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Abstract

The aim of this paper is to fill the identified gap in the literature regarding mapping key
values within Leadership 5.0. Our study indicates that Leadership 5.0 (L5.0) shows a
transformative shift in leadership, demanding innovative leaders to adopt agile and digital
mindsets, hence fostering innovation whilst balancing human and technological needs
in Industry 5.0 settings. Developing people-centric leadership skills is critical in order
to build collaborative innovation between humans and machines. In this way, human
expertise is integrated with technology, to drive future-ready organizations. Findings
show that L5.0 prioritizes continuous learning environments to adapt to rapidly evolving
challenges. This ensures that organizations are agile, resilient, and ready for the future. L5.0
recognizes that intellectual capital—driven by human creativity, emotional intelligence,
and collaboration—is essential for sustainable innovation in the digital shift. This paper’s
theoretical contribution is a conceptual analysis of L5.0. We present a comprehensive and
actionable conceptual model for mapping L5.0. We identify five key L5.0 pillars from the
literature: human-centric leadership, future readiness and adaptability, a sustainability and
ethics focus, collaboration and inclusion values and an innovation and experimentation
approach to leadership. We develop a 30-item L5.0 survey instrument, anchored in the
literature, and we conduct initial pilot testing for item clarification. The survey instrument
application can provide valuable management insights: a road map for assessing the
presence and maturity level of L5.0 in organizations.

Keywords: Industry 5.0; Leadership 5.0; literature review; human-centric leadership;
survey instrument

1. Introduction

In an era of unprecedented change, traditional leadership frameworks are scruti-
nized for their limited ability to address rapid digitalization, new ways of working, need
for future readiness, and not least, need for a sustainability focus. This rapid progress
in technological advancements is often referred to as ‘Industry 5.0°, hence the growing
interest in the concept of ‘Leadership 5.0'—how to best lead in Industry 5.0 contexts.
Miiller (2020) identifies the key elements of Industry 5.0, to focus on more individualized
human-machine interaction technologies that interconnect and combine the strengths of
humans and machines. They emphasize the critical role of artificial intelligence to detect,
for example, causalities in complex and dynamic systems, leading to actionable intelligence.
So, technologies are developed for greater energy efficiency, for renewables, for storage,
and autonomy. Both Industry 4.0 and Industry 5.0 are characterized by unique technical
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orientations. Industry 4.0 is often described as the fourth industrial revolution, with ad-
vancements in automation and smart manufacturing for increased mass production and
prioritized profit. Indeed, Vogel-Heuser and Hess (2016) summarize the main principles
of Industry 4.0 as optimization for overall effectiveness, data integration, reliability, and
secure communications between businesses and data security. Industry 5.0 develops manu-
facturing beyond the technical optimalization of Industry 4.0, to re-introduce the human
factor into manufacturing systems. Hence, Industry 5.0 is not a technology-driven revolu-
tion, but a value-driven initiative to complement Industry 4.0, as it drives technological
transformation with a particular purpose (X. Xu et al., 2021). Industry 5.0 recognizes the
power of manufacturing to achieve societal goals beyond jobs and growth and to become a
resilient provider of prosperity by making manufacturing respect the boundaries of our
planet (Breque et al., 2021).

According to Whitehead et al. (2025), the key leadership characteristics within Indus-
try 5.0, when leading in the Industry 5.0 age, include human-centricity, digital mindsets,
sustainability, and resilience. The literature prioritizes human well-being (Demir et al.,
2019; L. D. Xu et al., 2018), emphasizes the role of humans as creative problem-solvers
in partnership with machines, and focuses on ergonomic work environments, skill de-
velopment, and meaningful employment (Whitehead et al., 2025). Instead of replacing
human roles, leadership in Industry 5.0 aims for harmonious integration, where robots and
humans co-create solutions. While Industry 4.0 focuses on mass customization, Industry
5.0 emphasizes hyper-personalization, delivering tailored products and services through
collaborative efforts between humans and technology. Similarly, while Industry 4.0 focuses
on the creation of interconnected systems or cyber-physical systems (Wahlster, 2014), in
Industry 5.0 concepts, enrichment of human skills through connectivity is a leading aspect.
A combination of human skills and Al capabilities unleash significant opportunities for
efficiency gains and stimulate continuous innovation potential (Sun & Song, 2025).

The purpose of this study is therefore threefold. Firstly, we advance the discourse
on L5.0 by examining its theoretical foundations and the practical implications for such
purpose-driven leadership values. Secondly, we fill the gap in L5.0 studies as we develop a
conceptual model as an actionable framework. Thirdly, to provide management insights,
we develop and test a new instrument to measure the presence and maturity of L5.0 in
organizations today for companies to utilize as a roadmap for leadership development.

2. Literature Review

In today’s rapidly changing business environment, traditional command-and-control
leadership is no longer sufficient to drive engagement, innovation, or sustainable perfor-
mance (Northouse, 2023). There has been a dearth of leadership studies in the last century.
Figure 1 illustrates the chronological evolution of major leadership theories developed over
the past century, highlighting the progressive shift from individual-centric to relational
and, more recently, human- and technology-integrated perspectives. The ‘X’ signs indicate
the time frames on the timeline below. Early frameworks such as the Trait and Behavioral
theories (1900s-1950s) emphasized inherent personal attributes and observable leader be-
haviors as predictors of effectiveness. From the 1960s onward, contingency and path-goal
models introduced situational and motivational dimensions, recognizing that leadership
effectiveness depends on contextual variables. The late twentieth century saw the emer-
gence of transformational, servant, and charismatic leadership paradigms, reflecting a
growing interest in vision, ethics, and follower empowerment. In the twenty-first century,
leadership research has increasingly embraced authentic, ethical, adaptive, and digital
leadership approaches, aligning with organizational complexity, technological advance-
ment, and moral responsibility. Most recently, inclusive and human-centric leadership
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theories (2010s-2020s) have underscored the importance of diversity, psychological safety,
and social sustainability, particularly in the context of Industry 5.0. Together, these develop-
ments depict a continuous expansion of leadership theory toward greater contextualization,
ethical awareness, and integration with evolving societal and technological systems.

Evolution of Leadership Theories (1900s-2020s)

2020s - Digital / e-Leadership

2015s - Ethical Leadership

2010s - Authentic Leadership

2005s - Distributed / Shared Leadership
2000s - Servant Leadership

1990s - Charismatic Leadership

1980s - Transformational & Transactional Leadership
1970s - Leader-Member Exchange (LMX)
1960s - Path-Goal Theory

1950s - Contingency Theory

1940s - Behavioral Theory

1910s - Trait Theory

Figure 1. Evolution of leadership theories (1900s-2000s).

According to Thomas et al. (2023), earlier leadership models from the literature above
often failed to enhance employee well-being, which is crucial for driving performance and
organizational resilience (Jiang & Ali, 2024). This present study consequently draws on the
following key foundational theoretical leadership perspectives identified by Thomas et al.
(2023) in the existing literature, identified as the most relevant to frame Leadership 5.0.

2.1. Contemporary Leadership Styles Framing Leadership 5.0

Specific leadership styles at the core of Leadership 5.0 are therefore shown to primarily
include servant leadership (Murari & Gupta, 2012), transformational leadership (Podsakoff
et al., 1990), and digital leadership (Mwita & Joanthan, 2019). The key characteristics of
these three key leadership styles are outlined below.

As depicted in Table 1, above, a leader that combines transformational and servant
leadership can be highly effective in an Industry 5.0 setting (Thomas et al., 2023). By
combining elements of transformational leadership at the top level of the organization, they
may emphasize corporate goals to inspire commitment and success. Moreover, by including
elements of servant leadership at the middle management level, people are prioritized over
corporate goals, building positive interactions and relationships (Thomas et al., 2023). At
the operational level, digital leadership is specific to Industry 5.0, as leaders have to have a
digital mindset to innovate at the interface of digital technologies and human creativity.
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Each level is important for organizational achievement as part of Leadership 5.0 (Thomas
et al., 2023).

Table 1. Summary overview: Leadership 5.0 literature review.

Type of Leader Characteristics References

Listening, emphasizing the
needs of the team, empathy,
healing, awareness,
persuasion, conceptualization,
foresight, stewardship,
growth, community building.

Murari and Gupta (2012)
Spears (2010)
Van Dierendonck (2011)

Servant leadership

Clear vision, empowering

followers, inspire personal

progress in others, promoting

common goals, demonstrating  Podsakoff et al. (1990)
behaviors that expect high Basham (2012)
performance from followers,

offering support and

encouraging creativity.

Transformational leadership

Advanced collaborative style,
integrating Industry 5.0,
drives digital transformation,
aligns technology with human
Digital values. Lead in digital
leadership/e-leadership workplaces, blending
automation with creativity
and craftsmanship. Show
transformative vision, good
business and digital skills.

Weill and Ross (2009)
WEeill and Woerner (2018)
Avolio and Kahai (2003)

2.2. Framing Leadership 5.0 Within Industry 5.0

Industry 5.0 builds on Industry 4.0, which was the technological revolution that has
changed the way we work and live and has happened at an exponential speed. 5.0 develops
the technological cornerstones of Industry 4.0. whilst integrating human-centric dimensions
of well-being, such as workplace flexibility, a focus on upskilling, and work-life balance
(Sariisik & Demir, 2025).

Hallmarks of Industry 4.0 include autonomous robots, additive manufacturing, aug-
mented reality, big data and analytics, cybersecurity, cloud technology, and not least, the
industrial internet of things (Salvetti & Bertagni, 2020).

Industry 5.0 differs in key ways from Industry 4.0: in its emphasis on deep tech, re-
search, innovation, resilience, hyper-customization, smart additive manufacturing, human-
centric focus, and its dedication to social justice and sustainability (Thomas et al., 2023).
Therefore, Industry 5.0 is often claimed to be the fifth industrial revolution (Thomas et al.,
2023), which is underway in global business. It goes beyond industrial development and
jobs, as it is focused on addressing the significant challenges of the twin transition in
business of both digitalization and sustainability whilst focusing on human-centric leader-
ship skills. It is where human-centric leadership meets intelligent systems, technological
innovation, and sustainability. Industry 5.0 also aligns manufacturing with environmental
goals, emphasizing resource efficiency, reduced waste, and circular economy principles
(Nahavandi, 2019). Finally, Industry 5.0 focuses on enhanced resilience in production
systems by leveraging advanced digital tools to ensure adaptability to disruptions, such as
pandemics and supply-chain crises (Javaid et al., 2021). Hence, leading in Industry 5.0 is
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distinguished by its integration of humanity, technology, and purpose-driven goals, mak-
ing it uniquely suited to address the challenges and opportunities of a rapidly changing,
interconnected world (Salvetti & Bertagni, 2020).

Moving away from hierarchical and siloed structures, leadership in Industry 5.0
consequently recognizes the need for leaders to be adaptable and resilient in the face of
constant change and uncertainty. It moves beyond the focus of Industry 4.0 on productivity
and profit, to prioritize the well-being of employees and the broader impact on society:
creating a future where technology and people can thrive together. We now develop a
conceptual model from the existing literature above in order to identify key leadership
theories and constructs that are identified as most pertinent building blocks for L5.0 today.

2.3. Methodology: Conceptual Model Development

In order to develop a conceptual model for Leadership 5.0, a standardized literature
review was conducted, according to Schnell et al. (2022). Key words ‘Leadership 5.0,” ‘trans-
formational leadership,” ‘servant leadership,” ‘leadership for industry,” ‘digital leadership,’
‘agile leadership,” and ‘Industry 5.0° were added into the search engine of the ORIA soft-
ware program. A total of 121,955 publications were identified in the period between 1991
and 2025. By refining the search to only contain scientific peer-reviewed articles specifically
discussing ‘Leadership 5.0 and/or leading Industry 5.0, 59,808 publications were removed.
Records were screened with a specific inclusion rule: key words Leadership 5.0 + industry
(n = 335). Full-text articles were assessed for eligibility, n280. We consequently identified
that the Leadership 5.0 specific journal corpus remains small and under-researched, while
Industry 5.0 is large and still growing. Exact-phrase searches were screened in the first
pages of the results to identify peer-reviewed journal articles and highly cited reviews that
were visible in both Oria and a cross-reference with Google Scholar. This was to enumerate
validated journal exemplars and synthesize visible themes related to Leadership 5.0. in
a visual thematic analysis. For context on volume growth, we reference peer-reviewed
bibliometric studies with explicit Scopus/WoS counts.

By refining the search further to remove non-relevant studies within life sciences,
biometrics, military operations, and all industry /leadership articles with no in-text mention
of Leadership 5.0, nine articles remained for further review. Please see Figure 2, below, for
a PRISMA flowchart summary visualizing the paper selection process.

Please see Table 2, below, for a systematic summary of the studies included by the
authors and key focus and insights from our thematic analysis. As depicted in Table 1, after
step-by-step screening, just nine articles met the final inclusion criteria.

The literature review therefore indicates that even though articles abound in the
popular press, signaling the arrival of leadership within Industry 5.0, namely Leadership 5.0
(L5.0), the conceptual modeling and scientific data collection for L5.0 is scarce and in an early
stage of maturity. Clearly, L5.0 can represent a significant evolution in leadership theory as
it responds to the demands of a rapidly changing, technology-driven world. Figure 3 below
offers a conceptual mapping of the key themes from the Leadership 5.0 literature review
above. The following section then elucidates these five key themes within this literature, as
we identify the five pillars of Leadership 5.0, summarized in Figure 3 below.

Hence, conceptual mapping of the existing literature within Leadership 5.0 provides a
clear framework of the five theoretical pillars. Figure 3 was developed by the authors, utiliz-
ing GenAl software to create a visual summary. The five pillars are now discussed below.
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Identification of studies via databases searches

)

Records screened by

exclusion critéria
(n =59 808)

Records identified through
database searches
(n=121,955)

A4

Y

Records excluded:
no leadership in Tile
or keywords

(n = 280)

Records screened by
inclusion criteria
(n=62147)

Y

A 4
Full-text articles assessed
for eligibility
(n = 335)

Studies included in
qualitativé synthesis
(n=9)

Records excluded
(n = 280)

A 4

(Included ) Ellgibliity ) ( Screening ] ( Screentton

Figure 2. PRISMA flow chart visualizing the paper selection process. Source: Page et al. (2021) and
Bos-Nehles et al. (2017) and processed by the authors.

1 4
Human-Centric &
Emotional Intelligence @
* Empathy and Compassion
» Emotional Intelligence
¢ Human-Technology Balance
* Employee Empowerment

7

Ethical, Purpose-
Driven & Sustainabe
* Ethical Decision-Making

* Purpose-Driven Strategy

» Sustainability Integration
« Stakeholder Capitalism

* Long-Term Impact

* Psychological Safety )
FUTURE
INCLUSIVENE
D a.colLasorarive | LEADERSHIP READINIESS
CULTURE 5 0 & ADAPTABILITY
« Diversity, Equity, and e * Resilience Building
Inclusion (DEI) « Agility and Flexibility
* Collaborative Leadership * Scenario Planning
« Flattened Hierarchies o Systems Thinking
» Belonging and Engagement « Continuous Learning
+ Cross-Functional Teams ') INNOVATION
& EXPERIMENTATION

* Culture of Innovation

« Psychological Safety for Risk-Taking
* Creative Problem-Solving

» Rapid Prototyping

» Encouraging Curlosity

Figure 3. Conceptual mapping: the 5 pillars of Leadership 5.0.
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Table 2. Leadership styles at the core of Leadership 5.0.

Article Title

Key Insights

References

Strategic Leadership 5.0: Reality or
Nlusion?

This study initiates an exploration into
strategic leadership within the context of
the emerging Industry 5.0 (I5.0) era,
integrating strategic leadership theory
with the principles of Industry 5.0.
Highlights ethical, purpose-driven,
sustainable leadership, flatter hierarchies,
cross-functionality, and strategic
innovation.

Whitehead et al. (2025). Strategic
Leadership 5.0: Reality or Illusion?
Journal of the Knowledge Economy, 1-29.

Leadership 5.0: An Agile Mindset for a
Digital Future

Highlights agility, inclusiveness,
collaboration, and ethical purpose as
three pillars within Leadership 5.0,
emphasizing leadership as a driver of
digital transformation beyond technology.
Highlights purpose-driven strategy,
resilience building, continuous learning
and systems thinking.

Salvetti and Bertagni (2020). Leadership
5.0: an agile mindset for a digital future.
International Journal of Advanced
Corporate Learning, 13(2), 57.

Leadership 5.0. A New Approach in
Higher Education

Focuses on defining challenges and
proposing new leadership training
methods for future engineers in higher
education, emphasizing human-centric
and adaptable leadership skills for
complex, digital environments.
Highlights human-technology balance,
employee empowerment, future
readiness, and

purpose-driven leadership.

Serrano and Mosquera-Bolafios (2022).

Leadership 5.0. a new approach in higher
education. IEEE Revista Iberoamericana de
Tecnologias del Aprendizaje, 17(4), 393—400.

Higher Education Leadership and
Curricular Design in Industry 5.0
Environment

Examines the role of higher education
institutions in preparing leaders for
Industry 5.0, focusing on a curricular
redesign that integrates sustainability,
human-centric approaches, and digital
literacy. Future readiness, continuous
learning.

Bakir and Dahlan (2023). Higher
education leadership and curricular
design in Industry 5.0 environment: a
cursory glance. Development and
Learning in Organizations: An
International Journal, 37(3), 15-17.

The Impact of Leadership Behaviors on
Organizational Innovative Performance
and Learning in Al-Driven Industry 5.0
Environments

Explores how leadership behaviors foster
organizational innovation and learning in
Al-driven Industry 5.0 environments,
highlighting the constructive interaction
between artificial intelligence and human
expertise, well-being and employee
empowerment, and also
human—technology balance.

Alshaibani et al. (2025). The impact of
leadership behaviors on organizational
innovative performance and learning in
Al-driven Industry 5.0 environments.
Development and Learning in
Organizations: An International Journal,
39(3), 18-21.

Intellectual Capital in Society 5.0 by the
Lens of the Knowledge Creation Theory

Reviews the development of the
knowledge creation theory in the context
of Society 5.0, emphasizing the roles of
intellectual capital, innovation, and
human creativity and leadership in
building sustainable, knowledge-based
societies. Highlights creative problem
solving, systems thinking and resilience
building for long-term impact.

Konno and Schillaci (2021). Intellectual
capital in Society 5.0 by the lens of the
knowledge creation theory. Journal of
Intellectual Capital, 22(3), 478-505.
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Table 2. Cont.

Article Title

Key Insights

References

Technological Innovation and Building a
‘Super Smart’ Society: Japan’s Vision of
Society 5.0

Explores Japan'’s Society 5.0 vision, which
combines technological innovation with
sustainability to address economic and
social challenges, aligning with
Leadership 5.0’s emphasis on ethical and
human-centric leadership. Highlights
diversity and equity and
human-technology balance for
psychological well-being for a sustainable
society.

Holroyd (2022). Technological innovation
and building a ‘super smart’ society:
Japan’s vision of society 5.0. Journal of
Asian Public Policy, 15(1), 18-31.

Trust in Artificial Intelligence and the 5.0
leadership

Explores how technology leaders look to
the fifth industrial revolution and the
synergy between artificial intelligence,
autonomous machines, and humans.
When discussing the subject of leadership
of the new generation 5.0, and the issue
of leadership competences, trust building
is critical. Issues discussed include

Balcerzyk and Czainska (2024). Trust in
Artificial Intelligence and the 5.0
leadership. In Digital Synergy

(pp. 94-100). CRC Press.

psychological safety to develop trust,
ethics, resilience building when trust is
low, and long-term impact.

Industry 5.0—past, present, and near

future.

Defines Industry 5.0 as a humanized
vision of technological transformations in
industry, balancing the current and future
needs of the workers and society with the
sustainable optimization of energy
consumption, materials processing, and
product lifecycles. It presents a tertiary
study of literature reviews on Industry
5.0, supported by a bibliometric analysis.
Highlights key themes such as agility and
flexibility, human—technology balance,
future readiness, continuous learning,
creative problem solving, stakeholders,
and collaborative leadership.

Barata and Kayser (2023). Industry
5.0-past, present, and near future.
Procedia Computer Science, 219, 778-788.

2.3.1. Human-Centric and Emotional Intelligence Approach in a Tech-Driven World

Leadership 5.0 emphasizes putting people first, even as organizations adopt elevated
levels of automation, Al, and digital tools, balancing technology with human-centric lead-
ership practices to maintain employee engagement (Avolio & Kahai, 2003). Unlike earlier
frameworks (e.g., Leadership 4.0, which focuses on adapting to Industry 4.0 technologies),
Leadership 5.0 integrates empathy, emotional intelligence, and human well-being into
the core of leadership. Leaders are tasked with bridging the gap between technological
innovation and human connection, ensuring that technology empowers, rather than re-
places, people (Kane et al., 2015). Leaders in the Leadership 5.0 framework are expected to
demonstrate self-awareness, empathy, and people skills, which are critical for building trust
and motivating teams. According to Goleman (1998), emotional intelligence is elevated
to the same importance as technical expertise, creating a balanced and people-friendly
approach to leadership, as self-awareness, composure, conflict resolution inspiring teams,
and empathy are core components of emotional intelligence (EI).

2.3.2. Ethical, Purpose-Driven, and Sustainable Leadership

Leadership 5.0 is rooted in values-based leadership (George, 2007), prioritizing ethical
decision-making, integrity, diversity, and inclusion in teams and a focus on long-term
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societal impact. Leaders are no longer just focused on profits or efficiency; they aim
to make purpose-driven decisions that benefit employees, communities, and the planet
through ethical leadership, as ethical leadership significantly impacts employee trust,
organizational culture, and long-term sustainability (Brown et al., 2005). Through the
establishment of renewable energy-facilitated systems, such as circular processes that
reuse, repurpose, and recycle natural resources, sustainable leadership includes reducing
waste and environmental harm, and Al and additive manufacturing tools support such
sustainability leadership.

Authentic leaders ground their decisions in purpose and values, ensuring ethical
practices and long-term success. Hence, leaders who integrate sustainability into their
strategies create resilience and adaptability in their organizations, applying sustainability
as a leadership and moral imperative (Bansal & Song, 2017; Carroll, 1991).

2.3.3. Inclusive and Collaborative Culture

Leadership 5.0 promotes a culture of continuous innovation, where leaders encourage
experimentation, risk-taking, and creative problem solving. Leaders create environments
where employees feel empowered to challenge the status quo and explore the latest ideas so
that 5.0 ties innovation directly to human collaboration and purpose, ensuring that technol-
ogy and creativity serve broader societal goals. By fostering diversity, equity, and inclusion
(DEI), leaders actively create environments where diverse teams can thrive and contribute
their unique perspectives (Shore et al., 2018; Cox & Blake, 1991). It encourages collabo-
rative, coaching-based leadership (Colgate, 2025), where decision-making is shared and
employees at all levels are empowered to participate in shaping the organization’s future.
Consequently, L.5.0 moves beyond hierarchical models, embracing flatter, more inclusive
structures that value input from all stakeholders and value belonging and engagement in
cross-functional collaborative teams.

2.3.4. Future Readiness and Adaptability

While earlier leadership models may have focused on adapting to technology (e.g.,
Leadership 4.0), Leadership 5.0 integrates human values alongside technological innovation.
Leaders in this model are not only technologically savvy but also demonstrate emotional
intelligence and ethical foresight to ensure that technology serves people, not the other way
around. With a future-ready focus, Leadership 5.0 prioritizes resilience and adaptability
in a way that earlier models did not, preparing organizations for both the known and
the unknown.

By leveraging adaptability and future readiness mindsets, L5.0 managers can enhance
employee adjustment to new work environments, improve connectivity among diverse
work groups, support continuous learning, and build resilience to ongoing changes. More-
over, a manager’s own personal resilience, to manage continuous changes, alterations in
work modes, and technological developments, will facilitate productivity and well-being
among employees, due to increased adjustment, connectivity, and resilience in a flexible
work environment.

2.3.5. Innovation and Experimentation

Leadership 5.0 is designed for an uncertain and fast-changing world, emphasizing
future readiness and the ability to navigate complexity. Leaders focus on building adap-
tive organizations that thrive amidst disruption and global challenges, such as climate
change, geopolitical instability, and technological advancements. With systems thinking
and upskilling logic, leaders focus on continuous learning for themselves and their teams to
develop digital mindsets for future readiness. This is true at all phases of the adoption of in-
novation in organizations (Damanpour & Schneider, 2006), according to Edmondson (1999).
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Leaders who create such psychologically safe environments do so through inclusiveness
and opportunities for experimentation. Creativity, curious mindsets, and innovation thrive
in environments that encourage calculated risks and celebrate experimentation, creative
problem solving, and rapid prototyping.

After completing the literature review above to map the five pillars of Leadership 5.0,
we now develop a scale to measure a leader’s Leadership 5.0 maturity level.

3. Leadership 5.0 SURVEY Questionnaire Scale Development

Two general approaches to measurement development are defined by Nunnally and
Bernstein (1994). The empirical approach criterion is referenced and the theory-driven
approach is construct-oriented (House et al., 2004; Warner-Sederholm, 2013). Project
GLOBE (House et al., 2004) chose the theory-driven approach and Nunnally and Bernstein
(1994) posit that such an approach has an advantage that the target construct can be
specified in relation to the relevant theory before items are written (House et al., 2004). So,
any potential biases which could affect the scale can be specified, and so such scales can
exhibit acceptable levels of face validity (Warner-Sederholm, 2013). This present study also
applies a theory-driven approach, applying the theoretical frameworks in the literature
summarized above to develop survey items from the existing literature to measure the
five constructs in the survey. The Likert-type response range for all items, in line with the
literature, is one to seven, with one measuring ‘completely disagree” and seven measuring
‘completely agree’.

3.1. Human-Centric Leadership and Emotional Intelligence Items

Human-centric leadership and emotional intelligence are items that are anchored in
the literature. There are questions to measure people skills in leaders, including empathy,
emotional intelligence, and prioritizing people over processes. The 10 items below are
adapted from earlier validated scales: the Identity Leadership Scale (Van Dick et al., 2018)
and the Emotional Intelligence Scale (Davies et al., 2010).

e [ prioritize the well-being and development of my team members.

e [ actively listen to and value input from all members of my team, regardless of
their roles.

e [ create a safe and supportive environment where team members feel comfortable

sharing ideas and concerns.

I treat all team members fairly and equitably in decision-making processes.

I inspire my team to find purpose and meaning in their work.

I am aware of my own emotions and how they affect my leadership decisions.

I remain calm and composed during challenging situations.

I demonstrate empathy when addressing the concerns or needs of my team members.

I handle conflicts within my team constructively and fairly.

I use emotional intelligence to inspire and motivate my team effectively.

3.2. Ethical, Purpose-Driven, and Sustainable Leadership Items

Ethical, purpose-driven, and sustainable leadership items are anchored in the
literature. There are questions to measure the promotion of sustainability, ethical
decision-making, and long-term societal impact. There are five items adapted from
the Service Leadership Scale (Murari & Gupta, 2012) and the Values-Based Leadership
Scale (Hendrikz & Engelbrecht, 2019).

e I consider the social and environmental impact of my leadership decisions.
e lactively promote ethical practices and integrity in my team and organization.
e lencourage my team to align their work with sustainability goals and values.
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e  Iwill communicate the importance of contributing to a sustainable and equitable future.
e [ prioritize projects and initiatives that align with ethical and environmental values.

3.3. Inclusive and Collaborative Culture Items

Inclusive and collaborative culture items are anchored in the literature. There are
questions to measure fostering diversity, equity, and collaboration within teams. Five items
were adapted from the Transformational Leadership Questionnaire (Alban-Metcalfe &
Alimo-Metcalfe, 2007).

e I create an inclusive culture where diverse perspectives are valued and encouraged.

o I ensure that all team members have equal access to opportunities and resources.

e I encourage cross-functional collaboration and knowledge-sharing within and beyond
my team.

o [l actively seek the input of underrepresented voices when making decisions.

e I foster trust and unity among team members from divergent backgrounds.

3.4. Future Readiness and Adaptability Items

Future readiness and adaptability items are anchored in the literature. There are
questions to measure the leveraging of technology while ensuring it enhances human
connection for future readiness. The five items below are adapted from the multifactor
leadership questionnaire (Antonakis et al., 2003) and the e-leadership literature (Avolio &
Kahai, 2003).

o [ effectively integrate digital tools and technology to improve team productivity
and collaboration.

e Iencourage my team to develop digital skills and embrace technological advancements.

e | ensure that technology is used to enhance, rather than replace, meaningful
human interactions.

e lam adaptable to changes brought about by digital transformation.

e Iempower my team to use technology creatively to solve problems and innovate.

3.5. Innovation and Experimentation Items

Innovation and experimentation items are anchored in the literature. There are ques-
tions to measure the encouragement of creativity, adaptability, and experimentation. The
five items below are developed from the Leadership Practices Inventory by Posner and
Kouzes (1988) and relevant Industry 5.0 readiness studies.

I inspire my team to think creatively and explore new ways of solving problems.
I encourage experimentation and allow team members to take calculated risks.

I create an environment where innovation is celebrated and rewarded.

I motivate my team to continuously learn and adapt to emerging challenges.

I actively implement innovative ideas and practices to improve processes and outcomes.

4. Data Collection Leadership 5.0 Scale Items

The sampling method applied in this pilot survey is convenience sampling. Con-
venience sampling is a non-probability research method where participants are chosen
based on their proximity, availability, and ease of access, making it quick and inexpensive.
While useful for preliminary research, this method carries a considerable risk of bias and
limits the generalizability of the findings, as the sample may not be representative of the
broader population. To mediate this bias risk, a specific empirical setting was selected:
namely, the sample was narrowed down to the managers of international publicly owned
organizations in Germany. After implementing minor amendments indicated during the
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pre-data collection focus group interview stage (minor changes to wording for interna-
tional clarity), the complete questionnaire was sent to the response group of German
managers in the period July-September 2025. Two demographic items were included
to meet the GDPR data collection guidelines regarding anonymity and confidentiality.
These were (1) organizational level and (2) function within the organization. Please see
Appendices A—C for more details.

Data Analysis: Results of the Pilot Study

For validation of the five concepts, a small data sample was collected from German
technology firms and the technical departments of multipurpose companies. The test
sample size was n = 16. To support data organization, three questions were included to
clarify the organization level of the respondent’s role, functional work area, and gender.
Gender data were checked to ensure data collection from both genders but is not included
in the analysis. As no personal information was collected, an Ethics Committee approval
was not deemed necessary for the survey. An overview of the research flow is depicted
in Figure 4.

RESEARCH FLOW, DATA ANALYSIS, FINDINGS

Research
design and

question-
naire

- Methods

- Literature research
- L5.0factors

- Basic concepts

Research design

Human-centric and

emotional intelligence

Ethical, purpose-driven,
and sustainable leadership

Inclusive and Datal Data analysis
collaborative culture Sl

Future readiness and

adaptability - Target groups - Face validity analysis - Discussion
- Target market - Research findings - Conclusions
Innovation and - Target profiles - Cronbach's Alpha - Research implications
experimentation - Targetfirms - Design validation - Contributions
- Next steps
L5.0 concept designs
Concept definition Data collection Data analysis Research outcomes

Figure 4. Research flow, data analysis, and findings.

Data collection and analysis were split into five phases: sample collection, summary
of survey results, conceptual analysis, statistical analysis, and discussion and conclusions.
The five phases are summarized in Figure 5.

Values for each of the five items were aggregated to the construct level to understand
distribution as part of this pilot study. Then, the data were analyzed to check face validity.
With such a small sample (1 = 16), one cannot make assumptions, yet the novel initial
findings indicate that the survey method provides relevant research constructs and has
a high level of face validity. As an indicator for the appearance and clarity of the survey
methods, the use of words like leadership, inclusivity, and collaboration in the construct
definitions and indicators support this view.

The collected results were summarized to outline empirical outcomes and sample
distribution. The sample yielded 144 individual data points. While male respondents
dominated, both the male (75%) and female (25%) genders were represented in the survey.
None of the respondents chose to not disclose their gender. The majority of the survey
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participants reported holding a senior management position (eight), followed by other roles
at their organization (six) and two held C-Suite positions. The sample consists mostly of
technology company (62.5%) and technical department (12.5%) employees, while a quarter
indicated that they worked in other functions.

DATA ANALYSIS APPROACH

Core of data analysis

L\

Conceptual
analysis

- Conceptual findings

- Trend analysis . .
Datq Surnrr!ary of - Aggregate scores Dlscussu).n and
collection findings - Face validity analysis conclusions

- Design validation

Target profiles: Empirical sample: - Discussion
- genfsffty - Research outcomes - Conclusions
- Gender - Sample distribution . - Research implications
- Company type/ level Statlstlc.:al - Contribution‘: to science
analysis - Next steps
- Statistical findings
- Cronbach's Alpha
- awith items removed
- Overallscore
Model test sample n=16 - Conceptscores
- Conceptcontributions

Figure 5. Data analysis approach.

For the conceptual assessment, an aggregated score between one and seven was
established for each construct, with one indicating low support and seven the highest
support for any survey statement. A review of the results indicates that questions in the
questionnaire were relevant and meaningful. This is because answers were spread across
the spectrum, and no inputs were received for the negative extreme where a respondent
would have disagreed with all choices (0 responses). Half of the responses were in the
middle of the spectrum (56%), with the highest individual count being on the positive side,
with two-thirds of entries. This indicates an overall median level, and for top management,
a mid-to-high level of support for the L5.0 constructs.

When assessing the details for the individual constructs, for human-centric leadership
and emotional intelligence items, ten participants responded with a high score for all items,
while four scored highest in the well-being and development of team members or the focus on
creation of a safe and supportive environment for team members items. A quarter scored highest
in the items to remain calm and composed during challenging situations, and a little more than a
third (37.5%) scored highest in emotional intelligence to inspire and motivate. Only two scored
highest in the item to demonstrate empathy when addressing concerns of team members. Overall,
this indicates a slight emphasis towards the lower end, and an aggregate score of 4.62.

For construct 2, future readiness, digital adaptability and digital mindset had the strongest
support. Half of the responses scored highest in effectively integrating digital tools and
technology, followed by a little more than one-third (37.5%) in ensuring that technology is used
to enhance, rather than replace meaningful human interactions, and a mere two respondents
scored highest in the item for encouraging the team to develop digital skills. The aggregate
score is the highest at 5.11, together with innovation and experimentation.
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Scores for sustainability and ethical leadership were more evenly spread across the scale.
Half of the respondents preferred actively promoting ethical practices and integrity. The
same share of 12.5% of responses were given to support for all statements, preference for
encouragement of team to align goals with sustainability values and communicating importance
of contribution to sustainable future. Thus, active promotion of ethical practices was the overall
strongest indicator within the construct. The aggregated response score is 4.9.

For the assessment of inclusivity and collaboration, a quarter of participants indicated
support for all statements, and 37.5% of the respondents preferred support for cross functional
collaboration and knowledge-sharing. Only two respondents each focused on inclusive culture,
ensuring that all team members have equal access and opportunities, and actively seeking input
from underrepresented voices. This makes cross functional collaboration and knowledge-sharing
the leading indicator within the construct. To summarize, 4.97 is the aggregate value.

For the construct innovation-driven mindset, half of the respondents indicated encour-
agement of experimentation as the strongest focus, while four participants scored higher in
inspire the team to think creatively and explore problem solving. Full agreement on all statements
and active implementation of innovative ideas and practices were chosen by two respondents
for each. The aggregate score is also one of the two highest scores, at 5.11.

For statistical analysis, a reliability calculation was conducted on a set of five items to
evaluate the internal consistency. A Cronbach’s Alpha was computed to assess the model
(Tavakol & Dennick, 2011). This simplified formula in Figure 6 was used for the calculation:

k g2
. DS

. 2
k 1 stotal

O =

Figure 6. Formula for Cronbach’s Alpha.

The Cronbach’s Alpha calculation was conducted in two steps. In a first step, the two
indicators of the first construct were assessed. Two data sets were used:

Item1:7777777766554444
Item?2:7766555544222222

For human-centric leadership and emotional intelligence items, the calculation returned a
Cronbach’s Alpha of x = 0.86. This indicates a high likelihood that both items measure the
same concept.

To ensure comparability with the other four concepts, an aggregate value was used
for human-centric leadership and emotional intelligence. This again gives us five datasets for
the five L5.0 concepts:

Item1: 776.5656666553.53.53333
Item?2:6666666655444444
Item 3:7755555555554433
Item4:7777665544444433
Item5:7766665555555522

First, computation was performed for Item 1 and Item 2, then indicators were added
one at a time to observe how the score develops with more concepts added. This returned
cumulative alphas between « = 0.906 and o = 0.948. This result in Figure 7 indicates a very

high internal consistency of the data, i.e., the scale is measuring very homogenously.

Subsequently, the model was tested by removing items. Cronbach’s Alpha when
items were deleted returned a lower score for every item removed. The result is shown
in Figure 8.
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Figure 7. Cronbach’s Alpha with Items added sequentially.
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Figure 8. Cronbach’s Alpha with Items removed.

The overall Cronbach’s Alpha was o = 0.948, indicating excellent reliability. Cumula-
tive alpha values increased as more items were added, confirming consistent measurement
of the same construct. Removing any item slightly decreased the alpha, suggesting that all
items contributed positively to the scale. These results demonstrate that the questionnaire
items are highly homogeneous and measure a common underlying dimension. Please see
Appendices A-C for more details.

5. Discussion

The findings of this study suggest that although the L5.0 focus is growing globally in
the business press, empirical studies are scarce. We help to fill the gap by offering a theo-
retical exploration of L5.0. We have proposed a comprehensive and actionable conceptual
model for mapping L5.0. We have identified five key L5.0 pillars from the literature, which
are human-centric leadership, future readiness and adaptability, a sustainability and ethics
focus, collaboration and inclusion values, and an innovation and experimentation approach
to leadership. We have developed a 30-item L5.0 survey instrument (plus pre-survey
questions), which is anchored in the literature. Furthermore, we have conducted initial
pilot testing for item clarification and face validity testing.
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Comparing the aggregate scores of all the constructs shows future readiness and adapt-
ability, along with innovation and experimentation standing out to have the highest overall
aggregate scores of 5.11. The result is shown in Figure 9.

Aggregate Scores
I
Future readiness Ethical, purpose Inclusive and Innovation and
and adaptability driven, and collaborative experimentation
items sustainable culture items items

leadership items

Figure 9. Aggregate scores for the five constructs.

From a management perspective, this indicates that future orientation and innovative
leadership traits score highly in the survey results. Yet in comparison, human-centric
leadership scores were the lowest overall in this pilot study. As human centricity is one
of the five key pillars of L5.0, and a cornerstone of Industry 5.0, this result suggests that
human-centric leadership and emotional intelligence might be areas to pay attention to for
companies planning to implement Industry 5.0 models.

Further comparison of the aggregate scores in Figure 2, above, shows the constructs
of ethical leadership and inclusivity and collaboration to have median results of 4.9 and 4.97,
respectively. In comparison, human-centric leadership and emotional intelligence received the
overall lowest aggregate score, with 4.62. These results indicate that within the respondent
group, L5.0 human-centric leadership and emotional intelligence factors ranked overall lowest
and the constructs focusing on ethical, purpose-driven leadership and collaborative culture items
were in the middle, while future readiness and innovation mindset scored the highest. It could
be argued that human-centric leadership skills are particularly important when Al-driven
automation is already paving the way for job cuts in global technology companies. Similar
effects are likely to be felt in less technical environments with some lag. But leadership
needs to start making pre-emptive decisions today.
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Overall, the survey results, as a road map to understand the maturity of L5.0 values
in the respondent group, indicate a group of leaders who self-report high on the future
readiness and experimentation values. For ethical and purpose-driven leadership, as well as
an inclusive and collaborative mindset, survey results indicate good competences, yet less
maturity in leaders for these elements of L5.0.

Summarizing the above, we can conclude that in line with intuition, no leaders in
the pilot study showed low levels of L5.0 competences, as the lowest score was 4.62.
Maybe expectedly, while none of the constructs indicated a low score in L5.0 leadership
values, ethical leadership and collaborative culture values were lower than the future readiness,
digital adaptability and digital mindset, and experimentation values. This raises the need for
verification of the findings through a larger sample, where a higher number of responses
should provide a clearer understanding of the Leadership 5.0 attitudes and preferences.

6. Conclusions, Limitations, Implications, and Future Research

The findings of this study have confirmed that although the L5.0 focus is growing
globally in the business press, empirical studies are scarce: we help to fill the gap by offering
a theoretical exploration of L5.0. We propose a comprehensive and actionable conceptual
model for mapping L5.0. We have identified five key L5.0 pillars from the literature, which
are human-centric leadership, future readiness and adaptability, a sustainability and ethics
focus, collaboration and inclusion values, and an innovation and experimentation approach
to leadership. We have developed a 30 -item L5.0 survey instrument, anchored in the
literature, and we conducted initial pilot testing for item clarification and face validity
testing. Besides theoretical contributions, as discussed above, our research also offers
important practical managerial implications. Our research has identified and developed a
survey instrument to measure the maturity levels of managers within the five key areas of
being a future-ready leader: namely, human-centric leadership, future readiness and adapt-
ability, sustainability and ethics, collaboration and inclusion values, and innovation and
experimentation levels. By collecting data within organizations or industries, information
can be used for mapping the development of global leaders. The survey instrument can be
applied in the education and training of leaders for success in multiple countries and across
a range of industries (Warner-Sederholm et al., 2024): an integral part of upskilling needs
in both the public and private sectors. The practical implications include implications for
policy makers and educational managers to identify needs in order to invest in capacity
building. Periodical feedback to both individuals and departments on their levels of L5.0
maturity will strengthen company resilience.

In addition, our research addresses previous calls for a tool or ‘road map’ for help-
ing organizations to measure L5.0 maturity in teams. Hence, an important managerial
implication stemming from our findings is that the L5.0 tool can be applied as a validated
online tool or an application for organizations to map different future readiness levels.
Such a barometer can be utilized in management training to enhance self-awareness at
all management levels, to prepare, educate, and develop new teams, and to strengthen
the organization’s culture and future readiness reputation (Warner-Sederholm et al., 2024).
Limitations of the study include the limited size of our pilot study respondent group. Fu-
ture researchers now need to empirically test and validate the model and survey instrument.
It is recommended to collect a large cross-national data set to explore the possible national
difference in L5.0 maturity levels across regions. Future studies may include a larger set of
demographic items to explore gender, age, and education level differences. Consequently,
this study has important management and practical implications. Our mapping of the
L5.0 existing literature yielded a clear support for the conceptual model and highlighted
the appropriateness of the chosen survey items. The results of the pilot study indicate a
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successful item clarification and face validity. The next steps will be to derive additional in-
sights from larger samples and from comparisons of different groupings. Widening the L5.0
research scope to cover more geographies and surveying comparative samples of similar
groupings bears the promise of deeper insights. Finally, our mapping of Leadership 5.0 un-
derscores the critical management implications, by signaling a shift from efficiency-oriented
leadership models to approaches that integrate human-centric values, ethical governance,
and technological collaboration. Managers must foster adaptive, inclusive, resilient, and
sustainable organizational cultures in order to thrive in the Leadership 5.0 era.
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Appendix A

Calculation tables for aggregate scores:

Aggregate scores 1

94 112 0.83928571 0.84 7 5.88 4.62
54 112 0.48214286 0.48 7 3.36
82 112 0.73214286 0.73 7 5.11
78 112 0.69642857 0.7 7 49
80 112 0.71428571 0.71 7 497
82 112 0.73214286 0.73 7 5.11
Aggregate scores 2
74 112 0.66071429 0.66 7 4.62
82 112 0.73214286 0.73 7 511
78 112 0.69642857 0.7 7 49
80 112 0.71428571 0.71 7 497
82 112 0.73214286 0.73 7 511
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Appendix B

Survey questionnaire.

1. Pre-survey questions for organizing data: (A) Organizational level. Required to answer. Single choice.
I hold a C-Suite position (CEO, CFO, COO, CTO, etc.).
I hold a senior management role (EVP, SVP, VP, etc.).

I hold another role at my organization (Head of, Director, Senior Manager, etc.).

2. Pre-survey questions for organizing data: (B) Function in organization. Required to answer. Single choice.

I work at a technology company (IT, SW, services, engineering).

I'work in a technical department at a multipurpose company (R&D, engineering, IT).

I work in another function at a multipurpose company.

3. Pre-survey questionnaire for organizing data: (C) Gender. Required to answer. Single choice.

I am male.

I am female.

No selection.

4. Section 1a: Human-centric leadership and emotional intelligence items. Required to answer. Single choice.

I fully agree with all the statements.

I prioritize the well-being and development of my team members.

I actively listen to and value input from all members of my team, regardless of their roles.

I create a safe and supportive environment where team members feel comfortable sharing ideas and concerns.

I treat all team members fairly and equitably in decision-making processes.

I inspire my team to find purpose and meaning in their work.

I disagree with all the statements.

5. Section 1b, part 2: Human-centric leadership and emotional intelligence items. Required to answer. Single choice.

I fully agree with all the statements.

I am aware of my own emotions and how they affect my leadership decisions.

I remain calm and composed during challenging situations.

I demonstrate empathy when addressing the concerns or needs of my team members.

I handle conflicts within my team constructively and fairly.

I use emotional intelligence to inspire and motivate my team effectively.

I disagree with all the statements.

6. Section 2: Future readiness, digital adaptability and digital mindset. Required to answer. Single choice.

I fully agree with all the statements.
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I effectively integrate digital tools and technology to improve team productivity and collaboration.

I encourage my team to develop digital skills and embrace technological advancements.

I ensure that technology is used to enhance, rather than replace, meaningful human interactions.

I am adaptable to changes brought about by digital transformation.

I empower my team to use technology creatively to solve problems and innovate.

I disagree with all the statements.

7. Section 3: Sustainability and ethical leadership. Required to answer. Single choice.

I fully agree with all the statements.

I consider the social and environmental impact of my leadership decisions.

I actively promote ethical practices and integrity in my team and organization.

I encourage my team to align their work with sustainability goals and values.

I communicate the importance of contributing to a sustainable and equitable future.

I prioritize projects and initiatives that align with ethical and environmental values.

I disagree with all the statements.

8. Section 4: Inclusivity and collaboration. Required to answer. Single choice.

I fully agree with all the statements.

I create an inclusive culture where diverse perspectives are valued and encouraged.

I ensure that all team members have equal access to opportunities and resources.

I encourage cross-functional collaboration and knowledge-sharing within and beyond my team.

I actively seek the input of underrepresented voices when making decisions.

I foster trust and unity among team members from different backgrounds.

I disagree with all the statements.

9. Section 5: Innovation-driven mindset. Required to answer. Single choice.

I fully agree with all the statements.

I inspire my team to think creatively and explore new ways of solving problems.

I encourage experimentation and allow team members to take calculated risks.

I create an environment where innovation is celebrated and rewarded.

I motivate my team to continuously learn and adapt to emerging challenges.

I actively implement innovative ideas and practices to improve processes and outcomes.

I disagree with all the statements.
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Appendix C

Cronbach’s Alpha
Datasets for Cronbach’s Alpha

Human-centric
Leadership and El (1) 7 7 7 7 71 7 1 7 6 6 5 5 4 4 4 4
Human-centric

Leadership and El (2) 7 7 € 6 5 5 5 5 4 4 2 2 2 2 2 2

Human-centric

Leadership and El 7 7 65 65 6 6 6 6 5 5 35 35 3 3 3 3
Future Readiness and

Digital Adaptability 6 6 6 6 6 6 6 6 5 5 4 4 4 4 a4 a4
Sustainabikity and

Ethical Leadership (77 NG | sl sl sl s 5. 5. 5 5 4 4 3 3
Inclusivity and

Collaboration I N | 6 6 5 5 4 4 4 4 4 4 3 3
Innovation-driven

Mindset 7 7 6 & 6 6 5 5 5 5 5 5 5 5 2 2

Step 1: Calculate item variances.

Step 1 - Calculate item variances

(variance across the 16 participants)
57 =232, s2=0.89

(sum of item variances = 3.21)

Step 2: Calculate score per person.

Step 2 - Total score per person

(sum of Item 1 + ltem 2):
e.g. person 1=13, person 3 =12.5, person 11 = 7.5, etc.

: 2
Variance of total score s, .| = 5.64

Step 3: Use Cronbach’s Alpha.

Step 3 - Plug into Cronbach’s a formula

2
a:L(lfzzsi)
k-1 Stotal

withk = 2:

2 3.21
=“(1- =2x (1—0.57) =2 x 0.43 = 0.
o 1( 5'64> x (1—0.57) =2 x 0.43 = 0.86

The analysis returns an overall Cronbach’s Alpha value of 0.948.
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