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Abstract

In the era of Industry 5.0, where human-centric innovation and advanced technologies intersect, leadership plays a critical
role in shaping sustainable employee engagement. This study explores how transformational leadership—through its core
dimensions of inspirational motivation, individualized consideration, intellectual stimulation, and idealized influence—drives
engagement in digitally augmented work environments. Using a qualitative research design, data were collected through
semi-structured interviews with 15 professionals across technology-intensive organizations. Thematic analysis revealed that
transformational leaders foster emotional resonance, developmental support, and cognitive challenge, which are essential for
engagement in hybrid and Al-integrated workplaces. Additionally, the digital context emerged as a moderating layer that
influences the effectiveness of leadership behaviors. The findings suggest that Leadership 4.0, when grounded in
transformational principles, serves as a strategic enabler for building trust, innovation, and resilience among employees. This
study contributes to leadership theory in the context of Industry 5.0 and provides practical insights for organizations seeking
to enhance workforce engagement through empathetic and adaptive leadership.
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1. Introduction

The accelerating pace of technological change has
ushered in the era of Industry 5.0, characterized by a
symbiotic collaboration between advanced
technologies and human-centric values [1]. Unlike
Industry 4.0, which emphasized automation, data
exchange, and smart systems, Industry 5.0 places
renewed emphasis on human-machine collaboration,
personalization, and societal well-being [2]. As
organizations transition into this new paradigm, the
role of leadership has become more critical than ever,
especially in terms of inspiring, motivating, and
engaging employees amidst the complexity of digital
transformation and socio-technical integration [3].
Leadership 4.0-referring to adaptive, digital-savvy, and
visionary leadership-emerges as a key enabler of
organizational success in navigating the challenges and
opportunities of Industry 5.0 [4].

Within this context, transformational leadership is
increasingly regarded as a vital style capable of
fostering employee engagement, enhancing
organizational commitment, and driving innovation
[5]1[6]. Transformational leaders exhibit idealized
influence, inspirational  motivation, intellectual
stimulation, and individualized consideration, which
are essential in cultivating trust, psychological safety,
and a sense of belonging among employees [7][8].
These attributes become especially salient in the face
of dynamic work environments where employees must
continuously adapt to emerging technologies and
collaborative processes [9]. Numerous studies have

demonstrated the strong positive correlation between
transformational leadership and employee engagement
across various organizational settings [10][11].

Employee engagement, defined as the extent of
emotional and cognitive involvement employees have
toward their work and organization, is a key predictor
of productivity, retention, and organizational
performance [12][13]. In the Industry 5.0 context,
where workers are expected to contribute creativity and
empathy alongside machines, maintaining high levels
of engagement is paramount [14]. Leaders who foster
autonomy,  competence, and  relatedness-core
components of self-determination theory-are more
likely to enhance employee engagement in digitalized
and decentralized workplaces [15][16]. Consequently,
understanding how transformational leadership
behaviors influence employee engagement becomes a
central inquiry for sustainable and human-centered
organizational development.

Despite the growing body of research linking
leadership and engagement, there remains a gap in
literature  that  specifically — addresses  how
transformational leadership operates in the emergent
reality of Industry 5.0 [17]. Traditional leadership
frameworks may no longer suffice in environments
where human values, technological fluency, and agile
thinking intersect [18]. Industry 5.0 challenges leaders
to go beyond efficiency and digital capability, urging
them to champion inclusivity, resilience, and employee
well-being [19]. Therefore, there is a pressing need to
explore leadership practices that align with these
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emerging demands and support deep employee
engagement in technologically infused contexts [20].

Furthermore, with the integration of artificial
intelligence, robotics, and data analytics into daily
workflows, employees may face new forms of stress,
role ambiguity, or alienation if not supported by
emotionally intelligent and visionary leaders [21][22].
Transformational leadership, by facilitating meaning-
making, personal development, and a shared vision,
offers a counterbalance to these risks [23]. Moreover,
in hybrid and remote work settings, which have
become more prevalent post-pandemic, the capacity of
leaders to emotionally engage and inspire distributed
teams is crucial [24]. As such, leadership models that
incorporate digital acumen with transformational
qualities are positioned to thrive in Industry 5.0
ecosystems [25].

This study aims to investigate how transformational
leadership, as embedded within the broader Leadership
4.0 framework, shapes employee engagement in the
context of Industry 5.0. By examining empirical data
and building on recent theoretical developments, the
study contributes to a deeper understanding of
leadership’s evolving role in fostering human-centered,
technologically augmented workplaces. This research
not only addresses a significant theoretical gap but also
provides actionable insights for organizational leaders,
HR practitioners, and policymakers seeking to enhance
workforce engagement and resilience in an era defined
by rapid innovation and human-machine synergy.

2. Research Method

This study adopts a qualitative research design to
explore how transformational leadership influences
employee engagement within the evolving context of
Industry 5.0. A qualitative approach is suitable for
capturing the depth and complexity of leadership
experiences, particularly in dynamic organizational
settings where human interactions and subjective
interpretations are critical [26]. Through this design,
the research aims to gain rich, contextual insights into
the perceptions and lived experiences of employees
under transformational leaders.  Semi-structured
interviews were employed as the primary method of
data collection, enabling the researcher to probe deeper
into participants’ responses while maintaining
consistency across interviews [27]. Participants were
selected using purposive sampling to ensure that
individuals  possessed  relevant  experience in
environments characterized by high technological
integration and human-centric leadership practices
[28]. The study engaged 15 professionals from
technology-driven organizations, ensuring variation in
job roles and hierarchical levels to enhance the
credibility and transferability of findings.

Data collection focused on themes related to leadership
behavior, employee motivation, workplace
engagement, and the influence of digital technologies
on leader-follower dynamics. All interviews were
recorded, transcribed verbatim, and analyzed using

thematic analysis following the six-phase framework
proposed by Braun and Clarke, allowing for a
systematic examination of patterns across the data [29].
To ensure rigor and trustworthiness, the study adhered
to qualitative  validation strategies including
triangulation, member checking, and audit trails, as
suggested by Jasobson [30]. Ethical considerations
such as informed consent, confidentiality, and
voluntary participation were strictly observed, aligning
with the ethical standards of qualitative inquiry [31].
This methodological approach allows the research to
uncover nuanced relationships between
transformational leadership and employee engagement
that may be overlooked in quantitative investigations,
particularly within the socio-technological framework
of Industry 5.0.

3. Result and Discussion

Participant Profile and Organizational Context, the
participants in this study consisted of 15 professionals
drawn from five technology-intensive organizations
actively implementing Industry 5.0 principles. These
organizations span  sectors such as  smart
manufacturing, fintech, artificial intelligence, and
digital services. Participants were selected based on
their experience working under leaders identified as
transformational, and their familiarity with hybrid or
technology-augmented work environments. The sample
included individuals from varied functional roles-such
as software engineers, data analysts, project managers,
and HR specialists-with experience ranging from 2 to
15 years. Table 1 provides a summary of participant
demographics and organizational contexts.

Table 1. Participant Profile and Organizational Background

1D Gender Position Years Sector Mode of
Work
Software Smart .
PL Male Engineer 5 Manufacturing Hybrid
P2 Female Product 8 FinTech Onsite
Manager
P3 Male D@ 3 Al Remote
Analyst
HR
P4 Female  Business 10 Digital Services Hybrid
Partner
Robotics Smart .
PS Male Technician ! Manufacturing Onsite
. Hybrid/
P~ Mixed VArious 2-15 Mixed Sectors Remote/
P15 Roles

Onsite

The diversity in job roles and sectors enhanced the
study’s capacity to capture variations in how
transformational leadership behaviors are experienced
across  organizational  functions. Participants
consistently reported that their leaders embodied key
transformational traits, such as articulating a
compelling vision, demonstrating individualized
concern, and motivating teams to pursue continuous
improvement-traits aligned with the dimensions
defined by Deng [5]. This foundational evidence
underpins the thematic analysis presented in the
following sections.

One of the most prominent themes emerging from the
interviews was the significance of inspirational
motivation. Participants described how
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transformational leaders consistently communicated a
compelling vision that aligned not only with
organizational goals but also with the values and
aspirations of employees. This motivational orientation
instilled a sense of purpose and emotional connection
to work, which previous research has shown to be a
powerful predictor of engagement [7].

For instance, P2 remarked our leader always frames
our projects in a bigger picture-how our work
contributes to sustainable innovation and benefits
society. That makes my tasks feel meaningful. This
aligns with Avolio et al. [9], who emphasize that
inspirational leadership evokes higher-order needs in
followers, motivating them to go beyond transactional
tasks. Additionally, the inclusion of humanistic goals
such as sustainability and inclusivity-a hallmark of
Industry 5.0-further reinforced engagement by bridging
the personal and professional identities of employees

[1].

These findings suggest that in technologically mediated
environments, where work can become abstract and
automated, articulating a future-oriented and value-
driven vision helps anchor employee efforts in
meaningful  narratives. As such, inspirational
motivation does not merely serve as a rhetorical device
but acts as an engagement mechanism tailored to the
socio-technical complexity of Industry 5.0.

The theme of individualized consideration emerged
strongly across all interviews, revealing how
personalized attention and developmental support from
leaders significantly shaped employee engagement.
Participants frequently referenced mentoring sessions,
career planning discussions, and flexible role
adjustments as evidence of their leaders commitment to
personal growth and well-being. These leader
behaviors align with the literature emphasizing the
importance of psychological empowerment in
promoting engagement [13][16].

P4 emphasized, my manager takes time to understand
my strengths and areas for growth. It’s not just about
KPIs-it’s about me evolving professionally. This
statement supports the argument by Ryan and Deci
[15], who suggest that when autonomy and competence
are nurtured, intrinsic motivation and engagement
naturally follow. Furthermore, in remote or hybrid
work arrangements-common in Industry 5.0-such
personalized engagement becomes vital to counter
feelings of isolation and disengagement [24][25].

The data also suggest that individualized consideration
operates as a buffer against the alienating effects of
advanced technologies. While some studies warn of
digital fatigue and dehumanization in Al-driven
systems [21][22], the presence of empathic, supportive
leaders who recognize unique human contributions
helps preserve relational bonds and reinforce
commitment to the organization.

Transformational leaders in the studied organizations
also frequently practiced intellectual stimulation by
encouraging employees to challenge assumptions,

propose new ideas, and experiment with
unconventional solutions. Participants described an
environment where risk-taking and innovation were not
only tolerated but rewarded. This aligns with earlier
findings that transformational leadership fosters
creative engagement and adaptive behavior [10].

For example, P5 noted in our team, the leader often
asks provocative questions. How would you do this
differently if Al wasn't an option. Which pushes us to
think creatively and deeply. Such interactions promote
a growth mindset and cognitive engagement,
particularly crucial in digital work environments where
rapid innovation is a constant demand [23]. Moreover,
intellectual stimulation was linked to higher levels of
task ownership, as employees felt intellectually
challenged and intrinsically motivated to contribute.
The current findings suggest that intellectual
stimulation can enhance both innovation output and
engagement quality, particularly when it is tied to

organizational learning and experimentation. As
Industry 5.0 prioritizes ethical, human-aligned
innovation, leaders who facilitate  cognitive

engagement not only improve productivity but also
sustain long-term commitment and satisfaction [17].

As organizations increasingly operate within digitally
augmented environments, the nature of leadership and
its impact on employee engagement undergo a
contextual transformation. While the core dimensions
of transformational leadership-such as inspirational
motivation, individualized consideration, intellectual
stimulation, and idealized influence-remain
fundamentally influential, their expression and efficacy
are mediated by digital platforms, remote collaboration
tools, and Al-driven systems [24]. Participants in this
study often highlighted how digital infrastructures
enabled or hindered leadership interaction, shaping
both engagement levels and emotional connectivity.

For instance, P10 observed that in virtual settings, it’s
harder to feel emotionally connected, but our leader
overcomes this by holding weekly one-on-one video
calls to check in with each of us personally. This
illustrates that leadership in the Industry 5.0 context
must be both technologically literate and emotionally
resonant. Leaders capable of leveraging digital tools to
maintain presence and relational quality were
perceived as more engaging, supporting the argument
by Tortorella et al. [18] that effective Leadership 4.0
integrates both digital competencies and human-centric
sensibilities.

Moreover, technological systems introduce a layer of
immediacy and transparency that can amplify or
diminish the effects of leadership behaviors. For
example, digital performance dashboards and Al-based
task delegation tools can undermine autonomy if
applied in a controlling manner, but can also enhance
empowerment when leaders use them to co-create
objectives and provide real-time developmental
feedback [2] Participants reported that transformational
leaders who embraced digital transparency while
ensuring psychological safety promoted trust and
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active participation-key elements of engagement in
Industry 5.0.

This finding aligns with the view that in digitally
mediated workplaces, leadership effectiveness depends
not just on behavioral attributes but also on contextual
agility-the capacity to adapt leadership styles to the
nuances of virtual, hybrid, and Al-augmented work
environments [25]. Thus, the digital context acts as a
moderating layer that either reinforces or attenuates the

mechanisms by which transformational leadership
fosters engagement.

Synthesizing the findings across all thematic
dimensions  reveals a  coherent  narrative:

transformational leadership, when enacted within the
framework of Leadership 4.0, serves as a catalyst for
sustainable employee engagement in Industry 5.0. The
dimensions of inspirational motivation, individualized
consideration, and intellectual stimulation interact
dynamically with the digital context to create
environments of meaning, inclusion, and innovation.
Rather than operating in isolation, these leadership
dimensions appear to function synergistically,
reinforcing each other in fostering deep engagement.

Participants  consistently  identified  emotional
resonance, personalized development, cognitive
challenge, and trust as the primary mechanisms
through  which their leaders influenced their
willingness to contribute, learn, and remain committed
to the organization. These mechanisms echo the
propositions of self-determination theory [15] and
transformational leadership theory [5], suggesting that
Industry 5.0 does not invalidate existing leadership
models but demands their adaptation to new socio-
technological realities.

Theoretical implications from these findings suggest
the need for a re-conceptualization of transformational
leadership in terms of contextual fluidity and digital
embodiment. As suggested by Brougham and Haar
[14] the rise of STARA (smart technology, Al,
robotics, and algorithms) necessitates leadership styles
that preserve humanity amidst automation. In this light,
transformational leadership must evolve to not only
guide change but also mediate between human needs
and machine-driven efficiencies.

From a practical perspective, these insights offer
actionable guidance for organizations navigating the
shift toward human-centric innovation. Leadership
development programs must integrate emotional
intelligence, digital fluency, and design thinking to
prepare leaders capable of thriving in Industry 5.0
settings. HR systems should also be recalibrated to
measure not only performance outcomes but also
employee perceptions of leadership authenticity,
inclusivity, and developmental support. Furthermore,
organizational structures must support decentralized
decision-making and foster digital trust to amplify the
impact of transformational leadership on engagement
[17]. Ultimately, this study reinforces the argument that
in Industry 5.0, leadership cannot merely be efficient-it

must be empathetic, adaptive, and human-centered.
Transformational leadership, expressed through
relational integrity and visionary guidance, emerges as
a critical bridge linking technological advancement
with human flourishing.

4. Conclusion

This study concludes that transformational leadership
characterized by inspirational motivation,
individualized consideration, intellectual stimulation,
and idealized influence plays a pivotal role in shaping
employee engagement within the digitally enhanced,
human-centric context of Industry 5.0. The findings
highlight that when transformational behaviors are
effectively adapted to the dynamics of hybrid work, Al
integration, and decentralized structures, they foster
meaningful connections, psychological safety, and
innovation-driven  motivation among employees.
Leaders who combine emotional intelligence with
digital fluency are best positioned to sustain high levels
of engagement, affirming the relevance of Leadership
4.0 as a strategic framework for navigating the socio-
technological challenges of the new industrial
paradigm. These insights not only contribute to
theoretical advancements in leadership and engagement
studies but also offer practical guidance for
organizations aiming to humanize their transformation
journeys in the era of intelligent industry.
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