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Chapter 6

Leadership Styles in Industry 5.0:
Navigating the Human—Tech Interface

Geeta Sidharth and Angel Josy Lakra’

“Gargi College, University of Delhi, India
bSri Venkateswara College, University of Delhi, India

Abstract

The rise of the human—cobot relationship heralded by Industry 5.0 has
received widespread recognition. Traditional notions of leadership are rap-
idly evolving as leaders are tasked with defining, implementing, and manag-
ing the transformations brought by Industry 5.0. While much research has
centered on technological advancements, their applications, and the digital
and managerial competencies needed, there is an increasing need to con-
tinually redefine leadership and management practices. This chapter aims
to examine and present the emerging leadership styles suited for Industry
5.0. It explores how leaders can successfully guide and motivate teams in a
highly automated, data-driven environment without compromising human
values, creativity, and employee well-being. The chapter outlines unique
features of Industry 5.0 and emphasizes the importance of understanding
appropriate leadership approaches amid technological changes. It further
provides insights into effective leadership styles and proposes recommen-
dations to strengthen leadership in this new context. By addressing the
research gap concerning leadership suited for Industry 5.0, the chapter
contributes to management and organizational theory. The findings offer
practical guidance for leaders and organizations seeking to adapt their
practices to improve performance and employee satisfaction while encour-
aging further research in this evolving field.

Keywords: Leadership styles; Industry 5.0; empowerment leadership;
collaborative leadership; sustainable leadership; vulnerable leadership
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1. Introduction

Over the years, transformations in the industrial paradigm have significantly
impacted the world, people as a society, organizations, and its employees. The
industrial paradigm has come a long way from Industry 1.0 (I1.0) to Industry
5.0 (I5.0) steered by significant technological breakthroughs. The phase of 11.0
witnessed dependence on technologies such as mechanization, water, and steam
power, which posed simple and easy challenges thus, did not require rigorous
scientific techniques (Sharma & Singh, 2020). Electricity production, heavy steel
production, chemical advances, and assembly lines for mass production were
some prominent characteristics of Industry 2.0 (Rudiyanto et al., 2020). Industry
3.0 (I3.0) witnessed the emergence of advanced technologies such as geometrical
modeling, automated drafting, manufacturing/designing/processing integrated by
computers (Rebaglia & Sartori, 1987). Industry 4.0 (14.0) observed technological
advancements such as robotics and artificial intelligence (AI) integrated process-
ing, manufacturing, computing, gaming, data analytics, simulation, and secu-
rity (Puhovichova & Jankelova, 2021). After 14.0, 15.0, an advanced paradigm
for industry arrived unannounced as an advancement to 14.0, that encompasses
a humanistic, society-driven, sustainability-driven, and mass customization
approach (Maddikunta et al., 2022), which drew a lot of attention from around
the world.

The evolution of industrial paradigms has continuously reshaped leader-
ship styles to address the unique challenges of each era. During I1.0, autocratic
leadership, marked by authoritative and controlling approaches, was prevalent
(Feder, 2022). Industry 2.0 (I12.0) saw the rise of transactional/performance-based
leadership, while 13.0 brought transformational/group/communicative leader-
ship to the forefront (Kuzior et al., 2023). 14.0, characterized by Al and rapid
technological advances, introduced new demands for leaders to foster innovation
and manage constant change, necessitating leadership that integrates diversity,
ethics, and technology (Puhovichova & Jankelova, 2021; Zulkifli et al., 2021).
Yet, 14.0 proved inadequate amid today’s climate, ecological, and social crises.
I5.0 emerged as an enhanced model, prioritizing the three Ps — planet, people,
and prosperity (European Commission, 2024). This era’s focus on harmonizing
human and technological collaboration underscores the need for leadership sur-
passing traditional approaches.

The evolution of the human—cobot relationship as highlighted by 15.0 has
gained global recognition. Yet, it also generates concerns about harmonizing
technological integration with human factors. Leaders are now responsible
for defining, implementing, and driving change, but traditional leadership
concepts are rapidly transforming under the I5.0 revolution (Kleinings,
2024). Existing research on I5.0 has primarily centered on technological pro-
gress, its application, the necessity for digital and managerial competencies,
and leadership strategies (Polakova et al., 2023; Thomas et al., 2023). Olsson
et al. (2024) stressed the urgent and continuous need to adapt management
and leadership practices at all organizational levels, particularly in manu-
facturing, with stronger support for employees during the 15.0 transition.
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Leadership Styles in Industry 5.0 73

Consequently, it becomes essential to examine leadership styles that can
direct employees toward achieving 15.0 goals. This chapter details 15.0, rede-
fined leadership needs, methodology, results, and contributions to theory
and practice.

2. Literature Review
2.1. Defining 15.0

15.0 provides a vision of industry that aims beyond efficiency
and productivity as the sole goals, and reinforces the role and
the contribution of industry to society. It places the wellbeing
of the worker at the centre of the production process and uses
new technologies to provide prosperity beyond jobs and growth
while respecting the production limits of the planet. (European
Commission, 2024)

Sustainability, human-centricity and resilience are the hallmark
features of Industry 5.0. (Cotta et al., 2021, p. 25)

Industry 5.0 is an integration of resilient, sustainable, and human-
centric technologies, organizational concepts, and management
principles for designing and managing cost efficient, responsive,
resilient, sustainable, and human centric value-adding systems at
the levels of ecosystems, supply chains, and manufacturing and
logistics facilities, data-driven and dynamically and structurally
adaptable to changes in the demand and supply environment
to secure the provision of society with products and services in
a sustainable and human-centric way through the rapid rear-
rangement and reallocation of its components and capabilities.
(Ivanov, 2023, p. 1689)

15.0 combines well-being, efficiency, productivity, persistence, environmental
sustainability, and mass customization and personalization, setting it apart from
past industrial paradigms. Unlike 14.0’s focus on mechanization, electrification,
automation, and digital unification, 15.0 extends beyond these (Kuzior et al.,
2023).

2.2. Why Do We Need 15.0?

15.0 was introduced publicly in Hannover in 2011 as advancement over 14.0
(Polakova et al., 2023). 14.0 aimed to enhance process, efficiency, and automation,
focusing on areas like production lines and business—manufacturing integration
with limited concern for limited human well-being and environmental sustain-
ability, creating significant workforce challenges, and limited ecological benefits
(Cotta et al., 2021; Nahavandi, 2019).
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In the transition to 15.0, the shift toward a human-centric revolution poses
both significant opportunities and challenges. Unlike 14.0, which prioritized tech-
nology to create smart factories and improve efficiency often leading to job losses
due to automation (Dahlin, 2019), I5.0 focuses on enhancing human capabilities
(Paschek et al., 2019). It centers people, promoting resilience, and sustainability
by employing emerging technologies such as networked sensor interoperability,
virtual training, intelligent autonomous systems, cobots, sensing technologies,
and machine cognition (Cotta et al., 2021; Nahavandi, 2019). The goal extends
past economic gains to generating societal value and well-being (Maddikunta
et al., 2022).

2.3. Why Leadership Should be Redefined in 15.0?

In today’s highly competitive environment marked by rapidly advancing technol-
ogy, organizations must be ready to adapt. Over the years, research and practice
have shown that leaders play a critical role in guiding employees’ efforts toward
organizational success. Leaders’ skills, abilities, competencies, and mindset have
attracted considerable scholarly interest because of their significant impact on
innovation, creativity, culture, and individual and group dynamics (Radu, 2023).
With the integration of humans and technology, 15.0 presents major challenges
for leaders, as employees must proactively develop advanced skills to collaborate
with new technologies. Effective leadership is essential to drive organizational
change by positively influencing, motivating, and resolving employee resistance
(Alavi & Gill, 2017; Oreg & Berson, 2019). The transformative, human—cobot
synergy of 15.0 calls for examining leadership styles that secure employee com-
mitment. Despite technological advances, essential social skills, critical reflection,
empathy, and emotional processing remain beyond automation (Bernard, 2022),
requiring multifaceted leadership approaches.

3. Research Design

This chapter explores the evolving leadership styles needed in 15.0, where
advanced Al technologies merge with humanistic approaches. Scientific articles,
reports, blogs, and literature have been analyzed to identify leadership require-
ments shaped by I5.0’s characteristics and the essential values leaders must
embody. The study examines how leaders can balance automation, data-driven
processes, creativity, and well-being. Using a qualitative research design, data
has been collected and synthesized to understand the paradigm shift, I5.0’s chal-
lenges, and leadership approaches that drive innovation, employee engagement,
and productivity in this new industrial era. Specifically, the following issues are
discussed in this research:

What is expected from leaders in 15.0?

What are the core values that a leader needs in 15.0?

What are the different leadership styles that will ensure a smooth shift to 15.0?
How to empower leadership styles in 15.0?
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4. Results
4.1. Leadership Requirement in the New Paradigm

15.0 will radically transform corporate operations in the coming decade by pri-
oritizing not only automation and process optimization but also employee well-
being, making work more productive and meaningful (Raiche, 2022). Yet, 15.0
presents significant challenges. While it promotes human centricity and collab-
oration with cobots, it demands advanced machines and employees willing to
rapidly up-skill (Abdelmageed & Zayed, 2020; Cotta et al., 2021). Implementing
this requires leaders with modern skills who foster learning environments. Failure
to adapt can cause panic, anxiety, and depression, as high job demands impact
health and well-being (Upadyaya et al., 2016).

Since human centricity, innovation, and technology are crucial pillars of 15.0
era, organizations are expected to create supportive environments that enable
employees to engage in re-strategising, redesigning processes, digital transitions,
and decision-making (Cotta et al., 2021). Such active participation happens when
employees feel motivated and confident that their contributions will be valued.
This underscores the need for leadership that respects diverse opinions and
involves employees in driving change. Participation adds true value when paired
with creativity, which provides a competitive advantage as advanced technolo-
gies become widely accessible (Jaussi & Randel, 2014; Sozbilir, 2018). Research
shows that leaders who support risk-taking, experimentation, and learning from
mistakes foster creativity (Koh et al., 2019; Scrimgeour, 2018; Zhou et al., 2019).
As automation and Al increase complexity, employees will require both soft and
advanced technical skills (Adel, 2022). Enhancing self-efficacy is essential, as it
promotes readiness to master complex tasks (Lunenburg, 2011).

4.2. Leadership 5.0 Core Values

Grounding on the characteristics of 15.0 and the challenges it poses for leaders,
the core values that a leader should possess are as follows:

e Continuous learning: readiness on the manager’s part to learn, unlearn, and
relearn according to the changing demands of the business environment and
preaching the same to employees.

e Creative: increased collaboration between humans and technology requires
creativity to elevate the quality of products and services.

e Trust: managers need to create an environment of trust so that employees may
trust that human—cobots collaboration is for the accomplishment of common
goals and there is no danger from machines.

o Inclusion: focusing on employees’ well-being, social inclusion, and spreading
awareness that technology is being included for complementing human capa-
bilities, and not to substitute human resource.

e Ethical: ethical issues while using AI must be highlighted for the seamless
human-technology collaboration.
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e Network-ties: focus on understanding others and building strong work rela-
tionships which help in fostering collaboration and motivates to indulge in
thoughtful decisions.

e Sustainability: ensuring efficient utilization of natural, financial, and human
resources to maintain the availability of the resources for a longer period.

e Vulnerability: being vulnerable opens the door for leaders to design more resil-
ient and inclusive environments as it enables employees to connect with leaders
on human grounds.

e Agility: leaders need to be flexible to adapt to the changes that are occurring in
the environment due to accelerating advancements in technology.

In short, leaders in 15.0 are suggested to equip their teams with skills for
human-machine collaboration; balance innovation with empathy and ownership
of responsibilities; develop long-term, purpose-driven visions rather than focus-
ing solely on short-term gains; and embrace continuous learning to stay ahead
in technological and ethical advancements. There is a clear shift in core leader-
ship values in I5.0 representing a move from “machines replacing humans” to
“machines empowering humans,” requiring leaders to adapt accordingly.

4.3. Leadership Styles in 15.0

Adaptive leadership styles integrating the core leadership values required in 15.0
is a noteworthy challenge demanding a shift from the traditional styles of leader-
ship rooted in 14.0 or earlier to modern-day leadership styles, which cater to the
modern-day challenges such as guiding employees through digital transforma-
tion, experimental mindset, employee welfare, embracing the uncertain, and prac-
ticing and professing continuous learning (Fernandez-Vidal et al., 2022; Liu et
al., 2024; Olsson et al., 2024). It requires leadership styles focusing on maintain-
ing and re-building trustworthy relationships, a continuous learning environment,
up-skilling of employees, and clear ownership of responsibilities (Olsson et al.,
2024). Accordingly, the emerging leadership styles are listed below.

4.3.1. Empowerment Leadership

I5.0 highlights the collaboration between humans and AI, where technology han-
dles repetitive tasks, allowing humans to contribute creatively and maximize the
benefits of technological progress (Paschek et al., 2019). Hence, organizations
must foster environments that support and encourage creativity. Employees’ crea-
tivity is shaped by various factors such as organizational culture, leadership sup-
port, job autonomy, and job complexity (Koseoglu et al., 2017; Liu et al., 2016).
Leaders play a crucial role in cultivating creativity in the workplace (Jiang & Gu,
2017; Shalley & Lemoine, 2018). Over time, several leadership styles have proven
effective in achieving organizational goals and enhancing employee performance
(Le & Tran, 2020; Wang et al., 2011). Among them, empowering leadership is
gaining prominence as it involves delegating authority, promoting job auton-
omy, knowledge sharing, valuing employees’ input, and encouraging proactive
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behavior (Lee et al., 2020; Moreno-Marcial et al., 2024; Zhang et al., 2018). These
practices are key drivers and motivators for creativity (Joo et al., 2023; Pattnaik &
Sahoo, 2021). Empowering leadership offers the necessary support for creativity
to thrive. Research further asserts that transitioning from 14.0 to 15.0 successfully
requires employee empowerment and engagement, emphasizing the importance
of a human-centric leadership approach (Olsson et al., 2024).

4.3.2. Collaborative Leadership

The leader encourages cross-functional and human-machine collaboration by
acting as a facilitator, breaking silos to foster teamwork among diverse stakehold-
ers, including machines as “intelligent collaborators.” When a manager oversees
human-robot teams where humans make strategic decisions while robots handle
repetitive tasks, it reflects collaborative leadership. Collaborative leadership plays
a key role in 15.0, particularly in manufacturing industries since it emphasizes the
collaboration of humans with machines and teamwork for a sustainability and
positive environment at work (Toth et al., 2023). This style of leadership requires
new-age skills in the leaders, such as analytical and creative thinking, empathy,
balancing technological advances with social responsibilities, open communica-
tion, effectiveness in the management of change, and sustainable eco-friendly
decisions (Chew & Zainal, 2024).

4.3.3. Sustainable Leadership

As an advanced version of 14.0, 15.0 is built on environmental sustainability, well-
being, efficiency, and productivity, which demands the application of leadership
strategies that balance environmental, social, and economic considerations while
leveraging advanced technologies and human creativity to drive innovation and
sustainable growth (Rame et al., 2024; Saniuk et al., 2022). A sustainable leader-
ship style emerges as the need of the hour, which focuses on aligning business
objectives with environmental and societal goals by integrating sustainability into
core strategies, ensuring long-term benefits for the planet and stakeholders. 15.0
emphasizes introducing eco-friendly practices in manufacturing to achieve more
with less by extending the life-cycle of resources and mitigating resource wast-
age through implementing circular economy practices while driving innovation
(Bozic, 2024). Sustainable leadership aims to create a harmonious balance where
advanced technologies amplify human potential, reduce environmental impact,
and foster societal welfare and inclusive economic growth (Ahsan & Khawaja,
2024; Narkhede et al., 2024).

4.3.4. Ethical and Inclusive Leadership

15.0 poses huge challenges yet new openings to leaders for integrating advanced
technologies with human creativity while ensuring fairness, transparency, and
inclusivity (Adel & Alani, 2024; Verma, 2024). This raises the need for such lead-
ership in the 15.0 era, which ensures ethical decision-making and diversity and
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inclusivity in Al usage to ensure the reduction in societal biases; maintain fairness
in terms of availability of Al technologies irrespective of geographical location;
and foster creativity by considering individuals carrying varied experiences and
perspectives (Zowghi & Bano, 2024). Ethical and inclusive leadership recognizes
that all employees and stakeholders should have access to the digital tools, skills,
and resources needed to thrive in a digital economy (Tagscherer & Carbon, 2023).
Such leaders address biases in technology, promote fairness, and give voice to
employees, experiencing which, employees find their leaders trustworthy and feel
motivated to dedicate more energy to complete the assigned task (Umirzakovich,
2024; Yang et al., 2020).

4.3.5. Resilient Leadership

15.0 highlights continuous learning, agility, and adaptability as some of the sig-
nificant characteristics to successfully navigate through the changes emerging
because of the ever-increasing advancements in technology. Developing resilience
in leaders enables them to effectively navigate challenges, recover from setbacks,
and maintain organizational stability, which ensures that leaders can cope, with-
stand, and thrive in the face of uncertainty (Dartey-Baah, 2015). Resilient leaders
uphold adopting advanced digital skills such as predictive analytics, digital twins,
and Internet of Things to improve operational resilience, which enables leaders
to make effective decisions and system optimization, ensuring organizations can
adapt to disruptions effectively (Joel et al., 2024). Such leadership builds organi-
zational agility to handle disruptions, where the leaders focus on adaptability,
emphasizing continuous learning and leveraging real-time data for decision-mak-
ing (Arifin & Purwanti, 2023).

4.3.6. Vulnerable Leadership

Skills such as emotional intelligence and negotiation, which could be seen in the
top 10 skill list of 2020 are nowhere in the top 10 skills of 2025 list (Gray, 2016).
However, new skills appeared in the top 10 skills of 2025 such as resilience and
flexibility (Whiting, 2020). This highlights the demand for leadership that devel-
ops resilience among employees; equips employees to handle work-related stress
efficiently; and promotes flexibility as and when the need arises. As such, vulner-
able leadership stands out as a significant leadership style among many as leaders
who embrace vulnerability in leadership are capable of creating a positive work
environment. Vulnerable leaders are the leaders who accept their own mistakes
and work on them; are open to asking for help; and embrace risk. Such leaders
understand that “Leading from a place of connection and influence is more pow-
erful than leading from a place of fear or compliance” (Morgan, 2023). Witness-
ing such behavior from leaders, employees experience a work environment which
encourages employees to see failures as an opportunity to learn and grow. As a
result, employees are less bothered about failures and are more willing to take
risks and experiment. Along with promoting resilience among employees when-
ever one encounters a failure, such a work environment also facilitates innovation.
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Leadership vulnerability helps in providing a work environment in which every
mistake and/or failure becomes an opportunity for learning and adapting.

4.3.7. Blended Leadership

Thomas et al. (2023) expanded contemporary transformational-servant-digital
leadership styles to fit the demands of 15.0, proposing that effective leaders blend
transformational and servant leadership. This combination supports a clear
vision, high standards, trust, autonomy, and collaboration among employees to
develop the capabilities essential for 15.0. They recommend applying transforma-
tional leadership at higher levels, servant leadership at middle levels, and digital
leadership operationally as a practical strategy for organizational effectiveness.
Transformational leadership at the top ensures sustainability, hyper-customiza-
tion, and innovation, while servant leadership promotes human-centric, resilient
teamwork at middle levels. Digital leadership at the operational level facilitates
smart manufacturing and predictive maintenance, strengthening competitiveness.
As 15.0 redefines business by prioritizing humanity, evolving leadership styles do
not replace traditional approaches but enrich them with value-driven principles.
Leaders need to combine multiple styles depending on the situation rather than
rely on a single dominant approach. Selecting and integrating leadership styles
thoughtfully to address both internal and external challenges is critical to organi-
zational success. An effective leadership style should combine the essential values
necessary to thrive within I5.0’s dynamic context.

4.4. Empowering Leadership Styles in 15.0

Strengthening contemporary leadership approaches in the 15.0 era requires cul-
tivating a mindset and value system rooted in human-centricity, sustainability,
ethics, and human-technology synergy. Leaders must be nurtured on multiple
fronts: embedding human-centric values through well-being, creativity, and
collaborative decision-making; advancing human-machine collaboration via
training, open attitudes, and augmentation; and fostering ethical, inclusive, and
sustainable thinking. Collaborative leadership can be encouraged by flattening
hierarchies, promoting knowledge sharing, and integrating 360-degree feedback.
Building adaptive, resilient mindsets demands proactive management, contin-
gency planning, and lifelong learning. Embracing digital tools require training
on analytics for real-time decisions, Al for actionable insights, and gamification
to engage teams effectively. Purpose-driven leadership can be promoted through
a clear vision, aligned goals, and metrics that prioritize people and sustainability.
Establishing networks of collaborative leaders involves communities, mentor-
ships, and partnerships to exchange experiences, challenges, and best practices.
Transitioning from traditional to cutting-edge leadership styles is supported by
training programs on ethical AI, human-centric design, and sustainability; digital
collaboration platforms like slack, teams, and asana; Al-powered tools such as
predictive analytics; and engagement systems like workday and SAP success fac-
tors, customized to organizational needs and contexts.
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5. Discussion

15.0 emerged as an extended yet better version of 14.0 and of previous industrial
paradigms with the focus on societal challenges and realities such as human well-
being, resilience, sustainability, efficiency and productivity, and low-cost mass
customization along with the inclusion of advanced technology and machines
(Alves et al., 2023; Carayannis et al., 2021). This industrial era requires organi-
zations to create a working environment which promotes healthy relationships
between humans and technology; positive influence on employees’ creativity; and
ensures individual well-being (Cotta et al., 2021). The leaders of the future must
create a culture in the organization where employees are valued; feel important;
motivated to be skilled and reskilled; and welcomed to experiment as they are
one of the significant pillars of human-centric 15.0. Ethics, inclusion, resilience,
creativity, and sustainability are the core values of the leadership styles observed
in the leaders for 15.0.

The human-machine interactions pose a huge challenge for organizations.
Training and preparing people to work alongside machines and robots as part-
ners is one of the significant challenges. Leaders have been performing a piv-
otal role in synergizing the performance of employees toward organizational
success through exhibiting requisite leadership styles over different industrial
paradigms (Kuzior et al., 2023). As such, it becomes significant to explore and
identify leadership styles that will ensure successful human-technology col-
laboration. However, much research has not been conducted to identify leader-
ship styles that can successfully face the changes, conflicts, and provocations
of I5.0 (Moreno-Marcial et al., 2024). Therefore, identifying leadership values
and leadership styles that will cater to the demands of 15.0 becomes invaluable.
This study briefly explains the shift in industrial paradigm from 14.0 to 15.0;
highlighting the trends for future styles of leadership; and core values that lead-
ers need to imbibe to lead successfully in this industrial era and its successful
transformation.

5.1. Theoretical and Practical Implications

The progression of industrial development globally has triggered a shift in leader-
ship styles, each evolving to meet the specific challenges of its era (Kuzior et al.,
2023). This study contributes to leadership literature by emphasizing the vital
role of leadership in Industry 5.0. It identifies essential leadership values — con-
tinuous learning, ethics, vulnerability, agility, and sustainability — that are neces-
sary to lead and support human resources in this human-centric age. Leadership
plays a critical role in enhancing employee creativity, job satisfaction, well-being,
and psychological safety (Carmeli et al., 2010; Paais & Pattiruhu, 2020; Park &
Jo, 2018). Existing literature prior to 15.0 often references leadership styles such
as transformational, empathic, transactional, servant, and authentic leadership
(Eva et al., 2019; Gardner et al., 2011; Jian, 2022; Purwanto et al., 2020). How-
ever, research specifically focused on leadership styles suited for I5.0 remains lim-
ited (Moreno-Marcial et al., 2024).
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Considering the increasing relevance of leadership in this human—technol-
ogy integrated era, this study addresses the gap by identifying leadership styles
essential for managing the unique challenges of 15.0, particularly in enabling
effective human—cobot collaboration. The findings support leaders in navigating
this evolving landscape, fostering ethical, safe, and sustainable workplaces where
people and machines can coexist. Equipping leaders with appropriate values and
tools will not only reduce fear of failure but also encourage creativity and foster
an adaptive mindset — enabling employees to continuously learn, unlearn, and
relearn to meet changing demands.

5.2. Limitations and Future Direction

The leadership styles discussed in this research are based solely on a review of
existing literature, both offline and online, without empirical validation from I5.0
organizations. Consequently, this chapter may not comprehensively cover all lead-
ership styles currently practiced in 15.0 settings. As a theoretical work, it reflects
conceptual perspectives rather than expert opinions. Since 15.0 is a relatively new
phenomenon that has yet to be widely implemented across organizations, sectors,
and economies, future empirical studies examining real-world practices and lead-
ership approaches in 15.0 environments could provide deeper insights and further
strengthen understanding in this field.
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