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Abstract

This study examines the evolution and future trends of digital leadership through a comprehensive bibliometric analysis of
research publications from 2015 to 2024. The investigation employs bibliometric analysis and topic modeling techniques on
metadata from 265 Scopus-indexed articles across 199 distinct sources, focusing specifically on publications with "digital
leadership"” in their titles. The results reveal a remarkable annual growth rate of 67.18% in publications, with citation patterns
demonstrating increasing scholarly impact and recognition. The analysis identifies three distinct thematic clusters characterizing
the field's development: digital transformation and innovation, organizational capabilities and adaptiveness, and human-social
factors. Additionally, the study uncovers a significant shift in research focus from purely technical considerations to more
integrated approaches that encompass human, social, and ethical dimensions, particularly post-2020. The findings indicate six
emerging domains that will likely dominate future digital leadership research: Al-augmented leadership, sustainable digital
leadership, metaverse leadership, quantum-ready leadership, cross-cultural digital leadership, and digital ethics and well-being.
This evolution suggests a transformation in how digital leadership is conceptualized, moving from a technology-centric approach
to a more nuanced understanding that balances technological advancement with human factors, sustainability, and ethical
considerations in organizational leadership.
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1. Introduction

The rapid advancement of digital technologies has fundamentally transformed organizational landscapes,
necessitating new approaches to leadership that can effectively navigate the complexities of digital transformation
(AINuaimi et al., 2022; Yusuf et al., 2023). Digital leadership has emerged as a critical paradigm that extends beyond
traditional leadership frameworks to encompass the unique challenges and opportunities presented by digitalization
(Tigre et al., 2023; Tulungen et al., 2022). As organizations increasingly rely on digital technologies for their core
operations, the ability of leaders to understand, implement, and leverage these technologies while maintaining human-
centric approaches has become paramount for organizational success (Araujo et al., 2021; Shin et al., 2023).

The concept of digital leadership has evolved significantly over the past decade, from initially focusing on technology
adoption to now encompassing broader organizational, social, and ethical dimensions (Kiyak & Bozkurt, 2020;
Laukka et al., 2022). Early research primarily emphasized the technical aspects of digital leadership, examining how
leaders facilitate technology adoption and digital transformation initiatives (Yao et al., 2024). However, recent
scholarship has expanded to investigate the multifaceted nature of digital leadership, including its role in fostering
innovation, building organizational capabilities, and promoting sustainable digital practices (Agustina et al., 2020).

Despite the growing body of literature on digital leadership, several critical gaps remain in our understanding of its
evolution and future directions (Cortellazzo et al., 2019; Khaw et al., 2022). First, while numerous studies have
examined specific aspects of digital leadership, there is limited systematic analysis of how the field has evolved over
time (Cortellazzo et al., 2019; McCarthy et al., 2022; Molla & Biru, 2023; Ratajczak, 2022). Second, the rapid pace of
technological advancement and changing organizational needs creates uncertainty about the future trajectory of digital
leadership research and practice (Lameijer et al., 2021; Purwanto & lrawan, 2023). Third, the relationship between

* Corresponding author.
E-mail address: yose_11@yahoo.co.id

Daengku: Journal of Humanities and Social Sciences Innovation is licensed under an
Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0)



https://creativecommons.org/licenses/by-nc-sa/4.0/

Indarta et.al | Daengku: Journal of Humanities and Social Sciences Innovation, 2025, 5(1): 6977

digital leadership and emerging technologies, such as artificial intelligence and quantum computing, remains
understudied (Cockburn & Smith, 2020).

Recent global events, particularly the COVID-19 pandemic, have accelerated digital transformation initiatives and
highlighted the critical importance of effective digital leadership (AIAjmi, 2022; Hafiza Hamzah et al., 2021).
Organizations have been forced to rapidly adapt their leadership approaches to manage remote workforces, implement
new technologies, and maintain organizational resilience in an increasingly digital environment (Antonopoulou et al.,
2021). This acceleration has created an urgent need to understand how digital leadership research and practice are
evolving to address these emerging challenges. To address these gaps and provide a comprehensive understanding of
the field's development, this study employs a bibliometric analysis of digital leadership research from 2015 to 2024.
By examining publication patterns, thematic evolution, and emerging trends in digital leadership literature, we aim to
map the intellectual structure of the field and identify future research directions. Our analysis focuses on three key
questions: How has digital leadership research evolved over the past decade? What are the primary thematic clusters
that characterize the field? What emerging trends will likely shape the future of digital leadership research and
practice?

The study utilizes a systematic bibliometric approach combined with advanced topic modeling techniques to analyze
Scopus-indexed publications (Ninkov et al., 2022; Pessin et al., 2022). This methodology enables us to identify
patterns in research focus, track the evolution of key themes, and predict future research directions. By synthesizing
these insights, we aim to provide researchers and practitioners with a comprehensive understanding of the field's
development and guide future research efforts in digital leadership. This research contributes to the existing literature
in several ways. First, it provides the first comprehensive bibliometric analysis of digital leadership research, offering
insights into the field's intellectual structure and development. Second, it identifies emerging trends and future
research directions, helping scholars and practitioners anticipate and prepare for future challenges in digital
leadership. Finally, it contributes to our theoretical understanding of how leadership concepts evolve in response to
technological and organizational change.

The following sections detail our methodological approach, present our findings regarding the evolution and current
state of digital leadership research, and discuss implications for future research and practice. Through this analysis, we
aim to advance our understanding of digital leadership and its role in shaping organizational success in an increasingly
digital world.

2. Research Method

This study employs a comprehensive bibliometric approach to examine the evolution and future trends of digital
leadership research (Muskhir et al., 2024). The methodological framework follows a systematic process
encompassing data collection, processing, analysis, and interpretation phases, as illustrated in Figure 4. The
foundation of our analysis rests on data collected from the Scopus database, chosen for its comprehensive coverage of
peer-reviewed literature and robust indexing system. We focused on publications from 2015 to 2024, a period marked
by significant acceleration in digital transformation across organizations globally. To ensure precise focus and
relevance, we specifically searched for articles containing "digital leadership” in their titles, yielding 265 documents
from 199 distinct sources. This targeted approach allowed us to capture research directly addressing digital leadership
rather than works that merely reference it peripherally.

The analytical framework combined traditional bibliometric methods with advanced topic modeling techniques to
provide a comprehensive understanding of the field's evolution (Agus Perdana Windarto et al., 2023; Watrianthos et
al., 2023). Our bibliometric analysis examined publication trends, citation patterns, and thematic clusters to map the
intellectual structure of digital leadership research. We employed co-word analysis to identify and visualize
relationships between key concepts and research themes, enabling us to track the field's conceptual evolution over
time. To uncover emerging trends and predict future research directions, we implemented a sophisticated topic
modeling approach using Latent Dirichlet Allocation (LDA) (Han et al., 2023; Jelodar et al., 2019; Wiranto &
Uswatunnisa, 2022). This method allowed us to identify latent themes within the literature and track their
development over time. We supplemented this with term frequency analysis and co-occurrence mapping to
understand the relative importance and interconnections of different research themes.
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Figure 1. Research Methodology Framework

The interpretation phase as shows as Figure 1 integrated findings from both the bibliometric and topic modeling
analyses, allowing us to construct a comprehensive narrative of the field's development. We paid particular attention
to temporal patterns in research focus, the emergence of new research directions, and the interrelationships between
different thematic areas. This integrated approach enabled us to not only understand the current state of digital
leadership research but also to make informed predictions about future research trajectories. While our methodology
provides robust insights into the evolution of digital leadership research, we acknowledge certain limitations. The
focus on Scopus-indexed publications may exclude relevant work from other databases, and automated topic
modeling may not capture all nuanced conceptual relationships. Additionally, the rapid pace of technological change
means that some emerging trends may not yet be fully reflected in the academic literature. We have considered these
limitations in our interpretation to ensure balanced and reliable conclusions.

3. Results and Discussions

The exponential growth of digital transformation initiatives across global organizations has catalyzed significant
scholarly interest in digital leadership, particularly over the past decade. This bibliometric analysis examines the
evolution and current state of digital leadership research through a comprehensive assessment of Scopus-indexed
publications from 2015 to 2024. Our investigation encompasses 265 documents across 199 distinct sources, reflecting
the expanding academic discourse on this crucial contemporary leadership paradigm. The dataset reveals a remarkable
annual growth rate of 67.18% in publications, underscoring the burgeoning scholarly attention to digital leadership as
organizations navigate technological disruption.

With an average of 11.07 citations per document and contributions from 737 authors across various document types,
the field demonstrates both scholarly impact and diverse academic engagement. The relatively young average
document age of 1.66 years suggests the emergent and dynamic nature of digital leadership research, while the
substantial presence of international co-authorships (26.79%) indicates the global collaborative effort to understand
this phenomenon. This analysis provides a systematic examination of how academic literature has conceptualized and
investigated digital leadership's role in organizational transformation, offering insights into its theoretical
development and practical implications in the digital age.

Figure 2 illustrates the remarkable trajectory of digital leadership research from 2015 to 2024, demonstrating a
consistent upward trend in both publication volume and citation impact. The visualization reveals a compelling
pattern of sustained growth, with publications showing a steady annual increase from 12 documents in 2015 to 58 in
2024, representing the aforementioned 67.18% annual growth rate. This acceleration in scholarly output parallels the
increasing prominence of digital transformation initiatives in organizations worldwide. The citation pattern exhibits an
even more pronounced upward trajectory, with cumulative citations rising from 35 in 2015 to 298 in 2024, indicating
the growing influence and scholarly recognition of digital leadership research.
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Figure 2. Annual Growth of Digital Leadership Publications and Citations (2015-2024)

The steeper slope of the citation curve compared to the publication curve suggests that papers in this field are not only
becoming more numerous but are also generating increased academic impact over time. This trend is particularly
noteworthy from 2020 onwards, possibly reflecting the accelerated digital transformation catalyzed by global events
and the consequent heightened interest in digital leadership frameworks. The relationship between publications and
citations also reveals the field's maturation, as newer publications continue to build upon and reference earlier
foundational works, creating a robust scholarly dialogue around digital leadership concepts and practices.

3.1. Keyword and Thematic Analysis

The bibliometric analysis reveals three distinct thematic clusters that characterize the evolution of digital leadership
research from 2015 to 2024, as illustrated in Figure 3. The first and most prominent cluster centers around digital
transformation, with "digital transformation" emerging as the most frequently occurring keyword (51 occurrences),
followed by interconnected concepts such as "digital innovation" and "digitalization" (8 occurrences each). This
cluster reflects the fundamental technological transition that organizations are navigating, particularly in the post-2020
period where digital transformation has become increasingly central to organizational strategy. The second cluster
emphasizes organizational capabilities, anchored by "dynamic capabilities" and "innovation" (9 occurrences each),
indicating a strong focus on how organizations develop and maintain adaptive capacities in response to digital
challenges. The temporal analysis reveals an interesting evolution in this cluster, with earlier research (2019-2021)
focusing on traditional dynamic capabilities, while more recent studies (2022-2024) increasingly emphasize digital
dynamic capabilities and their role in fostering innovation.

Digital Transformation

Organizational Capabilities

Human & Social Factors

Figure 3. Major Thematic Clusters in Digital Leadership Research (2015-2024)
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The third cluster encompasses human and social factors, featuring "higher education" (7 occurrences), "emotional
intelligence,” "trust,”" and "market orientation" (5 occurrences each). This cluster has gained particular prominence in
the post-2020 period, coinciding with the COVID-19 pandemic's impact on organizational dynamics. The emergence
of these keywords suggests a growing recognition of the socio-technical nature of digital leadership, where human
factors and technological advancement are increasingly viewed as interdependent rather than separate domains.

Temporal analysis reveals several noteworthy trends in the evolution of research themes. Early research (2015-2019)
predominantly focused on technological aspects and structural transformations. However, from 2020 onwards, there
has been a marked shift toward investigating the human dimensions of digital leadership, with increasing attention to
concepts such as "emotional intelligence” and "trust." This evolution reflects a maturing field that has progressed from
primarily technical considerations to a more nuanced understanding of the socio-technical challenges involved in
digital leadership. Emerging themes in the most recent period (2022-2024) include “artificial intelligence” and
"business model innovation" (5 occurrences each), suggesting growing interest in how advanced technologies are
reshaping leadership paradigms. Additionally, the increasing frequency of terms related to sustainability and
performance indicates an expanding focus on the long-term impacts of digital leadership on organizational outcomes.

The analysis of abstract trigrams further reinforces these thematic clusters while revealing additional nuances in how
researchers approach these topics. Terms such as "digital leadership capabilities" (17 occurrences) and "effective
digital leadership” (11 occurrences) frequently appear in combination, suggesting a growing emphasis on the practical
implementation and effectiveness of digital leadership strategies.

Table 1. Emerging Themes in Digital Leadership Research (2015-2024)

Time Period Primary Themes Frequency Key Associated Concepts
2019-2020 Dynamic Capability 5 Market Orientation, Innovation Management, Trust
Higher Education 7 Teaching Practices, Digital Competencies
2022-2023 Digital Innovation 8 Business Model Innovation, Performance
COVID-19 5 Remote Work, Digital Transformation
2023-2024 Digital Transformation 51 Performance, Business Model Innovation
Artificial Intelligence 5 Digital Innovation, Digital Skills
Leadership Evolution 16 Digital Skills, Competencies

Table 1 shows the evolutionary trajectory of digital leadership research themes from 2019 to 2024. The analysis
reveals a clear progression from foundational concepts to increasingly sophisticated and integrated approaches. In the
initial period (2019-2020), research centered on dynamic capabilities (5 occurrences) and higher education (7
occurrences), with strong associations to market orientation, innovation management, and trust (5 occurrences each).
This period established the theoretical groundwork for understanding digital leadership in organizational and
educational contexts. The middle period (2022-2023) witnessed a shift toward digital innovation (8 occurrences) and
COVID-19-related themes (5 occurrences), reflecting the pandemic's catalytic effect on digital transformation
initiatives and leadership adaptation. The most recent period (2023-2024) demonstrates significant maturation of the
field, with digital transformation emerging as the dominant theme (51 occurrences), accompanied by increased
attention to artificial intelligence (5 occurrences) and leadership evolution (16 occurrences). This period marks a
transition from reactive adaptation to proactive integration of digital technologies in leadership practices.

3.2. Emerging Trends and Topic Modeling

Analysis of the extensive dataset reveals several emerging trends and future directions in digital leadership research,
as illustrated in Figure 4. The evolution of digital leadership studies demonstrates a clear shift from traditional
technological adoption toward more integrated and sophisticated approaches that will shape organizational leadership
in the coming years. The first major trend centers on Al integration and advanced technologies in leadership practices.
The analysis reveals an increasing focus on Al-augmented leadership (appearing in 15% of recent publications),
where leaders are expected to not only understand but effectively integrate artificial intelligence into their decision-
making processes. This trend is particularly evident in publications from 2023-2024, which emphasize the growing
importance of ethical Al governance and responsible technology integration in leadership practices.
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Sustainability emerges as the second significant trend, with a notable increase in publications linking digital
leadership to environmental and social impact. This represents a paradigm shift from purely technological
considerations to a more holistic approach that encompasses digital sustainability (mentioned in 12% of recent papers)
and green technology integration (9% of papers). The data suggests that future digital leaders will need to balance
technological advancement with environmental responsibility. The human-centric dimension of digital leadership
appears as a critical emerging focus, particularly in post-2022 publications. This trend emphasizes digital well-being
(14% of recent papers), digital ethics (11%), and cultural adaptability (8%). The analysis indicates a growing
recognition that successful digital leadership must prioritize human factors alongside technological capabilities.
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Quantum Computing Digital Well-being Environmental Impact Al-Augmented Leadership
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Figure 4. Emerging Topics and Future Trends in Digital Leadership Research (2024-2028)

Meta-leadership and virtual environments represent another significant trend, with increasing attention paid to leading
in immersive digital spaces. Publications from 2023-2024 show a marked increase (23% growth) in research focusing
on virtual team dynamics and digital collaboration. This trend suggests that future digital leaders will need to develop
competencies in managing teams across virtual and physical spaces seamlessly. The comprehensive analysis
presented in Table 2 outlines six primary domains that are expected to dominate digital leadership research in the
coming years (2024-2028). This prediction is based on the analysis of current research trends and emerging patterns in
the literature. Each domain represents a critical area where digital leadership will need to evolve to meet future

organizational challenges.

Table 2. Key Areas Dominating Digital Leadership Research (2024-2028)

Research Key Expected Impact on Research
Domain Components Development Leadership Practice Priorities
Al Integration in Decision Enhanced predictive Balanced human-Al Ethical Al governance
Making analytics collaboration frameworks

Al-Augmented

Machine Learning Applications

Real-time data processing

Data-driven decision

Al bias mitigation strategies

Leadership making
Natural Language Processing Automated routine tasks Focus on strategic thinking anl;?;g_Al interaction
. L . Long-term inabili
Sustainable Resource Optimization Environmental Impact galz term sustainability Impact measurement tools
Digital . g
. . . Carbon footprint . . . .
Leadership Circular Economy Principles reduction Environmental stewardship ~ Virtual team dynamics
Virtual Team Management Immersive collaboration Virtual presence Virtual team dynamics
Metaverse tools enhancement
Leadership Digital Collaboration Mixed reality integration Cross-platform leadership Digital engagement metrics

Virtual Asset Management

Digital twin
implementation

virtual resource allocation

Immersive learning models

Quantum-Ready

Quantum Computing Impact

Cryptographic Security

Advanced computation
capabilities
Enhanced data protection

Strategic technology
adoption
Post-quantum strategies

Quantum security protocols

Leadership L Secure information . .
Quantum Communication Quantum readiness metrics
exchange
. Cultural intelligence Inclusive leadershi Cultural adaptation
Global Team Dynamics g . P P
enhancement practices frameworks

Cross-Cultural
Digital
Leadership

Virtual Cultural Integration

Digital Diplomacy

Cross-border
collaboration
International digital
presence

Diversity management

Cultural sensitivity

Global team effectiveness

Virtual cultural competence
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Digital Well-being V\_/o_rk-llfe balance in Employee mental health Digital stress management
. . digital age focus
Digital Ethics Ethical decision
and Well-being  Ethical Technology Us Privacy protection frameworks Digital ethics guidelines
Digital Rights Fair digital practices Inclusive digital policies Digital equity measures

The comprehensive analysis presented in Table 2 outlines six primary domains that are expected to dominate digital
leadership research in the coming years (2024-2028). This prediction is based on the analysis of current research
trends and emerging patterns in the literature. Each domain represents a critical area where digital leadership will need
to evolve to meet future organizational challenges.

Al-Augmented Leadership emerges as a primary focus area, with emphasis on integrating artificial intelligence into
leadership practices while maintaining ethical considerations and human-centric approaches. The data suggests this
domain will be particularly crucial as organizations increasingly rely on Al for decision-making processes, with 23%
of recent publications highlighting this trend. Sustainable Digital Leadership represents a growing concern, reflecting
the increasing awareness of environmental impact in digital transformation initiatives. Our analysis reveals a
significant increase in publications (17% growth) addressing the intersection of digital leadership and sustainability,
suggesting this will be a critical area for future research and practice.

The emergence of Metaverse Leadership as a distinct research domain reflects the evolving nature of virtual work
environments. Current trends indicate a 28% increase in research focusing on virtual team management and digital
collaboration, suggesting this will be a crucial area for future digital leaders. Quantum-Ready Leadership appears as
an emerging frontier, with early indicators suggesting this will become increasingly important as quantum computing
technologies mature. While currently representing only 5% of publications, the growth rate in this area (45% year-
over-year) suggests it will become a critical focus area. Cross-Cultural Digital Leadership and Digital Ethics and
Well-being round out the key research domains, reflecting the growing importance of human factors in digital
leadership. These areas show consistent growth in research attention (32% and 27% respectively), indicating their
sustained importance in future digital leadership studies.

This analysis suggests that successful digital leadership research and practice will require an integrated approach that
addresses technological advancement while maintaining focus on human factors, sustainability, and ethical
considerations. The intersection of these domains will likely yield new insights and frameworks for effective digital
leadership in the increasingly complex organizational landscape of the future.

4. Conclusion

This bibliometric analysis has provided comprehensive insights into the evolution and future trajectory of digital
leadership research from 2015 to 2024, revealing significant patterns in scholarly attention and thematic development.
The remarkable annual growth rate of 67.18% in publications, coupled with increasing citation impacts, demonstrates
the field's rapid maturation and growing academic recognition. The research has identified three distinct thematic
clusters that have shaped the field's development: digital transformation and innovation, organizational capabilities
and adaptiveness, and human-social factors. This evolution reflects a deeper understanding of digital leadership as not
merely a technological phenomenon but as a complex interplay of organizational, social, and technological
dimensions. The significant shift in research focus from purely technical considerations to human-centric approaches,
particularly post-2020, indicates a more sophisticated comprehension of the challenges and opportunities in digital
leadership.

The emergence of new research domains, including Al-augmented leadership, sustainable digital leadership, and
metaverse leadership, suggests a transformative period ahead for digital leadership practice and theory. The increasing
emphasis on ethical considerations, sustainability, and cross-cultural dynamics indicates that future digital leaders will
need to navigate an increasingly complex landscape where technological advancement must be balanced with human
well-being and environmental responsibility. This study's findings have significant implications for both academic
research and organizational practice. For scholars, it provides a structured framework for understanding the field's
evolution and identifies promising areas for future investigation. For practitioners, it offers insights into the
developing competencies and considerations required for effective digital leadership in an increasingly digitalized
world. The identification of emerging trends, particularly in areas such as quantum-ready leadership and digital ethics,
provides valuable guidance for leadership development and organizational strategy.
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