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Abstract: The COVID-19 pandemic and digital disruption have transformed the world
and organizations on an unprecedented scale, presenting leaders with unique challenges
and creating an opportunity to study digital leadership. This area of research is expanding
significantly, though it remains in a developmental and maturing phase. To date, theoretical
studies are predominant, including systematic reviews, literature reviews, and bibliometric
studies. This study conducts a systematic literature review and science mapping of 74 doc-
uments published between 2000 and 2022 in the Web of Science database, using VOSviewer
software to analyze the field’s evolution. Findings reveal that research on digital leader-
ship has grown, with digital transformation, digitalization, COVID-19, information and
communication technologies, virtual teams, and creativity emerging as core themes in
this domain. This study concludes that the effective implementation of digital leadership
requires not only technological skills but also human-centered competencies; its application
has predominantly expanded in the education sector, with limited use in construction.

Keywords: e-leadership; digital leadership; leadership; virtual;, digital; systematic
literature review

1. Introduction

On 11 March 2020, the World Health Organization (WHO) declared COVID-19 a
pandemic (World Health Organization, 2020). Nearly three years later, on 4 May 2023,
the WHO announced that COVID-19 no longer constituted a public health emergency of
international concern (World Health Organization, 2023). Today, COVID-19 is regarded
as an established health issue rather than an international health emergency. Globally,
this coronavirus—SARS-CoV-2—has impacted the health, economic, political, and security
sectors in various ways. According to Mustajab et al. (2020), in the health domain, COVID-
19 was declared a pandemic; economically, production was disrupted, leading to financial
losses, layoffs, and declining sales; and in organizational settings, remote work, virtual
operations, and digital leadership were widely adopted.

The lockdown, as a health measure, highlighted a clear need for social distancing,
which changed the ways of living and working within organizations (Unsworth, 2020;
Contreras et al., 2020; Tigre et al., 2022). This shift led to the replacement of face-to-
face interactions with digital ones (Faraj et al., 2021; Karakose et al., 2022). Additional
phenomena arising from the COVID-19 pandemic include remote work, telecommuting,
virtual teams, and remote management (Kirchner et al., 2021). In summary, the global
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impacts of the COVID-19 pandemic presented new challenges for leaders, positioning it as
a pivotal context for studying digital leadership (Gonaim, 2021).

The decision to integrate information and communication technologies (ICTs) for
leadership purposes dates back to the late 1990s, coinciding with the rapid rise of the
Internet, email, videoconferencing, virtual teams, and collaborative software (Avolio et al.,
2014). This shift raised several questions for scholars and practitioners alike, particularly
regarding work organization, leadership implications, and how these technologies would
affect leadership practices and influence research into the concept.

In this context, leadership processes are increasingly mediated by technology, giving
rise to the concepts of digital leadership, e-leadership, and virtual leadership, all of which
revolve around the use of technology in leadership practices (Machado & Brandao, 2019;
Tintore et al., 2019; Sivulca et al., 2024; Sukmawati et al., 2024). Technological competence
is a key component of this form of leadership, as leaders must utilize digital tools to en-
hance aspects such as collaboration and productivity (Tuschner et al., 2023). “E-leadership”
specifically refers to elements associated with the Internet, electronic resources, and the
virtual environment (Mustajab et al., 2020; Cuhadar, 2022). Digital leadership is defined as
“a social influence process mediated by information technology that brings about a change
in attitudes, feelings, thinking, behavior, and/or performance in individuals, groups, and
organizations” (Avolio et al., 2000, p. 617). Another definition describes it as using and
combining electronic and traditional communication methods, requiring current ICT knowl-
edge, the ability to make informed ICT selections, and technical proficiency in the chosen
technologies (Van Wart et al., 2016). A more recent definition associates digital leadership
with the Internet of Things, communication between individuals and electronic devices,
digitalization, and digital transformation (Karakose et al., 2022). Virtual leadership refers
to the ability of leaders to guide their teams and organizations in a digital environment
through technology or digital tools (Bin Hasnor, 2024; Sandberg et al., 2022; Cordova-Buiza
etal., 2022).

E-leadership, digital leadership, and virtual leadership confirm that leadership occurs
in digital or virtual spaces and in ICT-mediated contexts. These three types of leadership
involve the ability to guide, support, and manage teams and organizations through the use
of technology. While all three are grounded in ICT and technological tools, they differ in
their specific focus: e-leadership emphasizes leadership mediated by digital tools, digital
leadership adopts a broader perspective by conceptualizing leadership as a process of
influence facilitated by ICT, and virtual leadership refers to leaders’ ability to direct and
manage teams and organizations through technological tools.

Regarding the current state of the field, the most impactful research from the past three
years, as measured by citation counts (100 or more), highlights the work of (Chamakiotis
et al., 2021; Gentilin & Madrigal-Garcia, 2021; Khaw et al., 2022; Hoddinghaus et al., 2023;
Karakose et al., 2022; Tigre et al., 2022), according to Web of Science. These studies focus
on the analysis and evolution of the concept of digital leadership in virtual spaces, the
management of virtual teams by recognizing digital leadership competencies, and the
relationship between digital leadership and concepts such as sustainability. Most of these
studies are analytical, specifically bibliometric or literature review studies, with a smaller
number being empirical research.

Chamakiotis et al. (2021) conducted a study examining the existing literature on virtual
enterprises before COVID-19, covering two decades. Using this background, they explore
the potential characteristics of current and future virtual enterprises and the implications
for leadership and e-leadership in the new reality. Gentilin and Madrigal-Garcia (2021)
carried out research to identify factors associated with digital leadership. Based on this,
they propose an analytical and management framework for virtual teams. Their systematic
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literature review identifies communication, trust, and team cohesion as the most impactful
factors in digital leadership. The primary contribution of their research is a four-phase
framework for analyzing and managing virtual leadership.

Khaw et al. (2022) conducted a study to analyze essential leadership elements and
assess the impact of digital leadership on sustainable performance. Their research involved
a systematic literature review of articles published between 2001 and 2021 on Scopus,
identifying five main themes: leadership styles, leadership metrics, antecedents of effective
leadership, outcomes of effective leadership, and gaps in current research areas. Karakose
et al. (2022) examined the evolution of the field of digital leadership through bibliometric
analysis and science mapping techniques. The authors describe digital leadership as an
umbrella concept encompassing terms like e-leadership, virtual leadership, technological
leadership, and Leadership 4.0. Their findings indicate that digital leadership research is
expanding, diversifying, and growing in publication volume. Key themes for understand-
ing digital leadership include technology management, virtual teams, COVID-19, virtual
reality, and digital technologies, which have become central to research in this area.

Hoddinghaus et al. (2023) conducted a systematic review of 66 empirical studies
on digital leadership in virtual settings. They categorized the studies into two groups:
those focusing on the effects of leadership within a digitized context and those examining
whether leadership effects vary with levels of virtuality. Through this literature review, they
propose a research framework that includes a new conceptualization of leadership in virtual
work environments, recommendations for standardizing the concept, and suggestions for
study designs that could strengthen this field of knowledge. Concluding this review of the
current state of the field, Tigre et al. (2022) carried out a bibliometric and network analysis
based on 79 documents from 57 journals spanning 2000 to 2020 to identify new perspectives
on digital leadership. Their findings indicate that digital leadership remains a prominent
research interest, as it has not yet reached maturity. Additionally, the study identifies key
digital leadership skills critical in an ever-evolving world.

These studies share the common premise that digital disruption, the expansion of
flexible and remote work modalities, increasing workplace digitalization, the development
of ICT, and the COVID-19 pandemic have presented new challenges for digital leadership
within organizations and virtual teams. In this context, contemporary research reveals
that leadership practices have been influenced by the digitalization of workplaces and
the integration of technology into organizations. Although remote work is becoming
increasingly popular, studies have primarily explored different leadership styles, while
the use of technology in leadership practices remains underexamined in organizational
contexts. Addressing this gap, the present study aims to bridge it by analyzing 74 studies
on the use of technology for leadership purposes between 2000 and 2022. This article
presents a systematic literature review, complemented by bibliometric data and supported
by VOSviewer software (version 1.6.20). The primary objective is to analyze the body of
literature on digital leadership to identify research trends over the past two decades.

The document is structured as follows: The Materials and Methods Section outlines
the methodological aspects of the research, including the search equation, procedures, and
data analysis approach. In the Results Section, two key aspects are addressed: a descriptive
analysis of the publications and identification of the seven primary themes, visualized
on a heatmap. The Discussion highlights the ongoing relevance of digital leadership,
emphasizing that its application extends beyond digital skills to include human factors
such as communication, trust, motivation, and team spirit. In the Conclusions, the study
suggests that future research should adopt an empirical approach to test hypotheses related
to digital leadership.
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2. Materials and Methods

A systematic literature review was conducted following the PRISMA protocol and its
four phases: identification, selection, eligibility, and inclusion.

Identification: The Web of Science database was used to examine the field of digital
leadership. Researchers frequently employ Web of Science for bibliometric and systematic
reviews, as demonstrated in studies on this topic (Aydin et al., 2024; Wider et al., 2023;
Gunawan et al., 2023). The widespread adoption of Web of Science in systematic reviews is
attributed to several key factors. It is the world’s oldest, most widely used, and authoritative
publication database (Birkle et al., 2020), and it is a comprehensive database that provides
an extensive collection of scientific articles across various fields of knowledge and includes
a broad citation index, making it a reliable analytical tool for researchers (Li et al., 2017; Z.
Wang et al., 2019; Hugar et al., 2019; Ho, 2020). Additionally, it offers a variety of metrics,
such as the Journal Impact Factor (JIF), along with alternative indicators like the article
citation median and the review citation median (Daugherty et al., 2022).

The search was specifically conducted within the following editions: Social Sciences
Citation Index (SSCI), Emerging Sources Citation Index (ESCI), Science Citation Index
Expanded (SCI-EXPANDED), Conference Proceedings Citation Index—Social Science &
Humanities (CPCI-SSH), Conference Proceedings Citation Index—Science (CPCI-S), Book
Citation Index—Social Sciences & Humanities (BKCI-SSH), and Book Citation Index—
Science (BKCI-S). The search criteria were as follows: the search focused on titles and
author keywords containing the terms “e-leadership” OR “virtual leadership” OR “digital
leadership” OR “online leadership” OR “remote leadership” during the period from 2000
to 2022, in all languages, from all countries. From this process, a total of 313 documents
related to the topic were obtained.

Selection: The results were limited to document types such as Book Review, Review Ar-
ticle, Early Access, Book Chapters, Proceeding Paper, and Article. Accordingly, documents
that did not constitute formal publications, such as editorial material and meeting abstracts,
were excluded. This process resulted in an electronic file containing 301 documents.

Eligibility and Inclusion: A review of each document and its abstract confirmed that
all selected publications met the criteria regarding the topic, study focus, and publication
type for analysis. This dataset was then used to generate descriptive statistical data in Excel
and was processed in .txt format for further analysis in VOSviewer software.

In VOSviewer, a co-occurrence analysis of keywords was conducted using the dataset
of 301 documents. Based on author keywords as the unit of analysis, a thesaurus of
14 words was created, yielding a list of 139 words, from which 30 were excluded as they
did not correspond to thematic topics, consisted of undefined symbols, or were linking
and supplementary words. This resulted in a refined set of 109 keywords, from which
a map of 52 interrelated thematic elements was generated. The layout was adjusted for
optimal visualization, with an attraction value of 7 and a repulsion value of —3, and a
density visualization map was chosen, as shown in Section 3.2.

Thematic Eligibility and Inclusion: Based on the most prominent topics according
to their occurrence and links, seven thematic sections were established. To examine each
in detail, 74 publications were selected based on their contribution to explaining the
phenomenon under analysis. These publications are identified in the reference list with
an asterisk (¥).

3. Results

The descriptive results of the study are presented below, beginning with the progres-
sion of published articles from 2000 to 2022, alongside the yearly citation count for these
articles. Additionally, the analysis highlights the years with the highest citation counts
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within this period, demonstrating that the number of publications per year does not neces-
sarily correlate with the annual citation frequency. A year can exhibit a high citation count
despite a relatively low number of publications.

3.1. Descriptive Data of the Publications

As previously mentioned, Figure 1 illustrates the evolution of publications from 2000
to 2022. In its early years, digital leadership received limited attention, with only two
articles published. The study titled “E-leadership: Implications for Theory, Research, and
Practice” by Avolio et al. (2000) was the first publication in this area, standing as the only
entry for that year. Similarly, in the following year, Kissler (2001) published an article titled
“E-leadership”. This initial period suggests little interest in the topic, which had not yet
been consolidated and showed minimal continuity in academic production. Even up to
2011, annual publications did not exceed four articles, highlighting the low priority given
to the topic in the research agenda at that time.
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Figure 1. Number of publications per year.

However, a notable shift occurred from 2012 onward, as the number of publications
progressively increased, albeit with subsequent fluctuations. This surge reflects a growing
interest in digital leadership, possibly in response to the accelerated adoption of technolo-
gies within organizations. The most significant growth occurred following the COVID-19
pandemic, with the number of publications rising to 38 in 2021 and 64 in 2022, representing
an exponential increase and the consolidation of the topic. This trend aligns with the global
necessity of adopting technology in leadership practices, positioning digital leadership as
a key element in digital transformation, innovation, communication, and organizational
relationships (Torres-Martin, 2019).

It is common in academic manuscripts that more recent publications accumulate fewer
citations compared to older ones. This is because newer manuscripts do not have sufficient
time to be accepted or widely adopted by the research community. Figure 2 provides a
chronological overview of annual citations received by articles published between 2000 and
2022, considering both recent and older publications. It is observed that, compared to the
2000s decade, academic publications in more recent years have received a greater number
of citations, which could be linked to the increased use of technology in organizations. The
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year 2000 stands out, as the only article published that year received 115 citations, signifi-
cantly surpassing the following two years, which recorded 9 and 0 citations, respectively.
However, the period with the highest citation impact corresponds to the years 2019 to 2022,
during which the total number of citations exceeded one thousand, reflecting a growing
interest in digital leadership in recent years. This does not significantly affect the results, as
this study does not focus on bibliometric data such as the number of citations or the most
influential authors. Instead, it centers on the study trends concerning the use of technology
in leadership practices.
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Figure 2. Number of citations per year.

Finally, the table below presents the 13 most-cited publications from 2000 to 2022.
The table includes three articles with a publication date of 2023; however, their official
publication date is 2022. This discrepancy arises from the “early access” filter provided by
the Web of Science database. Despite the limitations posed by varying publication dates,
early access articles are included to ensure broader research coverage, capture emerging
trends, provide a comprehensive understanding of the field, and enhance the overall
analysis of this study (W. Liu, 2020; Marx & Bornmann, 2014; Grandbois & Beheshti, 2014;
Camps, 2008).

The publication with the highest number of citations, 172, is “E-leadership: Re-
examining Transformations in Leadership Source and Transmission” by Avolio et al. (2014),
followed by “Digital Leadership: A Bibliometric Analysis” by Tigre et al. (2022), as shown
in Table 1. It is worth mentioning that the most-cited publications averaged around 130-140
citations, with the majority being theoretical studies that analyze the existing literature. This
can be attributed to the fact that digital leadership has become an increasingly prominent
topic in the past decade, with efforts to explore the existing literature, thus contributing
to the development of this field of study. Moreover, while 2014 had the article with the
highest citations, as shown in Figure 2, it was not the year with the most citations overall.
Instead, 2022 holds that distinction with a total of 4303 citations.
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Table 1. The 13 most-cited articles.

Order Title Year Authors Citations Abstract
The study aims to examine how the
various areas of theory, research,
E-leadership: and practice related to e-leadership
Re-examining Avolio, BJ; . he}ve ?Volved, as Well as it.s
1 transformations in 2014  Sosik, JJ; Kahai, 172 1mph§at10ns for how it functions,
leadership source and SS; Baker, B. anal}.lzmg.wl‘nat needs to be learr}ed
transmission. and. identifying potfentlal emerging
topics that could drive e-leadership
in the coming decade
(Avolio et al., 2014).
The study presents a bibliometric
analysis of networks that integrates
data from Scopus and Web of
. . Tigre, FB; Science, aiming to provide insights
2 g;gf;g;i?;iifzf .sg 2023 Curado, C; 150 into the evolution of the digital
y Henriques, PL. leadership field, based on a review
of 79 publications from 57 journals
between 2000 and 2020
(Tigre et al., 2022).
Do Paradoxical Virtual The study add'resses' issues related
Leadership and to thg relafclonshlp betwgen
Emotional Intelligence paradox1ca% V1rtu'a1 lee?dershlp and
have Relationships? In . em otllonal 1ntglhgence,
Particular from Ayelew, Z; investigating what is kr}own .and
3 Technology 2022 Ayanewl M, 147 unknown about paradoxical virtual
Dependence ’ leadership, and describing the
Geographicai relationship between it and
Dispersion, and Human err.lo’fiona.l intelligence in the
CapitallTensions existing literature (Ayalew &
’ Ayenew, 2022).
The positive inflionce The study highlights the
of digital leadership on capab1‘ht1es of .chg}tal leadership
managing Brunner, TJJ; and its positive influence on
4 technology-driven 2023 Schuster, T; 146 technology-driven change
change over a Lehmann, C. management through the
strengthened service utilization of service innovations
innovation capacity. (Brunner et al., 2023).
The study shows that, following
COVID-19, virtual teams have
emerged within organizations,
making leadership essential.
Virtual team Kashive. N Therefore, the study seeks to
5 performance: 2022 Khanna ’le_ 143 understand the factors that
E-leadership roles in Powale,, L ! contribute to better team

the era of COVID-19.

performance in virtual teams, from
the perspectives of contingency
theory and the behavioral
complexity theory of leadership
(Kashive et al., 2022).
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Table 1. Cont.

Order Title Year Authors Citations Abstract
The study presents a systematic
Leadership in virtual review of 66 empirical studies on
work settings: what we Hoeddinghaus, leadership in virtual work
6 know, what we do not 2023 M; Nohe, C; 142 environments, describing
know, and what we Hertel, G. conceptual interpretations and
need to do. methodological approaches
(Hoddinghaus et al., 2023).
The study proposes and refines a
Unravelling the statistically reliable paradigm to
Potential of Digital assess the impacts of digital
Servitization in servitization as a facilitator of an
Sustainability-Oriented Pham, HQ; Vu intelligent and sustainable service
7 Organizational 2022 I,’K T 142 innovation ecosystem, as well as
Performance-Does o the improvement of performance
Digital Leadership oriented towards sustainability,
Make It Different? demonstrating the role that
’ leadership plays in this process
(Pham & Vu, 2022).
The study demonstrates how the
outcomes of virtual teams are
Subgroup Formation in Ov'tRoodt. H: related to perceived diversity and
8 Diverse Virtual Teams: 2021 Kfu H: O,tto, 142 subgroup formation, also aiming to
The Moderating Role of g,K ! ! gain an initial understanding of the
Identity Leadership. ' role of the social identity approach
in leadership within virtual teams
(Roodt et al., 2021
Karakose, T; The study presents a review of the
Tgsgsfiilr?z?];?;if;d Kocabas, I; intellectual structure and evolution
9 Leadership: A 2002 Yirci, R; 141 of the digital leadership field
Bibliometric Mapping Papada}ds, S; through a.bib'li.ometric .analysis of
Avproach-Based Studv. Ozdemir, TY; scientific mapping
pp Y Demirkol, M. (Karakose et al., 2022).
The study presents a dual-path
Getting Ready for the model for the acceptance of age
Future, Is It Worth It? A Fasbender, U; and tec.hnolc.)g.y in the wor.kplace,
10 Dual Pathway Model of 2022 Gerpott, FH; 135 eXPl"“.“‘fSlff“alfleaier;hlp ol
Age and Technology Rinker, L. poter}tla uiter for the harmfu
Acceptance at Work relationships between age and
’ technology acceptance
(Fasbender et al., 2022).
The e-leadership The study demonstrates the effect
linking Doghri, SB; of interorganizational collaboration
11 inter-organizational 2021 Horchan,i S(/:‘ 133 on ambidextrous innovation in
collaboration and Mouelhi/M ! virtual companies, as well as the
ambidextrous T moderating role of e-leadership
innovation. (Doghri et al., 2021).
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Table 1. Cont.

Order Title Year Authors Citations Abstract
The study presents a systematic
A . . Jameson, J; . - .
systematic review review of empirical studies on
Rumyantseva, . R
and framework for N: Cai. M: digital leadership in higher
12 digital leadership 2022 NN 129 education from 1999 to 2022,
R Markowski, M; . )
research maturity in analyzing their value, focus, and
. . Essex, R; .
higher education. McNav. T the research methods involved
vt (Jameson et al., 2022).
The study presents a
comprehensive analysis of the
contribution of studies on
The Role of Leadership Cortellazzo, L; leadership and digitalization,
13 in a Digitalized World: 2019 Bruni, E; 129 identifying patterns of thought and
A Review. Zampieri, R. findings across various disciplines

of social sciences, management,
and psychology
(Cortellazzo et al., 2019).

It is important to note that the most-cited theoretical articles perform bibliometric

analyses, propose models, and conduct systematic reviews related to methodological

approaches, evolution, implications, patterns of thought, and their connection to other

research variables, such as emotional intelligence, while the most-cited empirical studies

focus on leadership capabilities, an understanding of factors, and the relationship with

other study variables, such as innovation, sustainability, and identity.

3.2. Highlighted Themes

Derived from the co-occurrence analysis of keywords, Figure 3 was generated with

52 terms, of which 13 words stand out. The most important term is highlighted in red within

the circle that encompasses the word, and its prominence diminishes in the overall image as

the color transitions from red to yellow, with orange serving as an intermediate color.

Figure 3. Network of most prominent keywords.
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From the terms, the seven most prominent themes were selected based on their
presence and representativeness, considering their occurrences, relationships, and weights.
These themes show consistency, as seen in Table 2, ordered according to the previously
mentioned criteria. Based on the number of relationships, the order exhibits slight variation,
with Theme 2, digital transformation, having fewer connections with other themes than
Themes 4 (COVID-19 pandemic) and 6 (virtual teams). However, based on the total strength
of the links, Theme 2 regains its importance in second place. Therefore, although these
seven themes show slight variations in their ranking, their relevance is confirmed, as they
represent central, nodal topics within the thematic network, consolidating their significance,
which will be further explored below.

Table 2. Relationships and weights of the most prominent topics.

Weight Weight Weight
Order Theme <Occurr§nces> <Lin§s> <Total LinkgStrength>
1 Leadership 10 20 23
2 Digital transformation 5 8 10
3 Digitalization 5 7 8
4 COVID-19 pandemic 3 9 9
5 ICT 3 8 9
6 Virtual teams 3 9 9
7 Creativity 2 5 5

3.2.1. Leadership

A recurring theme in most writings on leadership is the focus on digital or e-leadership.
In this typology, not only technological skills are highlighted, but also those related to digital
communication in virtual environments for team management (C. Liu et al., 2020; Darics,
2020). Similarly, Saputra and Hutajulu (2020) emphasize the importance of digital leadership
for increasing employee motivation and retention, aiming to maintain a balance between
personal and work life. Another strand of studies agrees that digital leadership has a positive
impact on productivity and organizational performance (Wolor et al., 2020; Gomaa et al., 2021),
promotes collaboration (Hafermalz & Riemer, 2020), contributes to the growth and global
competitiveness of SMEs (Aramburu et al., 2020), and maintains high performance levels in
organizations (Saputra & Hutajulu, 2020; Majchrakova & Kremenova, 2020). All these studies
argue that motivation, control, and autonomy within teams, digital organizational culture, and
innovation are fundamental pillars for leadership in a digital environment.

In times of crisis, such as the COVID-19 pandemic, or during digital transformation
processes, leadership faces significant challenges. In this third line of research, Sandberg et al.
(2022) and (Liebermann et al., 2021) note that leaders in the healthcare and public sectors
had to adapt to a virtual environment prompted by the pandemic. Similarly, the education
sector underwent transformation due to digitalization, incorporating distance learning and
practical exercises in virtual environments. In light of these changes, Robertson et al. (2022)
suggest that organizational resilience is linked to the maturity of both digital technologies and
leadership, as it enables organizations to better adapt to the digital shifts caused by challenges
such as the pandemic. Finally, a significant number of studies highlight the influence of
information technologies on leadership, particularly in the education sector. In this context,
digital leadership enhances the understanding of concepts derived from reflections generated
online (McCarron et al., 2021), improves teaching and training (Ellis et al., 2021; Sullivan et al.,
2021), and achieves effectiveness in online learning projects (Yilmaz et al., 2020).
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3.2.2. Digital Transformation

In studies on digital transformation, leadership emerges as a fundamental theme, high-
lighting the importance of leaders in managing technological change within organizations.
In this sense, leaders must combine technological and change management skills. Davison
et al. (2023) point out that leaders in organizations play a crucial role in digital transfor-
mation, requiring knowledge in technology; however, other authors recognize additional
skills, such as the ability to inspire trust (Zulu et al., 2023; Tuerk, 2023), motivation, and
employee well-being (Weber et al., 2022), for the successful transition to digital.

Nevertheless, the application of technologies within organizations requires overcom-
ing ethical and practical challenges. Abbu et al. (2022) emphasize that leaders who rely on
artificial intelligence (AI) to seek solutions must use it in a fair and transparent manner. Dig-
italization can be considered a source of resistance to change within companies; however,
leaders can address this issue by promoting job security and satisfaction (Oktaysoy et al.,
2022). Other authors highlight organizational culture as a factor that can either facilitate
or hinder digital transformation, depending on how leaders manage resistance to change
(Busco et al., 2023; Espina-Romero et al., 2023).

Digital transformation has impacted the organizational structures of companies and
affected various sectors. Regarding tourism, (Zentner et al., 2022) researched how digital-
ization has transformed business models in maritime tourism, highlighting that leaders’
technological skills play an important role in the transformation. In healthcare, Kroplin
et al. (2022) emphasize the positive advancements of digital technology in surgeries, noting
that robots and virtual simulators are tools that assist in patient care and the collection
of medical information. In accounting, digital technologies like cloud computing have
improved processes and decision making (Hung et al., 2023). In more traditional sectors like
construction, digital transformation is still in its early stages due to leadership challenges
and organizational barriers (Zulu et al., 2023).

3.2.3. Digitalization

Digitalization is giving rise to digital leadership, both in personal life contexts and
in computer-based work positions, thereby improving decision making in complex and
dynamic environments (Claassen et al., 2021). Moreover, due to the increased use of
information and communication technologies, there are now greater opportunities to
acquire knowledge across various areas of life, such as the economic, political, cultural, and
academic spheres, where leadership skills are considered essential within any organization,
also contributing to the introduction of innovation (Figus, 2021).

In addition to the above, De Waal et al. (2016) emphasize that due to the changes
occurring in society, digital skills are essential for guiding leadership, showing the path to
follow in order to remain competitive in the market. Therefore, a leader must understand
the digital world and the power they hold over the involved parties, ensuring a successful
digital transformation within the organizational context. Similarly, Erhan et al. (2022) state
that leaders must stay informed about digital advancements and possess skills that go
beyond the basic, as greater competitiveness, innovation, and digitalization are required to
adapt to the changing and dynamic environment.

It is worth mentioning that the academic field was one of the contexts where digital-
ization led to a decrease in the quality of education due to the COVID-19 pandemic. In
this context, leadership in digital technology began to be employed as a strategy aimed at
achieving short, medium, and long-term goals (Sujaya, 2022). With the pandemic, school
leaders had to suddenly shift the entire educational dynamic, transitioning from a tradi-
tional classroom setting to a virtual school, which was considered a radical digitalization
(Willermark & Islind, 2022).
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However, digitalization has managed to identify opportunities in the digital age by cre-
ating knowledge networks across different contexts, thereby contributing to performance,
innovation, and better organizational development (Baesu & Bejinaru, 2020). In this regard,
Peir6¢ and Martinez-Tur (2022) emphasize that, due to digitalization, basic, professional,
and leadership digital competencies must be created to enable adaptation and greater
competitiveness in new ways of working. As various spheres of life modernize, they are
becoming increasingly efficient at addressing digital transformation, also contributing to
socioeconomic development (Markaryan et al., 2021). An undeniable fact is that digitaliza-
tion has completely changed the nature of work in any context, making it imperative for
leadership to have a positive impact on organizational analysis.

3.2.4. COVID-19 Pandemic

In the context of the COVID-19 pandemic, digital leadership has been addressed, as
it brought significant challenges, especially for leaders, and the education sector was no
exception. Adaptation, challenges, and vision were key elements for continued survival
(Oliveira-Pereira et al., 2023). In this regard, AlAjmi (2022) mentions that educational leaders
began to emphasize the use of digital tools and platforms in schools, which had a positive
impact on their management. Digital leadership skills contributed to an increase in the use
of technology as well as the improvement in management and individual skills, leading the
education sector towards a culture of digital learning in this context (Karakose et al., 2021).

According to Kotula et al. (2021), during the pandemic, leaders managed the crisis
through universal communication strategies in digital transformation, which allowed them
to adapt to the rapidly changing, dynamic, and uncertain environment. As a result, virtual
leadership became a response to the COVID-19 pandemic crisis, as the lockdown forced
organizations to adapt to the digital world. Supervision, conflict resolution, trust, and other
organizational aspects became increasingly challenging (Bizilj et al., 2021).

Undoubtedly, the pandemic challenged the way we work; however, virtual leadership
has managed to address complexities by bringing efficiency and effectiveness to activities.
It contributes to problem solving, team formation, and spaces for knowledge exchange,
while also enhancing communication and trust (Krehl & Biittgen, 2022). This approach
fosters a vision of continuous learning that, despite uncertainty, always seeks effectiveness,
even with all the implications and challenges posed by the COVID-19 pandemic (Indra
et al., 2022). All of this also depends on the personality traits of virtual leaders, which
influence the way work is conducted (Vahdati et al., 2023).

It is important to note that the pandemic also brought complications to the psychologi-
cal well-being of workers, where digital leadership has been a factor with positive effects
on it. While it cannot guarantee better psychological well-being, it certainly contributes to
improving it, which underscores the importance of its effectiveness (Dewi & Sjabadhyni,
2021). Additionally, Appelgren (2022) points out that it is essential to learn to appreciate
the effectiveness of leadership, especially in difficult situations such as remote work. Inspi-
rational leaders who build trust and motivate creativity are crucial, as they help strengthen
adaptive performance, with workers becoming more engaged and motivated in the digital
world (Tan & Antonio, 2022).

Therefore, Meadows and De Braine (2022) establish that leaders must be trained,
enhancing their strengths and identities to face any crisis. A prime example of this is the
COVID-19 pandemic, which forced leaders to ensure better performance and adaptation
despite existing challenges. The need for leadership in any context is crucial, especially
during the pandemic and in a digital environment, where certain behavioral patterns are
required for effective leadership (Bulus et al., 2022). These leaders guide employees toward
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achieving organizational goals, as well as improved job satisfaction and performance,
greater trust, and more meaningful benefits (Al Dilby & Farmanesh, 2023).

3.2.5. Adoption of ICT in Organizations

The adoption of information and communication technologies (ICTs) has been widely
discussed in the context of organizational leadership. Van Wart et al. (2017) highlight that
leaders not only need to be trained in ICT but also need to promote its effective integration
within organizations, emphasizing the relevance of technology for organizational success.
Similarly, C. Liu et al. (2018) present a leadership model oriented toward technological
adoption (ECAM), underscoring that traits such as proactivity and responsibility are key to
achieving successful ICT implementation. In the same way, Tahir et al. (2021) examine how
digital platforms have optimized management and communication within educational
institutions, contributing to more strategic and efficient planning. To assess these advances,
Mishra et al. (2016) propose the RAT (Replace, Amplify, Transform) model, which evaluates
how ICT has transformed leadership in the educational sector, emphasizing improvements
in teacher training and organizational practices.

The accelerated use of ICT, which has even contributed to changing certain leadership
practices, was driven by the COVID-19 pandemic. X. Wang et al. (2023) emphasize how
leaders have used digital tools, such as forums and instant messaging, to maintain trust and
manage teams remotely, highlighting the importance of these mediums for project coordination.
Similarly, Reyes Ch et al. (2020) explore the use of applications like WhatsApp in the military
for order control and monitoring. However, Chang et al. (2022) analyze how educational
leaders have had to quickly adapt digital processes and curricula to ensure the continuity
of learning during the health crisis. Torre and Sarti (2020) highlight how mobile and social
technologies have transformed labor relations and digital leadership, with leadership capability
being key to addressing the challenges posed by the pandemic, suggesting a typology of
e-leadership that varies according to the technological maturity level of organizations.

However, despite the previous points, there are challenges and limitations associated
with e-leadership. Van Wart et al. (2017) and C. Liu et al. (2018) note that the adoption of
ICT is not uniform, as leaders’ skills and attitudes toward technology vary significantly.
Moreover, in traditional or hierarchical organizations, such as the military, digital leadership
may face resistance, making its effective implementation difficult (Reyes Ch et al., 2020).
Torre and Sarti (2020) reinforce this view, emphasizing that while e-leadership has gained
visibility, obstacles remain, particularly regarding the development of soft skills required to
lead in digital environments.

3.2.6. Virtual Teams and Leader Competencies

Samartinho et al. (2014) and Ziek and Smulowitz (2014) emphasize the relevance
of communication, trust, and coordination for the effectiveness of virtual teams. In this
context, Politis (2014) highlights that e-leadership, through practices like feedback and
management by objectives, strengthens trust and commitment within teams: however, this
can be affected by the technology itself and geographical dispersion (Gheni et al., 2015;
Nordback & Espinosa, 2019). Additionally, diversity tends to create subgroups due to these
differences (Roodt et al., 2021).

In relation to the above, the studies by Contreras et al. (2020) and Chamakiotis et al.
(2021) emphasize that building trust and cohesion has become critical, as organizations
have abruptly shifted to remote work. Leaders who reconfigured their practices to adapt to
this environment have succeeded in promoting more collaborative relationships through
communication technologies. Mitchell (2012) confirms that technological interventions can
improve coordination and management. Similarly, Korzynski (2013) expflores how social
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networks enable leaders to better manage online relationships, increasing participation in
virtual environments. However, electronic communication tools such as videoconferencing
are not always synonymous with better team outcomes. This implies that success depends
on both technological tools and the leadership style and interaction practices implemented
(Hambley et al., 2007).

Health-oriented leadership has become increasingly relevant in virtual environments
due to the rise of workplace stress (Efimov et al., 2020). These leaders promote well-being
through boundary management and encouraging physical activity, which enhances the
overall health of dispersed teams. (Kordsmeyer et al., 2020) complement this view by
emphasizing the importance of health-oriented leadership skills, which involve not only
effective team management but also taking care of one’s own well-being and that of the
team in virtual settings. Emotional intelligence, combined with digital competencies,
is crucial for leaders to maintain the well-being and cohesion of their teams in virtual
environments (Chaudhary et al., 2022).

3.2.7. Creativity

According to Zhu et al. (2022), organizations have undergone various transformations,
and they require digital leaders to help them continue thriving. They emphasize leadership
as a crucial element that predicts employee creativity, which is fundamental to organi-
zational success. This leadership incorporates technological processes and innovation to
adapt to the environment.

Additionally, Naotunna and Zhou (2017) note that leadership is considered crucial and
determining, as it enables understanding and boosting creativity in virtual environments,
where these factors are becoming increasingly important. At the same time, it fosters
self-efficacy in employees. In virtual contexts, leaders can act as motivators in generating
new ideas that help the organization survive while also boosting creative performance that
supports group decision making (Fan et al., 2014).

4. Discussion

This systematic review has demonstrated that digital leadership, or e-leadership, is
a highly relevant topic, particularly in the past three years. This is evidenced by the fact
that 12 of the 13 most-cited documents on the subject were published after 2020, reflecting
the publication trends observed between 2000 and 2022. The most-cited manuscripts are
directly related to the study of technology and digitalization in leadership practices within
organizations, highlighting the importance of technology for leaders in enhancing virtual
teams, improving communication among team members, and delegating tasks effectively.

Atthe end of the analysis, it was found that leadership remains the most developed and
significant topic in structuring the field of study, as it exhibits the highest consistency and
density (see Figure 3 and Table 2). Analyzing the network of the most prominent keywords
revealed that research in this area focuses primarily on leadership, digital transformation,
digitalization, the COVID-19 pandemic, information and communication technologies,
virtual teams, and creativity (as shown in Figure 3 and Table 2). These results partially align
with the study by Karakose et al. (2022), who highlight virtual teams, COVID-19, virtual
reality, and digital technologies as key areas of interest in research in this field. Other studies
emphasize the characteristics of successful digital leadership, the relationship between
e-leaders and organizational members, and the challenges faced by digital leadership
(Terkamo-Moisio et al., 2022).

Regarding the topic of leadership, the most-cited studies are those by Avolio et al.
(2014), Tigre et al. (2022), and Ayalew and Ayenew (2022). These works examine both the
theoretical and empirical dimensions of e-leadership, exploring how technology affects
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leadership dynamics, digital leadership capabilities, and their relationship with variables
such as emotional intelligence. The second most significant topic is digital transformation,
with the most-cited studies being those by Brunner et al. (2023), Karippur and Balara-
machandran (2022), and Espina-Romero et al. (2023). These studies focus on digital
leadership capabilities and their influence on organizational change, the most suitable
leadership practices for digital enterprises, and leadership in a technological environment.
The third key theme is digitalization, with the most-cited authors being Erhan et al. (2022),
Peir6 and Martinez-Tur (2022), and Willermark and Islind (2022). Their research examines
workplace digitalization, digital competencies, and virtual leadership.

The fourth topic is the COVID-19 pandemic, with the most-cited studies being those by
Vahdati et al. (2023), Al Dilby and Farmanesh (2023), and Kotula et al. (2021). These works
analyze the components of virtual leadership, its effects on job satisfaction, and leadership
practices adopted during the pandemic. The fifth most relevant theme is information and
communication technologies (ICTs), with the most-cited studies being those by Kashive
et al. (2022), Wakefield et al. (2008), and Van Wart et al. (2017). These studies focus on
virtual teams, conflicts, and the adoption of ICTs in leadership. The sixth most significant
theme is virtual teams, with the most notable studies being those by Roodt et al. (2021),
Cortellazzo et al. (2019), and Liao (2017). These works focus on the role and relationships
of leaders within virtual teams, as well as digital culture.

The final key theme is creativity, with the most-cited studies being those by Zhu
et al. (2022), Fan et al. (2014), and Naotunna and Zhou (2017). These works examine the
relationship between digital leadership and creativity, the leader’s motivational language
and its impact on virtual teams, and leadership styles in relation to creativity.

Other topics addressing the use of technology in leadership practices include digital
innovation, universities, municipal administration, social networks, technology adoption,
and Leadership 4.0 (see Figure 3).

This work demonstrates that e-leadership is not only linked to the use of digital
technologies but also to the leader’s capabilities or skills regarding the commitment to
using technology. In other words, leaders must take care of the human aspect to successfully
implement digitalization (Weber et al., 2022). In this regard, aspects such as motivation,
trust, communication, and teamwork are key elements for successful implementation
(Terkamo-Moisio et al., 2022).

Although various research streams explore different leadership styles within orga-
nizations, a gap remains in the literature regarding the use of technology for leadership
purposes and its benefits for organizations. The seven main themes identified in this study
contribute to advancing knowledge on how to approach digital leadership within organiza-
tions. The topic has been extensively studied in sectors such as healthcare, education, and
tourism, with less focus on the construction industry. This allows for the proposal of future
research directions focused on empirical studies testing hypotheses on digital leadership
in relation to digital transformation, digitalization, the COVID-19 pandemic, ICTs, virtual
teams, and creativity within organizations.

In an increasingly digitalized world, leaders must develop electronic competencies
to manage collaborative relationships (Cortellazzo et al., 2019), highlighting the need to
prepare future leaders in authentic academic environments, anticipating their integration
into virtual teams (Loucks & Ozogul, 2020). This underscores the importance of using
e-leadership in managing remote organizations and as a crucial factor for organizational
survival in the new reality. Although there is no widely accepted definition of digital
leadership among the research community, the analysis has demonstrated that e-leadership
is an umbrella concept (Karakose et al., 2022) that involves terms related to technology
and the digital realm. Furthermore, it is an individual capability (Van Wart et al., 2016)
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that necessitates the use of virtual communication through six competencies that leaders
must master: electronic communication, building social relationships, creating virtual
teams, managing digital change, technological competencies, and electronic trust. To
develop successful digital leadership, factors such as leadership style, leader traits and
characteristics (Orte & Dino, 2019), trust, communication, team spirit (Terkamo-Moisio et al.,
2022), and employee commitment to the use of technology are essential (Ahuja et al., 2023).

Additionally, the analysis has shown that in organizations, digital leadership must be
capable of consolidating and directing virtual teams, standing out for having advantages
not only for the productivity of companies but also for the environment and individuals
working remotely (Contreras et al., 2020). Its use in companies is expanding to reduce costs
and improve flexibility in structures (Ahuja et al., 2023). Understood this way, e-leadership
becomes an important factor for the development of organizations. The field of digital
leadership research is still evolving, though the global impact of the pandemic made it a
critical factor for the survival of organizations. Currently, its study focuses on areas that
specify the use of digital technologies and their relationship with individuals, workplaces,
virtual teams, organizations, and the environment.

5. Conclusions

This study examines the evolution of digital leadership research in organizations from
2000 to 2022, based on publications indexed in the Web of Science database. It analyzes
the most prominent topics, highlighting the 13 most-cited articles, as well as the annual
numbers of publications and citations, with 2022 emerging as the most significant year,
recording 64 publications and 4303 citations. The most-cited articles were published starting
in 2019, except a study by Avolio, Sosik, Kahai, and Baker, published in 2014, which holds
the highest number of citations (172), followed by an article by Tigre et al., (2022), which
has 150 citations. The 13 most-cited documents include both theoretical and empirical
contributions. The theoretical studies focus on mapping the evolution of digital leadership
research through bibliometric analyses and systematic reviews, while the empirical studies
examine leadership capabilities or skills and their relationship with other variables, such as
innovation, creativity, and sustainability.

Based on the analysis, digital transformation, digitalization, the COVID-19 pandemic,
ICTs, virtual teams, and creativity in organizations have been the most extensively re-
searched topics related to e-leadership over the past two decades.

This systematic review has shown that digital leadership not only necessitates knowl-
edge and utilization of digital technologies but also underscores the importance of human
factors such as motivation, communication, and trust. Furthermore, the analysis reveals
that theoretical studies dominate the field, suggesting that future research should focus on
empirical studies that investigate the practical implications of technology use in leadership
processes, the transition from traditional to virtual leadership practices, and the evolving
nature of leadership in digital and technological contexts.
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