, limited collaboration

Difficulty in proving
benefits of 14.0 projects

|

Challenges (abstract) Knowledge of 14.0

Lack of understanding &
amongst leaders

Hampers knowledge development and
knowledge sharing amongst management Inability to scale

levels . . . existing initiatives
Due to lack of direction, skills of MM to

justify new initiatives

- Establish common understanding about 14.0 and knowledge
development

- Understand the potentials of 14.0 and educate managers

- Need of engagement between top and middle for 14.0 strategy
formulation

- Asses the business need & Involve MM in initial opportunity
discovery

Key Elements For
Advancement

MM Impact Understand, Guide
& Deploy

Figure 3: Overview of Digitisation Phase

From the manager’s perspective, it was clear that the top management and local factory managers were not
aligned to implement local 14.0 initiatives and bring new ones. The main reason was lack of established
understanding of 14.0. Managers described 14.0 as an abstract form of knowledge that only a few people
in the organisation could take advantage of, with this knowledge not being effectively cascaded down to
managerial levels. They expressed a feeling of lack of direction and necessary competence for moving
to the next stage, which is digitalisation. The lack of understanding and abstract form of knowledge
negatively impacts knowledge development and knowledge-sharing abilities to formulate and evaluate
new 14.0 initiatives also results in conflicting ideas.

Managers in this phase also highlighted difficulties in proving the Return on Investment (ROI) as
converting analogue information into digital format does not help in value-creation activities, nor they
provide any immediate benefits. They expressed a lack of skills and competence to justify new initiatives,
calling for the skill development of managers. The organisations are at the initial stage, focusing on
gathering and storing large amounts of data without clearly understanding its purpose or value, known as

Shreya Jadhav 28 Master Thesis - 2024



“data hoarding”. However, data hoarding and setting up technical infrastructure are necessary to move to
the next stage of digitalisation.

Conflicting ideas, centralised control, and limited collaboration between top and middle management
emerged as the main challenges to scaling up existing stand-alone initiatives. Top management is trying
to control the digitalisation of the organisation without a clear digital roadmap, which is hindering
progress and stalling local 14.0 initiatives. This also highlights top management’s lack of ability to see
the bigger picture and not involving factory managers in formulating an overall digitalisation roadmap.
The friction between management levels is negatively impacting the implementation of 14.0 initiatives
and the effective adoption of 14.0 technologies at the factory level. While there is a lack of established
understanding about 4.0, MM 1 pointed out that it is not the responsibility of middle management to
educate top-level executives. Instead, top management should take proactive steps to ensure executives
are well-informed about 14.0 opportunities. This involves formulating an initial digital roadmap in
collaboration with middle managers grounded in the organisation’s business needs. By involving middle
managers in these initial discussions, top management can better address relevant business problems and
create a cohesive digitalisation approach. Middle managers can then focus their efforts on educating
their own teams and shop-floor employees, bringing everyone on the same page. MM1 expressed that
there are initial efforts taken by top management to educate executives about 14.0 through training and
workshops. He expressed that this would help bring everyone on the same page and further discuss ideas
for the digitalisation of local factories. Employee resistance was present in both instances, but it was not
evident as these organisations struggled to formulate an initial digital roadmap.

Organisations in this phase must foster a shared understanding of 14.0 to exchange ideas and secure top
management support to establish foundational technical infrastructure. Involving managers in initial
discussions, collaborating with external experts for competence building, and exchanging ideas between
managerial levels are crucial for the digitalisation of the factory. Hence, the main role of middle
managers in this phase is to understand the 14.0 opportunities, guide the employees in implementing
initial initiatives, and deploy them on the shop floor.

4.3. Phase II: Digitalisation

Digitalisation represents a critical step beyond the foundational digitisation phase and includes initiatives
that create value-added activities within an organisation. During this phase, the focus transitions from
basic digitisation to the strategic application of digital technologies to enhance business processes, increase
efficiency, and drive value creation. Several middle managers discussed projects such as predictive
maintenance, creating real-time information dashboards, and implementing product traceability to
address customer complaints. Essentially, digitalisation involves leveraging digital technologies to
transform existing operational processes. In this phase, multiple middle managers (MM3, MM4,
MMS5, and MM6) described distinct challenges in implementing 14.0 initiatives on the shop floor.

This section explores the critical role of middle managers during the digitalisation phase, focusing on the
challenges they encounter while implementing 14.0 initiatives. It is divided into two main parts: the
first addresses how middle managers navigate top-down strategies, while the second examines how they
integrate bottom-up insights to identify new digitalisation opportunities. The analysis also highlights the
strategies used to overcome obstacles such as employee resistance, skill gaps, and organisational inertia,
emphasising the pivotal role of middle managers in driving successful digital transformation.
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4.3.1. Challenges: Top-down implementation of I4.0 initiatives

The top-down approach to digitalisation requires middle managers to implement 14.0 initiatives on
the shop floor as part of the existing digital roadmap and strategy. These initiatives aim to enhance
operational processes to achieve efficiency by reducing human errors, cutting costs, and improving
overall productivity.

C1, SM1, and several middle managers mentioned initiatives such as digital work instruction, digital
training methods via VR, new software systems to operate the machines, etc.

An example of the 14.0 initiative:

MM6 mentioned the implementation of digital work instruction to operate the machine as a crucial
initiative within their organisation. They identified a knowledge gap in how younger and older employees
operate the machines. As per MM®6, the younger employees were reluctant to read the work instructions
that contained only texts with no images and videos. Meanwhile, older employees who had worked in
factories for 20 years relied on their memory regardless of any changes in software and systems. This
gap affected the manufacturing line’s overall equipment efficiency (OEE) and decreased productivity.

To address this issue, MM6’s organisation implemented digital work instructions to enhance employee
engagement. These instructions included images and videos to create a more engaging work environment.
This approach helped reduce machine operation errors by making the instructions more accessible and
understandable for all employees, ultimately improving productivity and efficiency on the manufacturing
line.

Implementing such tools and new systems on the shop floor changes traditional processes used to carry out
tasks. Despite these objectives, middle managers face significant challenges in terms of communication,
employee adaptation, and balancing ongoing operations with new project implementations.

I. Communication and Alignment

Effective communication and alignment emerged as important themes while implementing 14.0
initiatives on the shop floor. As per senior managers (SM1, SM2) and consultants (C2, C3),
communication sets the stage for employees to learn about new changes in the work process.

* Involving middle managers

Senior managers and consultants highlighted the importance of involving department and plant
heads when communicating the digital change to their employees.

“We can benefit a lot when we bring the head of the department because then not only
someone from operations excellence sitting in the office saying that we need to change.
Leaders are also involved in the decision."— SM1

This highlights the necessity of including leaders in the communication process to enhance
employee credibility and acceptance of digital changes. By involving heads of departments, the
change message is reinforced, making it more likely to be embraced.

¢ Setting the right tone and common language to communicate the change

C1, MM6, and SM2 mentioned challenges in getting the right message across to the shopfloor
employees while implementing digital tools and systems. Effective communication requires
using language that resonates with all employees, avoiding overly corporate jargon.

“Strategies often use corporate language but in the implementation phase, this is
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II.

not something understandable by shop floor employees. We need to ensure the
communication is clear and relatable to everyone involved." — C1

This emphasises the importance of clear and relatable communication. Using complex corporate
language can alienate employees on the shop floor, making it crucial to adapt the message to be
easily understandable to all levels of the organisation.

* Lack of structured approach for communicating change

SM1, SM2, C1, MM3, MM4, and MM6 highlighted that in manufacturing companies, the
employees working on manufacturing lines who are impacted by change due to the implementation
of digital technologies don’t have access to laptops and emails. This makes it challenging to
communicate about the new tools or systems on the manufacturing line. Additionally, since
manufacturing factories operate in different shifts with a large number of employees, middle
managers need to guide their first-line managers about the change which can then be cascaded
down across different shifts.

"Most shop floor employees who are the primary ones impacted by these changes don’t
have email addresses or laptops. While some roles do have email access, about 80% of
the shop floor workers do not. Because of this, a structured and systematic approach to
communication and cascading information is much more effective."— C1

This highlights a common challenge in manufacturing settings where traditional communication
channels like emails are not viable for most shop floor employees. This necessitates a more
structured and systematic approach to communication where middle managers play a crucial role
in ensuring that first-line managers are well-informed and capable of passing down information
accurately to their teams across various shifts.

Employee Resistance and Adaptation

Middle managers face significant resistance from employees, especially those accustomed to
traditional methods and systems. This resistance hampers the adoption of new tools and systems
and poses challenges for implementing 14.0 initiatives effectively. The section outlines the main
factors contributing to employee resistance and the strategies employed by middle managers to
address these challenges.

* Resistance to Change

Employees often resist new digital tools and systems due to long-standing habits. MMG6
highlighted this issue:

“At the beginning, they don’t like it or are resistant. They’ve been doing the same thing
for 20 years and don’t see the need to change". — MM6

* Fear of Job Replacement

MM4 mentioned shopfloor employees feel threatened by the new 4.0 initiatives as they perceive
increased automation and new systems will replace their jobs. This was evident when MM4’s
organisations were implementing an Autonomous Mobile Robot (AMR) to streamline material
movement on the floor and eliminate unnecessary movements by people. The initiative was
driven by top managers and the main drivers were to reduce cost and streamline the process.

“...So the main idea is always to get cost savings, especially on the European side. Cost
pressure is high and every person is expensive."—- MM4

MM4 explains such initiatives often spread fear in employees and pose an obstacle for employees
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to adopt new tools and systems.

* Skepticism and Disconnect

Employee resistance often comes due to a lack of understanding and fear of the unknown.
Workers who have been using the same processes and systems for years may feel threatened by
new technologies. This fear and skepticism are further intensified when there is a perceived
disconnect between shop floor employees and office staff. Several managers, as well as
consultants, pointed out that in manufacturing organisations, there is a notable divide between
office employees and shopfloor employees.

“There is a lot of skepticism from the shop floor because they feel disconnected from
the employees in the office and think we don’t understand their daily struggles."— MM6

Middle managers and first-line managers play important roles in Technology Sensemaking
amongst employees as highlighted in both MM6 & MM4. MM6 emphasized the importance of
explaining the benefits of new tools and systems to employees,

“The most important thing is to explain why we are implementing new tools and
systems, what’s the benefit to them.” — MM6

MM4 further elaborated on the necessity of open communication and addressing employee fears
directly,

“Employees often worry that new technologies will replace their jobs. It’s essential to
stop and talk to them, explaining how the new systems will benefit everyone. Being
open and explaining helps create a friendly environment.” — MM4

By clearly explaining the reasons behind digital initiatives and how they will benefit the
employees, middle managers can help alleviate fears and build trust.

¢ Lack of Trust and Historical Failure

Trust and open culture play important roles in the adoption of digital tools and systems. When
past digital initiatives fail, they undermine employee motivation and willingness to participate
in new projects, posing a significant obstacle to adoption.

“...No one was really scared. They also saw other initiatives like that from the years
before or similar digitalisation & optimization initiatives, and they failed. And they
were like, it might fail anyway.” — MMG6

This quote from MMS6 highlights the impact of historical failures on current digital initiatives.
Employees become skeptical and disengaged, anticipating that new projects will likely meet the
same fate. This lack of trust hinders the adoption of new technologies and systems.

* Generational Technology Gap and Lack of Digital Skills

Older employees often hesitate to adopt new digital tools, creating a generational divide that
complicates the implementation process. This gap was evident in the case of MM6’s organisation,
where digital work instructions were introduced to enhance employee engagement and reduce
human error in machine operations. MMG6 highlighted the differences in how employees of
various ages perceive and adapt to new systems.

“We create a gap with the oldest generation because they aren’t familiar with tablets
and don’t want to use new technology.” — MM6

“...Implementing new digital tools I have observed the skill gaps, particularly older
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employees who are less tech-savvy.” — MM4

These quotes emphasize the challenge of bridging the digital skills gap between younger and
older employees. The reluctance of older employees to embrace new technologies hinders
overall progress. Hence, managers need to address these skill gaps.

III. Balancing operations and disruption due to digital projects

Managing daily operations while implementing new digital projects presents a significant challenge
for middle managers. Integrating digital tools and systems often requires changes to established
processes, disrupting the regular workflow and affecting productivity.

“It’s always a challenge to change something on the shop floor and in the production
process without disrupting daily operations.” — MM4

Middle managers need to carefully plan and coordinate the introduction of new digital initiatives
to minimise disruptions. This involves scheduling implementations during downtime or low-
production periods and ensuring adequate employee training and support, as highlighted by MM3,
MM4 & MMS.

The dual responsibility of maintaining smooth daily operations while driving digital transformation
demands a strategic approach. Middle managers often juggle these responsibilities, ensuring
that production targets are met while also pushing forward with new technology adoption. This
balancing act is crucial to avoid resistance from employees who may already be skeptical about
the benefits of digital change.

4.3.2. Overcoming Challenges: Implementing I14.0 Top-Down Approach

In the Digitalisation phase, several managers mentioned driving I4.0 initiatives through integrating top-
down strategies and bottom-up insights, with middle managers playing crucial roles in this convergence.
This section highlights the challenges outlined above and key insights from middle managers on how to
overcome these challenges. An overview of the digitalisation phase is shown in Figure 4.

General View about 14.0 Strategy and Initiatives:

Some managers (MM3 & MM6) made it clear that their organisations had a specific strategy for 14.0 and
could discuss the details of multiple initiatives, pointing out managerial challenges while implementing
these initiatives on the shop floor. However, others noted that while there was a broad, global strategy for
digitalisation, this strategy did not translate effectively to the local level within their specific factories.
This disconnect meant that managers tended to focus more on local initiatives when discussing their role
in implementing and facilitating 14.0 projects, as these were more concrete and manageable compared to
the overarching global strategy.

These managers were not only able to discuss top-down initiatives but also demonstrated an understanding
of 14.0, enabling them to propose department-level projects that could be aligned with the overall strategy.
They mentioned distinct challenges when implementing projects via both top-down and bottom-up
approaches.

One notable difference in the organisation in the digitalisation phase is that External collaboration for
implementing the 14.0 initiatives. Managers mentioned that their organisation not only collaborated with
external parties for technical expertise but also collaborated to adopt change management practices. For
example, MM3 pointed out top-down approach for 14.0 as,
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“I4.0 projects were initiated by the Vice President of Operations. He said, *We need to
improve our plant emissions, so let us bring in a consultancy group to evaluate our operations
and provide recommendations for moving from A to B.” Thus, we began with the VP and
then involved the consultancy group.” — MM3

The main challenges present in the top-down approach were communication & alignment, employee
resistance, and adaptation stemming from ineffective change management. Several middle managers
highlighted the importance of change management in this phase as 14.0 initiatives transform existing
work processes and methods.

Middle managers presented a good level of understanding of 14.0 initiatives. Some mentioned involvement
in project formulation, while others explained lack of involvement during the project planning phase
hampering their ability to understand and facilitate the initiatives. Yet, managers shared the idea that
they (managers) needed to be involved in the process, arguing,

“If you’re not involved, it is difficult to realise there is something new you need to understand.”
- MM5

‘Phase 11 - Digitlisation : Top- Down Approach

Top - down approach with specific goal for MM -> Responsible for participation, overseeing
digitalisation implementation and facilitation

Communication & alignment
with operational level

Employee resistance &
adaptation

Balancing operations
and projects

Challenges

Due to improper communication channels for

change Due to fear, uncertainty & lack of digital skills, Due to lack of structured approaches for
perceived disconnect, historical failure of implementation

rojects /

Ineffective change management

- Creating awareness about digital change through proper
communication channels

- Identifying training needs and skill development

- Building digital maturity of organisation

Key Elements For | - creating collaborative environment and building trust

Advancement -Sense making
- Sprint mode for implementation
- Implementing changes during planned shutdowns
- Relaxing regulations
Create Collaborative Environment &
MM Impact

Build Digital Maturity of Orgnisation

Figure 4: Overview of Digitalisation Phase: Top-Down Approach
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Key Steps for Advancement:

The first identified challenge “Communication and alignment” is in the pre-change phase which included
a lack of structured approaches for communicating change and ineffective language used to explain the
use of new systems and tools which led to employee resistance to change. Change management experts
(C1, C2 & C4) emphasized two key practices for overcoming these challenges: the manager’s role in the
sense-making of new systems and tools and the use of common language to communicate the need for
digital change.

Establishing proper communication channels & using a common language for communicating
change:

A significant challenge highlighted by multiple middle managers was the unavailability of effective
channels for communicating change. The main reason for this was the majority of shopfloor employees
don’t have access to computers and emails, making it difficult to reach a wider number of employees at
once. MM3, MM4 & MMG6 highlighted creative methods in communicating the change of new digital
systems and tools, which included using big digital dashboards on the shop floor, TV screens in common
areas, or hanging flyers and information boards near places where employees frequently gather, such
as coffee machines. These methods are essential for creating awareness about initiatives and keeping
employees informed about new changes on the shop floor.

Another challenge middle managers faced was using complex corporate languages to explain the use of
new systems and tools making it difficult for employees to adapt to change. Managers explained the
importance of sense-making in helping employees understand new systems and tools and their relevance
to the organisation. By breaking down complex corporate language into simpler terms, managers can
make the information more accessible. Simplifying the language and making it relatable to all employees
ensures that everyone understands the changes and their importance, facilitating smoother transitions
and reducing resistance.

Building Up the Digital Maturity of the Organisation:

In the top-down approach for implementing new 14.0 initiatives, MM pointed out another challenge for
them is “Employee Resistance and Adaptation”. The main reasons are uncertainty, lack of knowledge &
digital skills, and fear of replacement amongst others.

Managers highlighted the necessity of a strategy encompassing human aspects and developing competencies.
They stressed the significance of prioritising learning and skills development related to the organisation’s
digital maturity, which was considered crucial when discussing digitalisation and effective facilitation
practices. Change experts C1, C2 & C4 further confirmed this. Managers believed it was essential
for every employee to understand digitalisation, its impact on them, and how employees are expected

to participate in organisational development. They viewed digital maturity as a critical mechanism
for enabling change. For instance, the requirement for practical training and general competency in
organisational transformation was mentioned when defining maturity.

Key aspects identified for building digital maturity include:

1. Identifying Training Needs and Building Skills of Employees:

* Bridging the Generational Technology Gap: Recognising the differences in digital proficiency
between younger and older employees and addressing them through targeted training.

* Peer Support: MM3 mentioned effective practices such as pairing up older employees with
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younger ones, allowing the younger employees to guide and assist them in operating new systems
and tools, thus facilitating smoother transitions.

2. Creating Collaborative Environments, Building Trust, and a Resilient Culture:

* Bridging the Office vs. Shopfloor Gap: Effectively addressing employees’ fears through open
communication and fostering a culture of transparency.

* Building Trust: Several managers highlighted a lack of trust among employees due to the failure
of past I4.0 initiatives, which hampers the adoption process. To build a resilient culture, managers
need to establish trust through consistent and honest communication, involving employees in
decision-making, and demonstrating the tangible benefits of new initiatives.

* Open Culture: Encouraging an open culture where feedback is welcomed and acted upon, and
where employees feel valued and understood.

3. Continuous Feedback and Monitoring:

» Aftercare: MM3 & MMG6 highlighted the importance of checking in with employees which they
termed as “Aftercare”. Which is Providing ongoing support after the initial implementation
phase to ensure sustained adoption and adaptation. This involves checking in with employees
regularly to address any issues and provide additional training if necessary.

* Gemba Walks and Standard Leadership Work: Conduct regular Gemba walks, which involve
managers observing the actual workplace to understand the processes and challenges employees
face. This practice helps in maintaining alignment with organisational goals and identifying
areas for continuous improvement.

» Feedback Mechanisms: Implementing regular feedback and monitoring mechanisms to track
progress and address any issues promptly. This could include surveys, meetings, and performance
reviews to gather insights and make necessary adjustments.

Structured Implementation of Projects & Relaxing Regulations:

Managers highlighted balancing regular operations and implementing 14.0 projects as a challenge,
emphasising on need for structured approaches for implementation. MM3 mentioned working in
“Sprint mode”’, which involved breaking projects into short & iterative cycles and testing them
on small portions before implementing them on multiple lines. This approach was taken when
14.0 initiatives included implementing new software systems such as Manufacturing Execution
Systems, product traceability software, etc. MM5 mentioned planning implementation during the
planned factory shutdown, Flexible production stops for installations & involving the production
planning department to minimise disruptions of daily operations.

SM3 (Senior manager) & C3 highlighted the importance of relaxing regulations concerning the
performance and adaptability of the employees at the start during the initial stage of projects.

113

. when dealing with new systems and tools we need (middle) managers who are
willing to have their team being less efficient, less productive, which is in contradiction
to what they need to do from their (top) managers” — SM3

This underscores the struggle middle managers face in accepting reduced productivity during initial
changes while managing expectations from top managers who anticipate immediate efficiency
and fewer errors with new digital systems. Middle managers need to navigate these challenges by
requesting relaxation from top managers and supporting their teams during the transitions.

By focusing on these key aspects, managers can effectively address the challenges of employee
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resistance and adaptation, ensuring a smoother and more successful implementation of top-down
4.0 initiatives. Middle managers play a crucial role in this process by facilitating sensemaking,
providing support addressing training needs, and fostering a collaborative and trusting environment.

4.3.3. Challenges: Integrating Bottom-Up Insights for Digitalisation

This section outlines the key challenges middle managers face in integrating bottom-up insights into
I4.0 initiatives. These challenges include identifying digital opportunities at the operational level,
aligning these initiatives with broader corporate strategies, securing adequate budget and resources, and
overcoming resistance to change due to organisational misalignments. Additionally, the section examines
the need for specialised structures to manage and coordinate these initiatives effectively. These insights
highlight the complexities that middle managers navigate in driving successful digital transformation
from the ground up.

II.

I11.

Need to Find Opportunities at the Bottom

Senior managers (SM1 & SM2) explained that while there is a strategy for digitalisation, individual
factories need to come up with their ideas and opportunities for digitalisation to improve existing
processes.

“Even though we have a corporate strategy for digitalisation, each factory needs to
come up with their requirements and need for digitalisation for process improvements.”
- SM1

Similarly, SM2 emphasized the importance of staying connected with the shopfloor to understand
and solve their issues through digital technologies.

“It’s important to stay in touch with the shopfloor to solve the issues they are facing by
implementing new digital tools and systems.” — SM2

“They (factories) know their problems best.” — SM2

These insights highlight the necessity for proactive engagement from middle managers and their
teams. They need to identify opportunities that can solve specific business problems and align
them with the broader corporate digitalisation strategy.

Aligning Initiatives with Digital Strategy and Standardisation

Middle managers are tasked with not only identifying opportunities but also ensuring these
initiatives align with the overarching digital strategy. This involves investing in solutions that
address specific business problems, justifying these investments to top management, and adhering
to the organisation’s emphasis on standardisation.

“It’s crucial to link digital initiatives to existing problems. Convincing top management
of a problem they don’t see yet is a big challenge. We had to calculate potential savings
to justify the investment.” — MM4

This highlights the need for middle managers to act as translators between the operational realities
and strategic goals, ensuring that proposed digital initiatives have a clear, justified impact on
business processes.

Budget & Resources Availability
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IV.

V.

A significant challenge identified by several middle managers is the availability of budget and
resources necessary to implement digital changes. This includes the need for financial investment
as well as human resources such as engineers, supervisors, and training personnel.

“The top one is budget. The second one is resource availability to implement the
change. To implement something, I do need engineers, I do need supervisors. We do
need to train people. Hence, money is the biggest one by far. And then it’s resource
availability.” — MM6

This emphasizes the importance of securing adequate funding and resources to ensure successful
digitalisation efforts. Without sufficient budget and personnel, even well-planned initiatives can
struggle to get off the ground. Several managers highlighted the need to prove the “Business case”
and demonstrate value. Hence, while running bottom-up initiatives, top management support,
financial & skilled human resources, and alignments emerge as common themes to successfully
run the projects. The middle managers are required to act as opportunity identifiers, aligning with
the management levels and translating the needs from the shop floor to top management.

Resistance to Change

Middle managers are expected to identify opportunities to implement digital initiatives, but their
unique position is often confronted with resistance due to misalignment & organisational structural
challenges.

* Misalignment between IT and Operations

MMB6 highlighted initial resistance due to misalignment between IT and operations which are
managed by different top managers. This misalignment causes hindrances in project execution.
Digitalisation requires seamless collaboration between I'T and operations, as both departments
play crucial roles in implementing 4.0 initiatives. However, when these departments operate in
silos under different top managers, the lack of coordination can lead to delays, misunderstandings,
and resistance to change.

“To execute the project, you need to collaborate with your IT director and your
operations director. In our case, they are managing 10 factories, it was clear that the
two weren’t aligned. I first sat down with the IT director and the operations director,
but they couldn’t find common ground.” — MM6

As highlighted by MM6, the lack of a unified approach from top management can create
significant barriers, making it difficult to implement and sustain 14.0 initiatives.

* Disconnect Between Top and Bottom Levels

MM4 highlighted the difficulty of convincing top managers to support digital projects due to a
disconnect between the upper management and the shop floor. This disconnect is due to top
managers’ lack of understanding of the operational challenges faced by those on the shop floor.

“The upper you go, the lesser they know.” — MM4

MM4 emphasizes that as one moves higher in the organisational hierarchy, there is a diminishing
awareness of the day-to-day operational struggles on the shop floor. Hence, it is the responsibility
of middle managers to bridge this gap, ensuring that the realities of shopfloor challenges are
communicated effectively to top management. Both these instances highlight the importance of
alignment between the top and middle levels when initiatives come from the bottom level.

Need for Specialized Structures
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The need for a specialized structure to run 14.0 projects is evident to avoid conflicts and
misalignments. As [4.0 integrates IT and operations, there is a need for these two functions to
operate in synergy. MM3’s organisation addressed this by creating a "center of excellence" to
oversee Industry 4.0 topics, ensuring better alignment and reducing resistance.

“We adopted a new structure by creating a ‘center of excellence’ to manage Industry
4.0 initiatives within the organisation.” — MM3

This "center of excellence" serves as a dedicated entity that focuses on the strategic and operational
aspects of digital transformation, ensuring that the initiatives are well-coordinated and effectively
executed. By centralising the management of 14.0 projects, the organisation can better streamline
processes, allocate resources efficiently, and foster a culture of innovation and continuous
improvement. This approach not only enhances the coherence and integration of digital initiatives
but also mitigates the risk of misalignment and resistance that often arises from fragmented efforts.

4.3.4. Overcoming Challenges: Integrating Bottom-up Insights

This section explores how middle managers navigate and overcome the challenges of integrating bottom-up
insights into 14.0 initiatives. It underscores their crucial role in identifying opportunities at the operational
level and aligning these with the broader digital strategy. Additionally, it highlights the strategies middle
managers use to address organisational barriers such as rigid structures, budget constraints, and the
need for standardisation. By creating centralised functions, fostering knowledge sharing, and embracing
experimentation, middle managers serve as catalysts for innovation and continuous improvement in
the journey toward digital transformation. The following analysis details the approaches and solutions
they employ to effectively manage these challenges and integrate operational insights into successful
digitalisation efforts.

Several middle and senior managers emphasised the need to identify opportunities at the bottom level,
irrespective of the presence of a digital strategy. MM3, MM4, MMS5, and MM6 discussed various
opportunities identified by their teams. They perceived themselves as acting on articulated agendas
while simultaneously searching for formal agendas on digitalisation. An overview of the digitalisation
phase and middle managers for integrating bottom-up insights are shown in Figure 5.

The main challenges that emerged from integrating bottom-up insights for the formalisation of 14.0
initiatives include aligning opportunities with the digital strategy, rigid organisational structures, budget
and resources, and difficulties in getting project approvals due to misalignment between top managers.

A critical challenge is the requirement for a formal business case to get initiatives approved. This
necessity can stifle small innovative initiatives but also provides an opportunity to make pilot projects
more visible within the organisation. Top managers want to understand the business value behind
pilot projects and know what resources are being allocated, viewing this as part of a transparent
exploration process for the entire company. As per MM5 & MMBG6, the orgnisation has a strong focus
on standardisation. Standardisation, although aimed at saving resources and streamlining operations
throughout the organisation, often forces initiatives to fit into predefined moulds, thus shutting down
creativity and innovation.

Aligning Opportunities with Digital Strategy and Rigid Organisational Structures:
The delays and resistance to adopting new initiatives by top managers were due to two main reasons:

» Top management’s effort to align everything with the digital strategy and a strong focus on standardisa-
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Phase Il - Digitlisation : Integrating Bottom-Up Insights
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MM Impact Collaboration with External Parties &
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Figure 5: Overview of Digitalisation Phase: Integrating bottom-up insights

tion to save costs. This alignment hampers the exploration process for new initiatives.

* Approval is needed from two different functions (IT & Operations) within a rigid organisational
structure. This makes it difficult to communicate new opportunities identified at the bottom and
negatively impacts managers’ and employees’ enthusiasm and motivation to suggest new improvements
through digital technologies.

This situation reflects a clash between the traditional business structure and the need to adapt to new
digital demands. From a management perspective, the committed design of flexible initiatives becomes
essential.

Managers emphasised the need for a centralised function that provides a coherent view for 14.0, thus
accelerating project approval and ensuring smooth execution.

MM3 mentioned their organisation addressed this misalignment issue by creating a “Centre of
Excellence” for running multiple 14.0 topics (They did not merge two functions). This structure
facilitates the management of 14.0 projects. It decentralises decision-making, empowering local
factories to suggest new initiatives that can be included in upcoming financial plans, thereby saving on
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bureaucracy and overcoming rigid structural barriers. MM3 also mentioned the availability of sufficient
budgets to run multiple pilot projects, strong collaboration with external experts and top management
support for innovative initiatives.

By having a centralised function, budgets to try out new projects, and collaborating with external experts,
organisations can better manage 14.0 projects, fostering innovation while maintaining alignment with the
overall digital strategy. This approach not only helps overcome organisational barriers but also promotes
a culture of continuous improvement and innovation.

Knowledge Development and Knowledge Sharing Platforms:

Knowledge sharing and collaborative learning emerged as pivotal themes in the digitalisation phase.
Middle managers highlighted the importance of collaboration and communication, utilising global
online platforms to share experiences and insights across different factories. MM3 emphasised that these
platforms provide opportunities for experimenting and sharing Proof of Concepts (POCs), allowing
managers and employees to learn from each other and try out new initiatives in their own factories. A
global online community for sharing 14.0 POCs was particularly valuable, as it facilitated learning from
other factories and organisations. Managers mentioned the importance of these efforts to collectively
foster a culture of continuous learning and improvement, which is crucial for successful digitalisation
initiatives.

Opportunity Identification Approaches:

Managers emphasised the need for experimenting and risk-taking to keep up with fast-paced environments.
They mentioned several approaches to identify opportunities, such as lean thinking (reducing waste and
linking this to I4.0 projects), and using Six Sigma methodologies amongst others. Notably, these middle
managers appeared enthusiastic about 14.0 opportunities and exhibited experimental abilities. MM3,
MM4, and MM6 also mentioned attending summits and conferences for 14.0 and keeping an eye on
industry trends as essential practices for staying informed and driving innovation.

4.3.5. Summary of the Digitalisation Phase

This section highlighted the challenges middle managers faced in driving 14.0 initiatives. In the
digitalisation phase, organisations had strategies for implementing 14.0 projects, which included running
multiple projects and building business cases for digitalisation. Middle managers faced significant
challenges in managing employee resistance, operational disruptions due to digital change, and ineffective
change management.

The digitalisation phase for 14.0 initiatives includes value-creation activities focused on process
optimisation and visibility. Consequently, initiatives in this phase involved changes in existing work
processes or methods, requiring the implementation of proper change management methods. Key
elements for advancement are highlighted, along with the impact of middle managers in facilitating these
initiatives.

A central finding was that middle managers are crucial in creating a collaborative environment and
building the organisation’s digital maturity when implementing top-down strategies for 14.0. This role
involves fostering teamwork, promoting a culture of continuous learning, and ensuring employees are
prepared to adapt to new digital tools and processes. Due to their proximity to operational realities, middle
managers could integrate bottom-up insights to address operational needs and problems. However, they
faced challenges in building a business case to approve these new initiatives. To effectively integrate these
insights into the existing digital strategy, middle managers emphasised the importance of collaborating
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with external experts. This collaboration helps showcase the business value of 14.0 initiatives.

Another critical insight is the need for organisational flexibility to incorporate new initiatives. Top
management should be open to adjusting processes to support innovative projects proposed by middle
managers. This flexibility, combined with external collaboration, enables organisations to foster a
culture of continuous improvement and innovation. Employee resistance was notably observed when
initiatives were implemented through a top-down approach. Conversely, managers reported higher
levels of engagement and enthusiasm from employees when initiatives were driven from the bottom
up. Employees perceived these bottom-up initiatives as more beneficial because they were grounded in
day-to-day realities and directly addressed pressing operational problems by introducing new tools and
systems.

In this phase, middle managers played pivotal roles by building digital maturity within the organisation.
They were responsible for identifying training needs, fostering a culture of collaboration, and ensuring
that employees were equipped with the necessary skills to adapt to digital changes. Moreover, they
collaborated across departments and with external experts, integrating both top-down strategies and
bottom-up insights to ensure alignment between strategic goals and operational realities. Finally, middle
managers accelerated the process of digital transformation by driving process optimisation, encouraging
knowledge sharing, and experimenting with new tools and systems to foster continuous improvement.

In this phase, middle managers were critical in building the organisation’s digital maturity. They
identified training needs, fostered collaboration, and ensured employees were prepared for digital changes.
Middle managers aligned operational realities with strategic goals by integrating top-down strategies
with bottom-up insights and collaborating with external experts. Additionally, they accelerated digital
transformation by driving process optimisation, encouraging knowledge sharing, and experimenting
with new tools to foster continuous improvement.

4.4. Phase III: Digital Transformation

Digital Transformation (DT) represents a continuous and pervasive evolution within organisations, driven
by the disruptive nature of digital technologies. Unlike digitalisation, which involves the optimisation
of existing processes and tasks, DT goes beyond by rearranging these processes to shift the business
logic of the firm (Li et al., 2018; Golzer & Fritzsche, 2017) and transform its value creation process. DT
requires organisations to continuously integrate technology with strategic operations, ensuring flexibility
in design to respond effectively to environmental turbulence and maintain competitiveness (Zott et al.,
2011). By implementing innovative business logic, DT enables organisations to create and capture new
forms of value, ensuring they remain agile and resilient in an ever-changing digital landscape (Pagani &
Pardo, 2017; Zott et al., 2011).

Upon reviewing various cases, the interviews did not identify instances of fully realised digital
transformation. Instead, the characteristics and insights discussed here have been extrapolated from
existing literature. This section focuses on the essential elements required to move towards digital
transformation from a managerial perspective, specifically highlighting the crucial and valued role of
middle managers in facilitating digital change.

4.4.1. Essential Components of Digital Transformation

Digital transformation represents a holistic evolution in organisational strategy, culture, and competencies
aimed at creating novel value propositions for customers. This process involves integrating advanced
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technologies such as the Internet of Things (IoT), autonomous systems, strategic alignment, and extensive
business model transformation. The following key components are essential for achieving successful
digital transformation:

* A Well-defined vision: Clear strategic direction to guide the transformation process.

* Comprehensive digital strategy: A roadmap that aligns digital initiatives with the overall business
strategy.

* Skilled resources: Deployment of knowledgeable personnel capable of driving and sustaining digital
initiatives.

Digital transformation not only reshapes internal operations but also drives innovation beyond organisa-
tional boundaries, integrating external networks and ecosystems (Jacobides et al., 2018; Prince et al.,
2014). To fully leverage these opportunities and ensure sustained success, organisations must focus on
key strategic imperatives that guide their transformation journey.

As identified by Verhoef et al. (2021), several strategic imperatives are crucial for organisations aiming
to achieve digital transformation:

Digital Agility

Digital agility refers to the organisation’s ability to sense and seize market opportunities enabled by
digital technologies (Lee et al., 2015; Lu & Ramamurthy, 2011; Tallon & Pinsonneault, 2011). It is
vital for a firm’s survival in today’s dynamic and unpredictable markets (Chakravarty et al., 2013). To
navigate these challenges, firms must be flexible enough to:

* Adapt organisational roles in response to changing customer needs and new digital technologies.

* Respond swiftly to intensified competition resulting from the blurring of market boundaries and
removing entry barriers (Chakravarty et al., 2013; Lee et al., 2015).

* Continuously modify and reconfigure existing digital assets and capabilities (Eggers & Park, 2018;
Lavie, 2006).

Middle managers’ role in building digital agility: As firms progress towards digital transformation, the
role of middle managers becomes increasingly critical in establishing and maintaining digital agility at the
operational level. Managers are instrumental in developing dynamic capabilities within the organisation,
enabling it to continuously sense and seize new opportunities presented by digital technologies. They
are responsible for:

* Embracing and driving change: Understanding and embracing technological changes in practice.
Middle managers act as change agents, translating the strategic vision into actionable plans that align
with daily operations (Devadoss & Pan, 2007; Huy, 2002).

* Developing dynamic capabilities: Cultivating an environment that encourages continuous learning
and adaptability, allowing the organisation to remain agile and competitive (Karimi & Walter, 2015).
As DT demands continuous change, building organisational adaptability and the ability to respond
quickly to external shifts becomes crucial (Hanelt et al., 2021; Benner, 2007).

» Establishing agile and scalable digital operations: Ensuring that digital operations are both agile
and scalable to meet the evolving demands of the digital landscape (Hanelt et al., 2021).
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Hence, managers are essential in fostering digital agility, ensuring that organisations can swiftly adapt to
changing market conditions and leverage digital technologies effectively.

Digital Networking Capability

The success of digital transformation heavily depends on the digital networking capabilities that middle
managers can help cultivate. As the literature suggests, firms increasingly derive competitive advantage
from their external networks rather than solely from internal resources (Koch & Windsperger, 2017; Libert
etal.,2016). Middle managers, situated at the intersection of operational and strategic layers, are uniquely
positioned to identify and engage with key external partners. By leveraging their understanding of
market needs, emerging technologies, and customer demands, they can pinpoint stakeholders—suppliers,
customers, or third-party innovators—who offer the most value. Actively seeking out and engaging
these partners, middle managers can expand the firm’s ecosystem and facilitate the co-creation of value,
which is essential for sustaining competitive advantage in a digital environment (McIntyre & Srinivasan,
2017). Without such proactive involvement, firms risk missing opportunities to innovate and adapt in the
fast-paced digital landscape.

Thus, middle managers play a pivotal role in cultivating digital networks that are vital for sustaining
competitive advantage and driving successful digital transformation.

Digital Resources

A critical strategic imperative of digital transformation is attracting and integrating a new generation of
workers who are not only tech-savvy but also adaptable to rapid technological advancements (Amladi,
2017). Middle managers play a pivotal role in this process by creating an environment that appeals to
these workers, fostering a culture that values continuous learning and innovation. Additionally, they
are responsible for establishing a synergy between technology and human capabilities, ensuring that
the workforce can leverage digital tools effectively while maintaining the human touch that drives
creativity and problem-solving (Bajer, 2017). By attracting and integrating this new generation of talent,
organisations can secure the skilled resources necessary to sustain their digital transformation efforts and
maintain a competitive edge.

In essence, middle managers are key to building a technologically proficient and adaptable workforce,
ensuring the sustained success of digital transformation initiatives.

In this phase, middle managers take on a pivotal role in ensuring that the organisation not only adapts
to the ongoing digital changes but also fosters a culture of continuous innovation. By aligning digital
initiatives with strategic goals, cultivating robust external networks, and developing a tech-savvy and
adaptable workforce, middle managers must ensure that digital transformation is not a one-time event but
an ongoing process. Their ability to lead, sustain, and scale digital initiatives ensures that the organisation
remains competitive and resilient in an ever-evolving digital landscape.

4.5. Role of Middle Managers in 14.0 Initiatives

This section outlines an integrative overview of the role of middle managers in 14.0 initiatives, synthesising
findings from a thematic analysis conducted with middle managers, senior managers, and consultants
in manufacturing organisations. The analysis reveals that effective digital transformation requires a
comprehensive understanding of the digital journey, the triggers that drive this journey, the outcomes
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of various initiatives, and the pivotal role of middle management in facilitating digital change. The
integrative overview is presented in Figure 6,

1. Digital Journey

The digital journey comprises three phases: digitisation, digitalisation, and digital transformation.
The cases are divided into these three phases based on the level of implementation of 14.0 in the
participant organisations.

2. Triggers The analysis identifies various triggers that initiate and drive the digital journey.
Digitisation triggers include initial enthusiasm, ad hoc initiatives, and unguided efforts, mostly
from individual departments. Digitalisation is driven by digital strategy, decentralised decision-
making, and external collaboration for technical expertise. A clear vision, a comprehensive digital
strategy, and the deployment of skilled resources propel digital transformation. These significant
triggers highlight the motivations and actions that encourage organisations to implement various
14.0 initiatives and move towards digital transformation.

3. Outcome of Initiative

The outcome of initiatives is presented based on the type of 14.0 initiative the organisation is
taking. For example, the outcome of setting up basic infrastructure includes initiatives such
as implementing a distributed control system for data collection. These initiatives do not fall
under 14.0 and its technologies, but without this step, 14.0 is not possible; hence, it is considered
a foundational step. Similarly, for digitalisation, building business cases means undertaking
multiple 14.0 initiatives, utilising real-time data, optimising processes, and introducing new digital
tools and systems, which are important. Digital transformation requires smart factories, business
model changes, strategic alignment, and comprehensive and continuous change. These factors
are relevant as they pinpoint the critical components for effective digital transformation, offering
insights into organisational priorities at each stage.

4. MM Role & Impact for Digital Change

The thematic analysis highlights the pivotal role of Middle Management (MM) in facilitating
digital change across all phases of the digital journey.

Phase I: Digitisation

During the digitisation phase, middle managers play a pivotal role in laying the groundwork for
successful digital transformation. Their responsibilities extend from understanding the potential
of 14.0 technologies to actively participating in the initial stages of implementation and guiding
their teams through the changes. The key areas where middle managers contribute include:

* Understanding and promoting 14.0:

- Educate and raise awareness: Middle managers are responsible for educating themselves
and their teams about the capabilities and benefits of 14.0 technologies. This involves
understanding how these technologies can enhance operational efficiency and drive long-term
value.

- Participating in initial opportunity discovery: MMs actively participate in the early stages
of opportunity discovery, identifying potential areas where digital tools can be applied to
improve processes. This includes exchanging ideas with other management levels to explore
the potential impact of 14.0 across the organisation.

¢ Guiding & deploying initiatives:
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- Establishing common understanding: Ensuring alignment on the shop floor regarding digiti-
sation goals and sense-making of new systems and tools.

- Providing direction: Leading the initial implementation of new tools, addressing resistance,
and fostering a supportive environment.

Middle managers ensure that digitisation efforts are aligned with strategic goals, facilitating a
smoother transition and laying the groundwork for more advanced digital transformation initiatives.

Phase II: Digitalisation

In the digitalisation phase, middle managers are essential in implementing 14.0 projects encom-
passing multiple initiatives and the development of business cases for digitalisation. As work
processes evolve with the introduction of new digital tools and systems, MMs are crucial in driving
these changes. Their responsibilities are broadly categorised into three areas:

* Build: change management and building digital maturity

- Identifying training needs & skill development: MMs focus on developing employees’ digital
skills, bridging generational gaps, and encouraging peer support, which is vital for enhancing
the organisation’s digital maturity.

- Building trust and collaborative culture: MMs create an environment of openness, ensuring
that employees feel secure in expressing concerns, which builds trust and resilience necessary
for adopting new technologies.

- Continuous monitoring & feedback: MMs implement strategies like aftercare and standard
leadership work to ensure sustained adoption of digital tools while negotiating with top
management to relax performance expectations during the initial stages of digital adoption.

¢ Collaborate: stakeholder engagement & strategic alignment

- Balancing top-down and bottom-up approaches: MMs incorporate operational insights into
the digital strategy to align initiatives with strategic goals and shopfloor operational needs.
They also address gaps between strategy and execution to facilitate smoother implementation.

- Collaborating with external experts: With a deep understanding of 14.0’s potential, MMs are
adept at formulating new initiatives and collaborating with external experts to bring in fresh
perspectives, showcase the business value of 14.0 and enhance organisational capabilities.

* Accelerate: process optimisation and innovation

- Knowledge development & sharing: MMs promote knowledge sharing and development by
leveraging global online platforms, enabling the exchange of Proof of Concepts (POCs) across
different factories. This fosters a continuous learning and innovation culture, ensuring that
best practices are effectively disseminated across the organisation.

- Lean thinking and operational excellence: MMs drive lean initiatives, focusing on process
optimisation while balancing the need for standardisation with opportunities for innovation.

Phase I1I: Digital Transformation

Digital transformation represents a continuous and pervasive evolution within organisations,
driven by the disruptive nature of digital technologies. It requires continuous adaption to shifting
market dynamics and customer needs alongside the strategic deployment of digital technologies to
meet these challenges. Middle managers play a crucial role in the transformation by effectively
contributing in the following key areas,
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* Adapt

- Fostering digital agility: Middle managers play a vital role in sensing and seizing market
opportunities through digital technologies. By integrating digital assets with other resources,
they drive the transformation of business processes, leading to innovative products, services,
and business models that keep the organisation competitive in a rapidly changing environment.

- Embracing and driving change: As change agents, middle managers translate strategic vi-
sions into actionable plans, ensuring that the organisation remains agile and responsive to
technological shifts.

- Establishing agile & scalable operations: Middle managers ensure that digital operations are
flexible and scalable, enabling the organisation to adapt to new market conditions and
technological advancements swiftly.

¢ Innovate & Sustain

- Cultivating digital networking: Middle managers build and sustain digital networks. They
engage with external partners, including suppliers, customers, and third-party innovators,
to expand the organisation’s ecosystem. Their role goes beyond collaboration; they are
responsible for constructing a digital business ecosystem that enables value co-creation,
ensuring sustained competitive advantage in a rapidly evolving digital landscape.

- Attracting and integrating skilled resources: A key role of middle managers is attracting
and integrating a new generation of tech-savvy workers adaptable to rapid technological
advancements. They create an environment that values continuous learning and innovation,
ensuring the workforce can effectively leverage digital tools while maintaining the creativity
needed for problem-solving.

- Fostering a culture of continuous innovation: Middle managers ensure that digital transfor-
mation is not a one-time event but an ongoing process. They help cultivate a culture of
continuous innovation, actively promoting exploration and experimentation with digital
technologies and encouraging their teams to evolve and innovate constantly.

These roles emphasise the continuous nature of digital transformation and the critical impact of
middle managers in ensuring that the organisation not only adapts to ongoing changes but also
sustains and scales its digital initiatives for long-term success.
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5. Discussion

This thesis investigates middle managers’ pivotal roles and their impacts on implementing 14.0 initiatives.
By conducting 13 in-depth interviews with middle managers, senior managers, and change management
experts, the study uncovers the challenges encountered by middle managers during the digitisation
and digitalisation phases on the shop floor. The research also identifies key practices and strategic
steps middle managers employ to navigate and overcome these challenges, outlining their role in 14.0
initiatives.

In this chapter, the findings are interpreted and analysed in relation to the research question and objectives.
The discussion integrates these findings with existing literature, comprehensively comparing and
highlighting where the study confirms, expands, or diverges from established knowledge. Additionally,
the theoretical and practical implications of the findings are explored, emphasising how they contribute
to both academic understanding and practical application in the field. The chapter also addresses the
study’s limitations and considers their implications for interpreting the results. Finally, recommendations
for future research are provided.

5.1. Analysis of Findings

5.11. Involvement of Middle Manager’s 14.0 Initiatives

Firstly, the research findings shed light on the involvement of middle managers in 14.0 initiatives.
Through interviews with senior managers and change management consultants, who play a crucial role
in implementing digital transformation projects, a gap was revealed between the perceived and actual
involvement of middle managers. This discrepancy highlights the challenges organisations face in fully
leveraging the potential of middle managers to drive I4.0 initiatives.

Established research highlights the critical role of middle managers in driving organisational change by
aligning strategic goals with operational realities and facilitating smooth implementation across all levels
(Huy, 2002; S. Floyd & Woolridge, 1992). Their access to cross-functional networks and awareness of
system dependencies makes them crucial in enhancing communication and managing organisational
change (Bamford & Forrester, 2003; Huy, 2001). However, the findings indicate that, in practice, middle
managers are often underutilised in 14.0 initiatives due to various challenges such as time constraints,
complex project structures, skill gaps, and the perception that I14.0 initiatives add to their workload.

These challenges arise because organisations often do not allocate sufficient time and resources for
middle managers to engage in 14.0 initiatives. Middle managers are expected to manage their regular
operational responsibilities, leaving little room for involvement in projects like 14.0. Additionally, the
complexity of 14.0 projects, with undefined and long timelines, coupled with a lack of targeted training,
may leave middle managers feeling unprepared to contribute effectively, leading to a reluctance to engage
fully. Insights from the (Field et al., 2023) align with these findings, highlighting how middle managers,
often burdened with administrative tasks, are excluded from digital initiatives, diminishing their ability to
navigate complex changes and foster team cohesion. Field et al. (2023) suggests that middle managers are
essential for making work more meaningful and productive and that true organisational transformation
can only occur with their involvement.
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14.0 projects are often managed by specialised teams, with middle managers frequently excluded from
the decision-making process. While specialised teams are essential for implementing new technologies,
involving middle managers during the opportunity discovery and change planning stages is equally
crucial, as these changes will directly impact their teams. Firstly, their 360° perspective, coupled with
deep operational knowledge, enables them to identify and address critical business problems (Dutton et
al., 1997; S. Floyd & Woolridge, 1994; Harrington & Williams, 2004), making them invaluable assets
in 14.0 opportunity discovery and initial phases of digital transformation. Secondly, as implementing
new digital tools and systems directly impacts their teams, middle managers, who are deeply involved in
managing daily challenges, are vital to the change planning stage (Bamford & Forrester, 2003).

The result also uncovered substantial benefits of involving middle managers. Their inclusion can lead
to faster implementation and adoption of 14.0 initiatives because of their ability to communicate in
every direction and influence those surrounding them (Dutton et al., 1997; Harrington & Williams,
2004). Additionally, middle managers enhance employee engagement and facilitate change adoption
by effectively communicating the benefits of new strategic initiatives to the workforce and bridging
communication gaps across functions, aligning with Huy (2002) findings.

Organisations must rethink the role of middle managers in 14.0 initiatives, not as mere administrative
overseers but as key drivers for organisational transformation. As reflected in the findings of (Nadkarni
& Priigl, 2021; Field et al., 2023), there is a need to reassess their responsibilities, provide them with the
necessary training and support, and fully integrate them into the journey towards digital transformation.
By doing so, companies can better harness the potential of middle managers to lead and sustain successful
digital transformation efforts, ensuring that 14.0 initiatives are both effectively implemented and widely
embraced across the organisation.

5.1.2. Middle Managers in Implementing and facilitating 14.0 Initiatives

The journey towards digital transformation involves several phases, each with distinct challenges and
implications for organisational change. The digitisation phase, while foundational, presents significant
hurdles that must be addressed to pave the way for successful digital transformation.

One of the key findings from this study underscores the struggle of middle managers in getting new
initiatives approved and scaling up existing digitisation initiatives. This struggle is primarily due to
the difficulty in proving the tangible benefits of 14.0 technologies and the lack of support from top
management. However, the potential for top management to drive this transformation is immense, and
their support can empower the entire organisation.

This difficulty is not unique to the organisations studied; it resonates with broader concerns in the
literature. For instance, Hansen et al. (2011) emphasises that for digital initiatives to gain traction, top
management must not only be aware of the technological capabilities but also possess a positive attitude
towards embracing change (Dery et al., 2017). The findings from this study suggest that organisations
rely on traditional top-down management styles consistent with the findings of Verhoef et al. (2021),
which can stifle innovation and hinder the scaling of 14.0 initiatives. An abstract understanding of 14.0
among management levels hinders knowledge development and sharing, limiting the exchange of ideas
about new opportunities and hence creating obstacles in identifying and formulating new 14.0 initiatives.
Stentoft & Rajkumar (2020) emphasise that a shared understanding and knowledge of 14.0 across all
levels is crucial for identifying and driving new initiatives. Similarly, Kane et al. (2017) and Warner
& Wiiger (2019) highlight the importance of a common organisational culture and shared language in
pursuing digital transformation.
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Furthermore, a lack of vision and a unified approach leads to a disconnect between top and local factory
managers, with middle managers often reporting exclusion from strategic conversations. This exclusion
is particularly problematic, as it can negatively impact organisational change if middle managers perceive
that it should not be supported (S. Floyd & Woolridge, 1992; Sayer, 1998; Huy, 2002). Therefore,
maintaining a dialogue between middle and top managers is essential to ensure their involvement and
support in the change process. Huy (2002) underscores the importance of a unified vision across
management levels, arguing that it is a key factor in the success of organisational changes. Similarly,
Imran et al. (2020) highlight the necessity for leaders to have a clear vision of how digital technologies
can shape the organisation’s future. The findings from this study reinforce these perspectives, showing
that efforts to drive 14.0 initiatives become fragmented without a unified approach, leading to suboptimal
outcomes.

Moreover, the study found that the initial enthusiasm for adopting digital technologies often fades due
to the challenges of scaling these initiatives. This is particularly concerning given the foundational
nature of digitisation in the broader digital transformation process. As Hanelt et al. (2021) suggests, the
absence of top management support and a lack of clear direction can result in "initiative fatigue," where
the initial momentum is lost, and the organisation reverts to its old ways of working.

As organisations progress into the advanced phases of digital transformation, top management initiates
multiple 14.0 initiatives, introducing various digital tools and systems that significantly impact daily
operations. This phase of digitalisation brings several challenges, particularly as increased automation
disrupts established work processes.

Employee resistance during this phase is a significant obstacle, often rooted in fears of job displacement
(Staffen & Schoenwald, 2016), lack of digital skills (Kamble et al., 2018), and a lack of trust due to
previous unsuccessful digital initiatives. These concerns can hinder the adoption of new technologies
and slow the overall transformation process. Building trust becomes essential in the face of digitalisation.
One effective way to foster trust within an organisation is through open and transparent communication,
which helps alleviate fear and uncertainty about upcoming changes (Foerster-Metz et al., 2018; Vrana
& Singh, 2021). Trust is crucial for ensuring that employees align with the organisation’s vision and
support the changes being implemented (Wrede et al., 2020). Middle managers, who are emotionally
closer to staff than senior managers, better understand individual needs during organisational change,
making them critical for sustaining change momentum (Huy, 2001). Additionally, middle managers have
the trust of their subordinates (Lleo et al., 2017). By creating an environment where employees feel safe
to voice their concerns, middle managers can mitigate resistance and build trust within the workforce.

The findings underscore the need to enhance organisational capabilities by prioritising employee skill
development. This aligns with the research by Schwarzmiiller et al. (2018), which emphasises the
importance of building employee skills during digital transitions. The role of middle managers in this
phase extends to developing digital maturity within the organisation, involving both upskilling employees
and nurturing a culture that supports continuous learning and adaptation. There is a need for organisational
structures that can support the implementation of 14.0 technologies and digital transformation to reduce
hierarchical barriers and bureaucracy. The results reveal tensions due to hierarchical challenges and
centralised decision-making. Hence, flat hierarchies and decentralise decision-making processes are
essential for keeping up with the pace and complexities of fast-changing environments, aligning with the
findings of Foerster-Metz et al. (2018)

One interesting insight that emerged from this study is that middle managers reported greater employee
support for initiatives when change is initiated by middle managers and executed by top managers. This
finding is consistent with the results of a previous study of Heyden et al. (2017). Middle managers
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are pivotal in implementing top-down strategies and integrating bottom-up insights. They are crucial
in bridging the gap between strategic objectives set by top management and operational realities.
Results confirm this dual role, highlighting middle managers’ contributions to strategy formulation
and operational execution. Organisations often run multiple 14.0 projects in digitalisation, leading to a
trade-off between standardisation and innovation. Middle managers play a crucial role in navigating this
balance, ensuring that projects align with overall strategic goals while allowing room for experimentation
and localised innovation.

Leaders who foster an experimental culture are vital during digital transformation. They need to
demonstrate a willingness to experiment (El Sawy et al., 2020; Imran et al., 2021; Kane et al., 2018),
create the conditions that encourage innovation (de Araujo et al., 2021; Diller et al., 2020), and empower
their teams to take risks (Alos-Simo et al., 2017; Guinan et al., 2019). This experimental mindset is
crucial for identifying effective digital solutions and allowing the organisation to adapt to a rapidly
changing landscape (Kane et al., 2017). However, not all experiments will succeed, so leaders must
approach failure constructively, using it to learn and improve (Bennis, 2013; Bolden & O’Regan, 2016;
Imran et al., 2020). Top management’s vision and support are key to empowering middle managers
and employees to explore new ideas, test their feasibility, and integrate successful innovations into the
broader organisational strategy.

Another highlight of this study is the importance of collaborating with external experts. External
collaboration is essential for showcasing the business value of 14.0 initiatives and overcoming internal
limitations. As highlighted by Foerster-Metz et al. (2018), such collaboration allows organisations to
exploit 4.0 technologies better, experiment with multiple proofs of concepts, and enhance their capacity
for innovation.

5.2. Theoretical Implications

Firstly, most studies have focused on senior management’s roles when implementing 14.0 initiatives
with little focus on middle managers and their contribution to organisations’ digital transformation
efforts. Even though scholars have highlighted the importance of middle managers when deploying
organisational change (Huy, 2002).

Secondly, few studies have highlighted the importance of middle managers in digital transformation,
focusing on their skills and behaviours (Henderikx & Stoffers, 2023; Torres et al., 2023). Christodoulou
et al. (2022) highlighted the role of middle managers in formulating a strategy for digital transformation.

However, these studies often view digital transformation as a radical change phenomenon within the
organisation and do not consider the steps organisations go through to reach ultimate digital transformation.
They ignore the unique challenges organisations and middle managers face while implementing these
initiatives on the shop floor in each phase and taking subsequent steps. This research brings a unique
perspective by first illustrating managerial challenges based on the level of implementation of 14.0
initiatives and the organisation’s journey to digital transformation. The bifurcation was based on the 14.0
initiatives and their “value creation” to the organisation. The phases in the digital transformation journey
are as follows (Verhoef et al., 2021) :

* Digitisation (Incremental Change) — No value creation, as this requires the conversion of analogue
information or paper-based information into digital. This phase sets the ground for organisations to
move to the next stage.

* Digitalisation (Incremental + Radical Change) — Using digital tools and technologies to create
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business value by altering existing processes and operations and increasing process visibility across
the organisation.

* Digital Transformation (Radical Change) — Digital transformation goes beyond value creation
and includes aspects of value offering to the customers. This entails a radical change in not only
organisational operations but also business models and value offerings to the customer, requiring
significant transformation of organisational structures, strategy, and human resources.

This study proposed an integrated approach for middle managers’ involvement and contribution in 14.0
initiatives and their impact when organisations embrace these new changes. By outlining the challenges
per phase of digital transformation, organisations can better equip themselves with methods and resources
to address these challenges.

5.3. Practical & Managerial Implications

This study provides several practical and managerial implications for organisations, senior managers, and
middle managers in the context I4.0 initiatives. The findings underscore middle managers’ critical and
evolving role as key drivers of digital transformation, challenging the notion that their roles are redundant
in modern organisations. Instead of viewing middle managers as mere overseers of operational tasks,
organisations should empower them as strategic partners in the digital transformation journey.

To leverage the full potential of middle managers, organisations should invest in their development,
focusing on building competencies and leadership skills which can enable them to drive organisational
change. This involves providing targeted training and fostering a culture of continuous learning, equipping
middle managers with the tools needed to lead digital initiatives effectively. Additionally, the findings
revealed middle managers play a crucial role in building digital maturity within the organisation by
developing employees’ digital skills, fostering trust, and ensuring that new technologies are adopted
smoothly through continuous monitoring and feedback.

Top managers can use these findings to create environments that support middle managers in their
roles as change agents. This includes implementing strategies that consider the human aspect of digital
transformation and ensuring that all employees are engaged, informed, and motivated to embrace
new technologies. By aligning digital transformation strategies with broader organisational goals and
promoting cross-functional collaboration, middle managers can integrate top-down strategies with
operational realities, ensuring that 4.0 initiatives are strategically aligned and operationally effective.

The study suggests that for organisations to navigate the journey towards digital transformation, they
need to leverage the unique position of middle managers, promote external collaboration, and maintain a
flexible approach to organisational change. These practices can help overcome the challenges identified
in the study and pave the way towards more effective and sustainable digital transformation.

5.4. Limitations & Recommendations for Future Work

Participants & choice of sample:The selection of participants and sample choices in this study were
inherently limited. The study relied on a purposive sampling strategy to ensure that participants had
relevant experience and insights into 14.0 initiatives. However, the pool of participants was limited to
those readily available and willing to participate, potentially omitting perspectives from a broader range
of industries or organisational sizes. This limitation could impact the diversity and comprehensiveness
of the findings.
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Generalizability findings:While the proposed approach highlights the contributions of middle managers
in the digital transformation journey, its generalizability is restricted. The findings are based on
specific interviews and organisational contexts, which may not universally apply across all industries or
geographies. Different organisational cultures, structures, and levels of digital maturity could influence
the applicability of the proposed approach.

No participants in the digital transformation phase: Despite employing a purposive sampling strategy,
the study did not include participants from organisations in the digital transformation phase. This was the
effect of bifurcating the cases into different phases post-interview, as the middle managers experienced
different challenges based on the level of implementation of 14.0 initiatives, and these challenges cannot
be generalised under digital transformation. This gap also arose because the level of implementation
of 14.0 projects within organisations remained unknown before the interviews, leading to an uneven
distribution of cases across various phases of digital transformation. To address this, consultants and
subject matter experts were included in the study for their insights on the roles and contributions of
middle managers during the digital transformation phase, given their comprehensive understanding of
the process.

Researchers’ bias: Using interviews as the primary source of empirical data introduces potential
researcher bias and subjectivity. One concern is that steering the conversation in a particular direction
may influence the interviewee’s responses, leading them to provide information they believe is expected
by the interviewer. To minimise this, the study employed open-ended questions, allowing informants to
freely discuss their ongoing 14.0 initiatives. However, interviews may provide insights into interviewees’
perceptions rather than solely capturing their actual behaviours and practices. While interviews offer
valuable subjective insights, they may not fully reflect the objective reality of participants’ actions.
Consequently, there is a need for further studies to test the resultant integrated approach objectively,
beyond the subjective data obtained from interviews.

5.5. Future Recommendations

Recommendations for future work include involving middle managers in the digital transformation
phase, where organisations have successfully deployed several digital technologies in both value creation
and value offerings to their customers. This involvement can reveal the challenges middle managers
face in reaching this stage and highlight best practices to sustain digital change and manage a digitally
transformed organisation, which managers in phase I & II also adopt.

Additionally, this research focused on middle managers in manufacturing, specifically on production
and operations management. Future studies could broaden the scope to include middle managers from
different functions, providing a more comprehensive understanding of their efforts and strategies during
the transition toward digital transformation.

Lastly, the proposed integrative overview of the role of middle managers in 14.0 initiatives can be
further refined and validated through longitudinal studies examining middle managers’ contributions
as organisations progress toward digital transformation. This would provide deeper insights into the
evolving role of middle managers and the dynamic challenges they encounter in this continuous journey.
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6. Conclusion

This research aimed to explore the crucial role of middle managers in implementing and facilitating 14.0
initiatives within manufacturing organisations. The study reveals that middle managers are not just mere
overseers of operational activities but act as the organisational glue during digital transformation. They
facilitate communication between top managers and employees and help actively bring in ideas from
internal and external sources. Their involvement is essential, requiring rethinking their role in modern
organisations.

The impact of 14.0 and digital technologies extends across the organisation, requiring comprehensive
involvement at all levels. However, current organisational practices often hinder middle managers’
effectiveness due to a lack of assigned time and resources, complex project structures, and insufficient
attention to upskilling middle managers to drive digital change. Top management must recognise
the pivotal role of middle managers and equip them with the necessary tools & resources to drive
digital transformation. Their involvement can accelerate implementation, address critical business
issues, enhance employee engagement & change adoption, and improve cross-functional collaboration.
Leveraging their unique position ensures a more efficient and successful implementation of 14.0 initiatives,
maximising organisational benefits.

This study demonstrates that the journey towards full digital transformation is a gradual process rather
than the radical shift often portrayed in existing literature. This insight is relevant for manufacturing
organisations, where implementing digital technologies and tools impacts value-creation activities at
different stages. This research contributes to a deeper understanding of the evolving role of middle
managers in 14.0 initiatives, highlighting that their contributions vary and adapt as organisations navigate
different phases of the digital transformation journey. These findings underscore the importance of
recognising middle managers’ distinct roles and challenges throughout the digital transformation journey,
offering valuable implications for theory and practice.

In Phase I digitisation, their main role emerged as understanding the opportunities of 14.0, guiding
employees in implementing initial initiatives, and ensuring initial initiatives are effectively deployed
on the shop floor. Involving middle managers in creating 14.0 initiatives ensures these are grounded in
operational realities and address the right business problems.

In Phase II, digitalisation, middle managers are instrumental in implementing multiple 14.0 initiatives
and developing business cases for digitalisation. As new digital tools and systems transform work
processes, middle managers take on the critical role of driving these changes. They focus on building
digital maturity within the organisation by developing employees’ skills, fostering a culture of trust, and
ensuring that adopting new technologies is supported by continuous monitoring and feedback. Middle
managers also bridge the gap between top-down strategies and operational realities by incorporating
bottom-up insights into digital strategies and collaborating with external experts to enhance organisational
capabilities. Their efforts in process optimisation and knowledge sharing accelerate the organisation’s
digital transformation, ensuring that initiatives are strategically aligned and operationally effective.

In Phase III, digital transformation, middle managers are crucial in driving continuous adaptation and
innovation. They foster digital agility, integrate new technologies into scalable operations, and build
digital networks to sustain competitive advantage. Additionally, they are responsible for attracting
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a tech-savvy workforce and cultivating a continuous learning and innovation culture, ensuring the
organisation remains responsive and resilient in a rapidly evolving digital landscape.

This study outlined an integrative overview of the role of middle managers in 14.0 initiatives, highlighting
their dual role in managing top-down and bottom-up processes. This perspective not only addresses the
challenges identified in each phase but also provides a structured pathway for organisations to leverage
the unique position of middle managers in achieving sustainable digital transformation.
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7. Appendix

7.1. Interview Guide

Middle Managers

Introduction: Hi! Welcome, and thank you for joining this interview today. Our discussion will
focus on your involvement in Industry 4.0 technologies in organisations, specifically from managerial
perspectives. The study focuses on how middle managers can support the adoption of Industry 4.0
technology. I am particularly interested in learning about your experience in Industry 4.0 projects and
uncovering organisational dynamics. This interview will take approximately 45 minutes. Please feel free
to be as detailed as possible in your responses. Sharing specific stories or examples will be particularly
helpful. There is no rush, so take your time to articulate your thoughts clearly.

Introduction Questions:

* Can you briefly describe your role and responsibilities in the organisation?

* How many people are in your team, and how many report directly to you?

Project Initiation for Industry 4.0 Projects:

1. Is your organization familiar with Industry 4.0 technologies? (such as ERP, MES, and IoT devices)

2. Can you provide a recent example of an Industry 4.0 project implemented in your organisation and
which had a direct impact on shop floor activities?

* What were the primary objectives of this project?

3. How did the implementation of this project begin? Was it part of a broader digital strategy/roadmap?

* What is your role in this 14.0 project?

* Who were the key stakeholders involved during the initial stages?

Identifying Improvement Projects within Industry 4.0:

4. How do you identify potential problems or opportunities for improvement before they become
critical issues in operations, specifically in terms of digital projects? (Can you give examples)

* What methods do you use to proactively identify potential problems or opportunities for
improvement in your area of responsibility?

5. What kind of small-scale digital projects have you initiated on your own, and what motivated you
to do so?

6. How do you convince the top managers to provide resources for implementing digital projects?
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Interaction and Support from Top Managers:

7. Do you receive support from top management for your digital initiatives? Are there any specific
strategies or guidelines provided to you?

8. Do you feel the support from top management impacts your ability to implement Industry 4.0/digital

projects? (If yes how?)

Implementing Projects Driven by Top Managers:

9. Do you also implement digital projects that were initiated from top managers? (If yes, can you
give examples?)

* What was your role in implementing these projects?
* How do you align operational level employees with such initiatives?
* Have you faced any challenges in implementing such initiatives? (how have you addressed it?)

* In what ways do you support the team in implementing these initiatives on the shop floor?

Mediators and Role in Change Management:

10. Do you see your role as that of a mediator between senior management and the operational level?
If not, why?

* What challenges have you faced in this mediator role?
* How did you overcome these challenges?
11. Do you think you as a middle manager has to juggle between facilitating change and leading

change within your team or department? (If yes what are the upsides and downsides of it?)

Leadership and Creating a Collaborative Environment:

12. Did you face any resistance to change within the organization, particularly from team managers
and operational staff for adopting new technologies?

* What strategies have been effective in gaining buy-in from the team and employees for adopting
new digital technologies? (Can you share an example?)

13. Does your organization have a change management champion or team to ensure smooth transitions?
(Do you think having change champions is important? Why?)

14. Do you think employees react differently if they are aware of digital changes from the start?

* Is it necessary to keep local team managers and members informed about the digital roadmap of
the company?

15. Was there any instance when an Industry 4.0 initiative failed?

* If yes what were reasons behind it?
* In your opinion what could have been done differently for making it successful?

* Was there any instance or project where you did not see the value in implementing it on shopfloor,
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but had to because of management direction? How did you handle the implementation? Was it
successful?

Measuring Effectiveness of Adoption:

16. How do you measure the success of technology adoption projects in your team or department?

17.

* What adoption metrics or indicators do you use, particularly from a people perspective?

Balancing ongoing operations with the introduction of disruptive digital projects can be challenging.
How do you manage the responsibilities of maintaining daily operations while also pushing forward
with digital transformation initiatives? Can you provide specific strategies or examples of how you
have handled this balance effectively?

Senior Managers

Introduction:

* Can you briefly describe your role and responsibilities in the organization? (be clear he is more into
strategy)

* In what ways does your expertise contribute to the organization’s digital transformation initiatives?

* How many people are on your team or report directly to you?

Project Initiation for Industry 4.0 Projects:

1.
2.

Is your organization familiar with Industry 4.0?

Can you give me an example of an Industry 4.0 project or digitalization project that was implemented
in your organization, which had a direct impact on shopfloor activities?

* What were the primary goals of this project?

How did the implementation of this project start? Was it part of a broader digital strategy?

* Who were the key stakeholders involved in the initial stages?

. After identifying the Industry 4.0 project, what is the next step? Who is responsible for the

execution on the shop floor?

Middle Managers in the Organization:

5.

6.

What does middle management (particularly Operations Manager) mean to you in the context of
your organization?

* What are their main tasks and responsibilities?

* Middle managers are people who implement strategy or new initiatives on the shop floor, they
usually have titles like department heads and plant managers like operations heads.

How do you involve department heads or managers in the digital initiatives?

* How are they usually involved in the discussions when introducing new systems or tools on the
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shop floor? (What kind of discussion they are involved in?)
* Did their input influence the final decision? How?

7. What are your expectations from department heads while implementing digital initiatives on the
floor? Does your team need to get buy-in from them? (What support do you give to middle
managers?)

* Do they face any challenges? As they also have to manage daily operational activities?

8. Do factory teams also come up with new ideas and problems which can be improved? Who do
they contact?

9. Are department heads aware of the digital roadmap?

Deployment of Industry 4.0 Project:

10. Do you think middle managers have an influence on the operational level and employees that can
help them embrace new technologies/tools? (If yes how?)

* Can you provide examples of how their influence has facilitated or hindered the adoption
process?

Leadership and Creating a Collaborative Environment:

11. Did you face any resistance to change within the organization, especially from middle managers
and operational staff?

* What strategies did you employ that have been effective in overcoming the resistance? How to
get their buy-in?

12. How do you encourage employees to embrace the changes that new digital technologies bring to
your organization?

13. Is it easy to sustain digital change within the organization? If not, what are the ways to sustain it?

14. Was there any instance when an Industry 4.0 initiative failed?

* If yes, what were the reasons behind it?

* In your opinion, what could have been done differently to make it successful?

Measuring Effectiveness of Adoption:

15. How would you measure the success of technology adoption projects in your team or department?

* What adoption metrics or indicators do you use, particularly from a people perspective?

Consultants — Change Management and Business Management

Introduction:

* Can you describe your role and experience in consulting for implementing Industry 4.0 projects?
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Project Initiation:

1. How do you typically get involved in a digital transformation project?

* At what stage do you usually join the project?

2. Can you provide an example of a project where you helped an organization implement an 14.0
digital transformation project?

Interaction with Middle Managers
3. What is your understanding of middle managers? How would you describe their role in
manufacturing organizations?

* Middle managers are people who implement strategy or new initiatives on the shop floor, they
usually have titles like department heads and plant managers like operations heads.

4. In your experience as an OCM consultant what is middle management’s involvement in digital
transformation projects?

* Does the involvement of middle managers impact the implementation process? If yes how?
* If there is no involvement, what is the reason? Should they be involved in such projects?

* In what ways should organizations involve middle managers in the process? What (ideal) role
should they play in the success of the digital project?

5. What difficulties do middle managers face when digital initiatives are being implemented on the
shop floor? Can you provide an example? (As there is often a difference between projects on
paper and executing them in reality)

6. In your opinion, what obstacles can arise when Industry 4.0 projects are implemented using a
top-down approach? (How can vision be conveyed, and resources mobilized effectively?)

7. Currently, in manufacturing organizations, particularly on the shop floor, changes are incremental
rather than radical. How should a head of the department approach this change?

Leadership and Collaboration
8. How do you try to extract the needs and concerns of operational staff during the change phase?
Do you involve (their) managers in this phase?

» Can you give an example of how these needs and concerns were addressed in the project?

9. What methods would you suggest to managers for creating a safe and collaborative environment
within teams during a digital transition?

Change Management
10. What key change management practices do you use or recommend to organizations going through
digital transitions? (incremental)

* How do you approach each stage (creating awareness, desire, knowledge, ability, and reinforce-
ment)?
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* What methods do you use to create awareness about digital change?

* How can an organization sustain digital change? What practices have you implemented that
ensured changes were integrated into the organisational culture?

11. Do you think change champions are necessary for digital transformation projects?

* What role do these champions play in the success of a project?

12. How do you identify and work with change champions within an organization?

Training and Development
13. What training and development programs do you typically recommend for middle managers during
the digital transition journey?

* How do you assess the effectiveness of these programs?

Measuring Success and Impact
14. From your experience, do organizations have metrics in place to understand the adoption of new
technologies?

* What adoption metrics or indicators should organizations use, particularly from a people
perspective rather than a process perspective?
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