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Abstract

In the contemporary landscape of digital transformation (DT), the wave of artificial
intelligence (Al) is radically restructuring the managerial processes of organiza-
tions. As a result, the influence of top managers is emerging as a determining factor
in the effectiveness of business strategies related to Al innovation. Academics have
provided a large body of literature on this topic, drawing on upper echelons theory,
which states that top managers' leadership influences companies' strategic decisions
and performance. Leaders have revolutionized their roles and skills to exploit the
full potential of Al and integrate it into the business decision-making process ef-
fectively. However, given the fragmented nature of existing studies, a systematic
literature review is needed to consolidate and clarify how Al impacts top managers'
leadership. This paper presents findings involving bibliometric and content analysis
tools, examining 63 articles from 31 highly ranked academic journals. Three re-
search clusters emerge: (1) Al-driven skills of top managers' leadership; (2) factors
driving top managers' decision to adopt Al in organizations; and (3) the strategic
use of Al The article contributes to upper echelons theory, providing a holistic
perspective on top managers' leadership in the Al era and a guidance framework for
successfully integrating Al in businesses. Finally, the study offers scholars avenues
for future research and provides practical insights for top managers seeking to har-
ness Al technologies to enhance their strategic leadership in organizations.
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1 Introduction

Digital transformation (DT), led by the rise of digital technologies, has embodied
a revolutionary change affecting all sectors and companies (Bresciani et al. 2021;
Ferreira et al. 2019; Leso et al. 2023). According to several studies, DT refers to
the use of emerging digital technologies for enhancing business processes, such as
improving customer experience, optimizing operations, or creating new business
models (Fitzgerald et al. 2014; Kraus et al. 2021; Vlaci¢ et al. 2021). This concept
has emerged as a response to the rapid evolution of digital technologies and the
increasing demand for innovative solutions from consumers (Calderon-Monge and
Ribeiro-Soriano 2023; Kraus et al. 2023; Verhoef et al. 2021). DT has consequently
led to the introduction of a range of technological tools and processes, such as artifi-
cial intelligence (AI), machine learning, blockchain, and data analytics, which have
become indispensable for businesses that want to succeed in an increasingly competi-
tive and dynamic landscape (Chowdhury et al. 2023; Di Prima et al. 2024; Kraus et
al. 2021). Several studies highlight the importance of understanding how Al disrupts
organizational dynamics (Haenlein and Kaplan 2019; Kanbach et al. 2023; Naeem
et al. 2024; Santana and Diaz-Fernandez 2023). Al is the cornerstone of DT, offering
unprecedented capabilities to analyze vast amounts of data, discover insights, and
make data-driven decisions with accuracy and speed across industries (Astrom et al.
2022; Berente et al. 2021; Kaplan and Haenlein 2019; Mikalef and Gupta 2021). In
order to harness the potential of Al in strategic decisions within the organization, the
leadership of top managers plays a crucial role in its implementation and use (Heyden
et al. 2017; Ruokonen and Ritala 2023; Wrede et al. 2020). Indeed, according to a
recent Harvard Business Review study, interviews with 600 organizations engaged
in DT indicate a high level of confidence in how Al can be an excellent tool in sup-
porting top managers' leadership (Hougaard et al. 2024). Top managers are the com-
panies' key decision-makers, whose leadership plays a pivotal role in the DT process
(Georgakakis et al. 2022; Heyden et al. 2017; Li and Shao 2023). The relevance of
top managers was first highlighted by the theorists of upper echelons theory (UET),
according to which the leaders' background, characteristics, and choices significantly
influence strategy, decision-making, and organizational outcomes (Hambrick 2007,
Hambrick and Mason 1984). Prior studies have also established noteworthy correla-
tions between top executives and strategic corporate change (Hambrick et al. 1993;
Wiersema and Bantel 1992). Moreover, several scholars propose that top managers
influence organizations' innovation endeavors (Damanpour 1991; Smith and Tush-
man 2005; Wrede and Dauth 2020). Accordingly, firms' leaders play a critical role
in addressing DT, promoting a digital culture, allocating resources effectively, and
managing human resources (Avolio et al. 2000, 2014; Fernandez-Vidal et al. 2022;
Gupta et al. 2023). Some recent studies conducted systematic literature reviews
(SLRs) to examine the role of leadership in the context of DT (Lin 2024; McCarthy
et al. 2022; Régo et al. 2021). Lin (2024) focused on the competencies that digi-
tal leaders need for leading DT, unveiling how top managers adapt technologically
and provide leadership in digitalization. On the same line, McCarthy et al. (2022)
investigate digital leadership by implementing advanced technologies, emphasizing a
broader scope that includes managing digital infrastructure and supporting decision-
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making via information and communication technology. Furthermore, Régo et al.
(2021) explore how corporate strategies evolve in response to DT, emphasizing the
pivotal role of top managers. However, such systematic reviews leave an open gap.
While they address DT and the role of top managers, these studies only touch on Al
superficially, without making it a central focus. Thus, previous SLRs largely over-
looked the disruptive influence of Al on leadership at the top manager level and its
potential to drive a paradigm shift. When some studies emphasized the role of Al in
business, they analyzed the impact of Al on managers' skills, managerial decision-
making processes, and functions (Deepa et al. 2024; Kaushal et al. 2023). As a result,
the available studies are too general and broad, as they do not go into the specifics of
how Al affects the leadership of top managers.

Empirical research by Wrede et al. (2020) and Fernandez-Vidal et al. (2022) has
begun to explore the new challenges that top managers face in the Al era, highlight-
ing the importance of strategic foresight. Similarly, Jorzik et al. (2023) emphasize
the critical role of top management in driving innovation through Al technologies,
highlighting the influence of leadership on the evolution of business models. More-
over, Jorzik et al. (2024) also investigate the central role of top managers in creating
new Al-driven business models. These studies make relevant contributions, explor-
ing different topics and offering innovative ideas that enrich the existing literature. In
general, such a growing literature debate appears to be fragmented, lacking a clear
and cohesive vision of how Al radically transforms the leadership of top managers.
This leaves a gap in the overall understanding of the topic that can be filled through
an SLR.

Furthermore, UET, widely used in numerous studies to emphasize the strate-
gic influence of top managers on business outcomes, still needs to be adequately
expanded to fully consider the profound changes that Al can bring to leadership
practices (Fernandez-Vidal et al. 2022; Wrede et al. 2020). This gap is particularly
relevant since Al has the potential to revolutionize decision-making processes, opera-
tional strategies, and the skills needed by top managers (Jorzik et al. 2023). The
advent of Al could radically alter leadership dynamics, raising questions about how
leaders need to evolve and how Al could be integrated into decision-making pro-
cesses to reflect new dimensions of analysis and prediction (Lin 2024; Schmidt et al.
2023; Schuster et al. 2023). In response, this article aims to provide an overview of
the literature on how Al has impacted top managers' leadership.

An SLR is essential to map and analyze the topic thoroughly, identifying opportu-
nities for future studies. Following the suggestion of Secundo et al. (2020) and Tan-
don et al. (2021), the SLR is conducted to address three primary research questions:

RQ1. What is the research profile of the literature on the impact of artificial intel-
ligence on the leadership of top managers?

RQ2. Which research themes have been explored in the literature?

RQ3. What are the prospective research directions in this field?

In response to the research questions, this study seeks to present a new concep-
tualization, offering a comprehensive review to advance the field of study of UET.
The aim is to provide new insights into how Al has transformed the leadership of top
managers by employing bibliometrics and content analysis tools. We use bibliometric
analysis to address RQ1, which focuses on understanding the research profile of the
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literature. This method allows us to identify the most influential articles, authors,
countries, keywords, and journals, providing insights into the evolution of the field.
For RQ2 and RQ3, we apply content analysis to explore the specific themes related
to the impact of Al on top managers' leadership and identify future research direc-
tions. As a result, three research themes emerged grouping previous contributions
according to: (1) Al-driven skills of top managers' leadership; (2) factors driving top
managers' decision to adopt Al in organizations; and (3) the strategic use of Al

The study offers contributions in two main directions. Firstly, the study aims to
enhance the existing research on the influence of Al on leadership by presenting a
new framework that emphasizes the strategic role of top managers in Al adoption
(Schmidt et al. 2023; Schuster et al. 2023). It identifies the necessary leadership skills
while considering organizational, technological, and sociocultural factors that shape
the integration of Al. The framework highlights how these elements influence the
effectiveness of Al-driven leadership and its strategic use. It provides a comprehen-
sive view on how top managers can successfully navigate and lead Al initiatives. The
second contribution lies in enriching UET by integrating Al as a crucial variable in
top managers' leadership. Until now, UET has extensively explored the role of busi-
ness leaders in driving the DT process, but Al's specific impact on their ability to lead
and influence organizations has not been sufficiently examined (Fernandez-Vidal et
al. 2022; Wrede et al. 2020). This study proposes an extension of UET, highlight-
ing how Al can radically transform leadership and decision-making at the executive
level. This advancement enables a better understanding of how leaders can leverage
Al to navigate the complexities of DT, thereby enriching the theory itself.

This study offers crucial insights for top managers looking to harness the potential
of Al in their strategic and operational roles. By considering organizational and indi-
vidual dimensions, it provides a holistic view of the value of Al, guiding top manag-
ers toward a more integrated understanding of Al's role in organizations.

2 An upper echelons perspective on top managers' role: why is it
crucial in Al implementation?

The role of top managers is a crucial issue in organizational management literature
(Fernandez-Vidal et al. 2022; Georgakakis et al. 2022). Several management theo-
ries offer different perspectives on understanding top managers' decision-making
processes. These include UET, the resource-based view (RBV; Barney 1991; Grant
1991), and new institutional theory (NIT; AlNuaimi et al. 2022; Biggart and Hamil-
ton 1987; Dubey et al. 2018).

The theorists of UET first emphasized the importance of top managers. Such a
theoretical cornerstone, proposed by Hambrick and Mason (1984), posits that top
executives' characteristics, values, experiences, and cognitive biases significantly
influence organizational outcomes and performance. It emphasizes that top execu-
tives bring their unique perspectives and cognitive frames to the decision-making
process (Hambrick 2007; Hambrick and Mason 1984; Hambrick et al. 1993). Top
managers encompass all executive personnel crucially involved in a company's criti-
cal strategic decisions (Li and Shao 2023; Singh et al. 2023). Moreover, top managers
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are essential in defining an organization's vision, direction, and culture, significantly
influencing strategic decision-making, resource allocation, and the company's suc-
cess (Georgakakis et al. 2022; Samimi et al. 2022). Therefore, UET theorists suggest
that by recognizing the influence of top managers on organizational outcomes, strate-
gic management and organizational performance can be improved (Hambrick 2007;
Hambrick and Mason 1984; Heyden et al. 2017).

The RBV offers a complementary perspective, focusing on the organization's
internal resources and capabilities as sources of sustainable competitive advan-
tage (Barney 1991; Grant 1991). According to the RBV, top managers are crucial
in identifying, developing, and exploiting unique resources, such as technological
expertise and Al-related innovation capabilities (Flood et al. 1997). On the other
hand, NIT examines how external pressures, including regulatory, social, and cultural
factors, influence organizational behavior and decision-making (Greenwood et al.
2008; Meyer and Rowan 1977). From this perspective, adopting Al could be seen
as a response to regulatory and institutional expectations in an increasingly digitized
environment (Dubey et al. 2018).

Given the study's objectives and the extensive supporting literature (Dhir et al.
2023; Georgakakis et al. 2017; Kallias et al. 2023), the most suitable theoretical lens
is offered by UET. Although the RBV and NIT propose interesting complementary
perspectives, UET allows for a more in-depth analysis of how leaders can under-
stand and integrate advanced technologies such as Al. Therefore, according to previ-
ous studies (Fernandez-Vidal et al. 2022; Jorzik et al. 2023; Wrede et al. 2020), this
theory provides a framework for studying the influence of top managers' leadership
in strategic decisions and Al-related technological transformation.

Early research on UET focused on observable demographic variables such as age,
level of education, previous work experience, length of tenure, and the composition
of the management team (Hambrick 2007; Hambrick and Mason 1984; Hambrick et
al. 1993). The aim was to establish correlations between these variables and strategic
corporate outputs, such as innovation, strategic change, and financial performance
(Certo et al. 2006). In later years, research began to consider less visible but equally
relevant variables such as personality, values, perceptions, risk tolerance, and the
motivations of top managers (Buyl et al. 2011; Carpenter et al. 2004). This expan-
sion has led to a richer and more complex understanding of decision-making dynam-
ics, highlighting how it is not only observable characteristics that influence strategic
decisions but also leaders' deeper and less visible characteristics (Kallias et al. 2023;
Nielsen 2010). The focus has also shifted to the context in which top managers oper-
ate (Dubey et al. 2018; Manner 2010). Organizational culture, institutional pressures,
and power dynamics within the management team have become central to the UET
field (Chuang et al. 2009; Dubey et al. 2018). This evolution shifted the focus from
the individual characteristics of leaders to how these characteristics interact within
a group of leaders, emphasizing the importance of group dynamics (Kallias et al.
2023). Leaders must balance conformity with innovation, striving to align organiza-
tional needs with external expectations and technological opportunities (Georgakakis
et al. 2017). This tension between conformity and innovation is critical to top manag-
ers' decision-making processes (Dubey et al. 2018).

@ Springer



S. Bevilacqua et al.

The study variables have broadened further with the advent of digital technologies
and the increasing focus on diversity and inclusion (Fernandez-Vidal et al. 2022;
Jorzik et al. 2023; Kallias et al. 2023; Wrede et al. 2020). Moreover, the impact of
gender, ethnic, and functional diversity in management teams and how technologies
influence leaders' decision-making processes are topics of considerable relevance
(Firk et al. 2022).

Successive studies, presented in Table 1, have advanced UET, proposing that top
managers' leadership is crucial for companies to successfully achieve DT (Avolio
and Kahai 2003; Avolio et al. 2014; Fernandez-Vidal et al. 2022; Li and Shao 2023;
Wrede et al. 2020).

Further studies grounded in UET have delineated the necessary actions and skills
expected of top managers to address the DT process effectively. Wrede et al. (2020)

Table 1 Prior articles associating top managers with Digital Transformation. Source: Authors' elaboration

Authors

Title

Leadership mediated by digital technology definition

Avolio et
al. (2000, p.
617)

Fisk, (2002,
p.- 50)

Zhong, L.
(2017, p. 28)

Cortellazzo
etal. (2019)

Schiuma et
al. (2021)

Peng, (2021)

Li and Shao,
(2023)

E-leadership: Impli-
cations for theory,
research, and practice

The making of a digital
leader

Indicators of digital
leadership in the con-
text of K-12 education

The role of leadership
in a digitalized world:
A review

The transformative
leadership compass:
six competencies for
digital transformation
entrepreneurship
Digital leadership:
State governance

in the era of digital
technology

How do top manage-
ment team charac-
teristics affect digital
orientation? Exploring
the internal driv-

ing forces of firm
digitalization

"Stage of social change mediated by Advanced Information
Technology to produce a change in attitude, emotion, thought,
behavior and/or performance with individuals, groups and/or
organizations."

"Digital leaders have a clear and ambitious vision, as well as
well-defined strategies. They actively support and teach other
members of the organization to pursue goals. They see the
organization as a network rather than a hierarchy and try to be
at the center of this network. They see partnerships, joint ven-
tures, and outsourcing as ways to create connections that open
new possibilities and/or extend the organization's capacity."
"Digital leadership is about leading and inspiring digital
transformation, establishing and maintaining a digital learning
culture, facilitating and improving professional growth based
on technology, as well as providing and maintaining a digital
organization."

Leaders play an active role in fostering the growth of a digital
culture by establishing connections with a wide array of
stakeholders. Additionally, leaders must facilitate coopera-
tion within intricate settings, all the while bearing in mind the
crucial ethical dimensions involved

Competencies and skills that leaders must cultivate in the
contemporary digital age

In the era of digital technology, individuals or entities possess
the capacity to lead teams, entire organizations, or employees
toward embracing digital mindset, utilizing digital knowledge,
making digital decisions, implementing digital strategies, and
providing digital guidance to achieve their objectives

Top managers are the company's key decision-makers and
play a decisive role in the company's digital transformation
process
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identified three essential actions that top managers must undertake: understanding
digitization, establishing a structured framework for DT, and guiding change. Fur-
thermore, Fernandez-Vidal et al. (2022) identified, through a top-down approach
involving interviews with top managers, four critical capabilities required by manag-
ers to excel in the digitalization and integration of new technologies into current or
new businesses: driving business transformation; adeptly navigating fluid and flex-
ible organizational structures; managing complex talent dynamics; and prioritizing
continuous learning.

However, a closer examination of these reveals that although they have explored
how DT impacted top managers' leadership in business, they have not considered the
challenges and opportunities presented by the integration of Al (Cortellazzo et al.
2019; Doornenbal et al. 2022; Firk et al. 2022; Schiuma et al. 2021). This gap in the
literature is particularly striking given the increasing prominence of Al technologies
in organizational contexts (Arias-Pérez and Vélez-Jaramillo 2022; Kraus et al. 2023;
Koechling et al. 2023; Ulrich et al. 2024). Based on the definitions provided by previ-
ous papers, Al is defined as a computer with human-like capabilities, enabling it to
perform tasks that conventionally require human intelligence (Dwivedi et al. 2021;
Kaplan and Haenlein 2019; Kolbjernsrud et al. 2017; Lee et al. 2019; Makarius et
al. 2020; Mikalef and Gupta 2021). According to several studies, Al enables compa-
nies to reduce risk and gain a competitive advantage in today's data-driven economy,
as also underlined by major surveys focusing on enterprises (Agrawal et al. 2020;
Chowdhury et al. 2023; Secundo et al. 2024).

Given this background, an SLR is needed to consolidate and advance UET fur-
ther in the Al context. Although UET has been widely used to examine the role of
top managers in DT, there is a lack of in-depth understanding of how Al integration
influences top managers' leadership. Furthermore, to the best of the authors' knowl-
edge, no other systematic literature analysis has been conducted on this topic thus far.
Therefore, this study aims to address this gap by conducting an SLR to unfold a new
Al-driven approach for top managers' innovation strategy for successfully integrating
Al into business processes.

3 Methodology

As several scholars suggested (Bretas and Alon 2021; Kraus et al. 2022, 2024,
Secundo et al. 2020), SLR enables researchers to conduct rigorous and reliable analy-
ses of scientific sources. According to Hina et al. (2022) and Tandon et al. (2021), an
SLR provides a structured approach to systematically collecting, critically evaluat-
ing, and synthesizing existing research, thereby ensuring transparency and reproduc-
ibility. The SLR approach also serves as a strategic tool for exploring the current state
of'the literature within a specific research domain while also identifying existing gaps
to inspire future studies and advancements in knowledge (Kraus et al. 2022; Sauer
and Seuring 2023; Tranfield et al. 2003). This structured approach allows the SLR
process to minimize bias and produce replicable results, which is essential for the
robustness of the methodology (Enholm et al. 2022; Saratchandra and Shrestha 2022;
Thomas and Gupta 2022). More specifically, this research employs bibliometric and
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content analysis to investigate the research questions advanced in the introduction.
On the one hand, bibliometric analysis is a quantitative approach involving statistical
methods in analyzing large volumes of scientific data (Zupic and Cater 2015). This
method provides a mapping to examine the detailed structure, dynamics, and rela-
tionships of scientific fields of interest (Donthu et al. 2021; Zupic and Cater 2015).
Employing bibliometric analysis to address RQ1 allows an in-depth exploration of the
evolutionary nuances and the emerging areas in that field, including articles, authors,
countries, keywords, and journals. On the other hand, content analysis is instrumental
for RQ2 and RQ3 in systematizing literature trends by identifying developed arcas
(hot spots) and underdeveloped topics (blind spots) within the literature (Gaur and
Kumar 2018). It also enhances the comprehension of the reviewed articles, suggest-
ing future research directions (Neuendorf 2002).

In line with Bretas and Alon (2021) and Massaro et al. (2016), and as applied by
Secundo et al. (2020), the researchers adopted a structured approach consisting of
three methodological steps to explore the literature on Al's impacts on top managers'
leadership.

1. Defining RQs and designing a review protocol
2. Defining the research sample and developing the coding framework
3. Analyzing and discussing the results

3.1 Defining RQs and designing a review protocol

Formulating research questions, as Enholm et al. (2022) and Massaro et al. (2016)
suggested, is the initial step in conducting an SLR. As mentioned in the introduction,
this study identified three research questions.

After outlining the research questions, the research protocol is defined. This step
is crucial to ensure that future evaluations are precise, reproducible, and verifiable
(Enholm et al. 2022). The investigation follows the guidelines outlined by various
previous studies, detailing the critical steps taken to conduct the review (Kraus et al.
2024; Sauer and Seuring 2023). Figure 1 summarizes the researchers' search phases,
indicating no results meeting the criteria for a meta-analysis. The scientific database
used to extract articles was Scopus instead of Web of Science (WoS) due to the lim-
ited coverage provided by WoS. According to Okolis's (2015) observations, Scopus
was used to measure source quality as it offers a broad spectrum of indexed journals
that exceeds the coverage provided by Web of Science. For the data analysis and
visualization, the Bibliometrix package in R (Aria and Cuccurullo 2017) and VOS-
viewer version 1.6.19 were used (Van Eck and Waltman 2010).

3.2 Defining the research sample and developing the coding framework
The third phase of an SLR regards searching and selecting articles to include in the
research. The search string used to identify articles suitable for inclusion in this study

was first identified by querying a set of relevant keywords. The material search in
the Scopus database phase was conducted in January 2024 using keywords related to
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\

¢ Step 1: Defining the research questions
o (RQ1) What is the research profile of the literature on the impact of artificial
intelligence on the leadership of top managers? (RQ2) Which research themes have
been explored in the literature? (RQ3) What are the prospective research directions
in this field?

-

)
K Step 2: Retrieving a sample of potentially relevant literature \
o Defining sources and database: Journals; Scopus
o Defining search terms and crafting the search string: "top manager*" OR "senior
executive*" OR "leader*" OR "digital leader*" OR "virtual leader*" in combination
with "artificial intelligence" OR "digital transformation" OR "ai" OR "machine
learning" OR "deep learning”.
K o Total documents returned from this step: 6386 documents.

/
ﬁ Step 3: Specifying inclusion and exclusion criteria \
o Timespan: not set: Not set (1990-2015)
Language: English
Documents type: Peer-reviewed articles
Source type: Journal (ABS ranking — 2, 3, 3*, 4, and 4%)
Subject areas: Business, Management and Accounting; Social Sciences; Economics,
Econometrics and Finance; Decision Sciences
Total documents returned from this step: 1049 documents /
\

O O O O

o

\_

¢ Step 4: Selecting the pertinent literature
o Including and excluding literature for detailed analysis
o Total resulting papers after reading all titles and abstracts: 350 documents.
o Total resulting documents after reading full articles: 63 documents.

\
* Step 5: Synthesizing the literature

o Selecting data extraction tools: Biblioshiny from R-package, Vos-Viewer
o Deciding on the analyses to be performed: Main bibliometric variables, bibliographic
coupling, and content analysis Y

Fig. 1 The steps of the SLR process. Source: Authors' elaboration

the Boolean operator. Below is the string used for the search, which identified 6,386
papers.

"Top manager*" OR "Senior executive*" OR "Leader*" OR "Digital
leader*" OR "Virtual leader*" AND "Artificial intelligence" OR "Digital trans-
formation" OR "Ai" OR "Machine learning" OR "Deep learning"

The asterisk following the keywords has been implemented to ensure the inclusion
of all relevant documents in the search process (Secundo et al. 2020). The search
field was restricted to only peer-reviewed journal articles (ABS ranking— 2, 3, 3*, 4,
and 4*) in English to ensure more reliable and relevant results (Massaro et al. 2016;
Secinaro et al. 2022). Other types of sources, such as books, book chapters, and
conference papers, are excluded from consideration as they are not usually subjected
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to the same rigorous review process as conceptual, empirical, and review articles
published in journals (Bretas and Alon 2021; Keupp et al. 2012). Furthermore, only
articles published between 2016 and 2023 were selected, as this time frame provided
a more robust data set, given the negligible number of publications before 2016 and
the continuous nature of 2024. This period marks the beginning of a growing aca-
demic interest in the influence of Al on strategic decisions and top managers' leader-
ship, opening new research perspectives on integrating these technologies into the
decision-making processes of top executives. Finally, as applied in previous stud-
ies, only articles from the research areas of business, management, and accounting;
social sciences; economics, econometrics, and finance; and decision sciences were
considered (Loureiro et al. 2020; Tigre et al. 2023). After applying these filters, 1,049
documents resulted from the research.

Then, a detailed and in-depth analysis of the selected articles was performed.
All articles irrelevant to the search or duplicates within the Scopus database were
removed. Subsequently, we reviewed the quality of the remaining articles by read-
ing their titles and abstracts. We excluded studies outside the business manage-
ment domain. Additionally, we dismissed any research focused on the mathematical
aspects of Al and its IT components, as technical descriptions of the technologies
were not relevant to the research questions (Schwaceke et al. 2024).

This review process identified 350 papers focused on Al and top managers' leader-
ship. After reading the full texts, we applied more stringent inclusion and exclusion
criteria to ensure that only the most relevant studies were retained. Specifically, we
excluded papers lacking substantial theoretical contributions to understanding Al's
impact on top managers' leadership. We also removed articles that did not provide
sufficient data or analysis relevant to the business context and those that were off
topic after reading the full article.

As a result of this evaluation process, the final sample was refined to 63 articles
from the Scopus database deemed most pertinent to the research objectives.

The fourth phase of the coding framework is designed to delineate the specific
components slated for analysis within the selected articles. In this study, the follow-
ing items have been identified for coding:

Publication timelines

Most relevant articles, authors, countries, keywords, and journals
Bibliographic coupling analysis

Relevant topics

3.3 Analyzing and discussing the results

The final research phase is the articles' analysis and discussion, where implications
and future research trends will be identified. Bibliometrix in the R package (Aria and
Cuccurullo 2017) and VOSviewer software version 1.6.19 (Van Eck and Waltman
2010) were used for data analysis and visualization. R software enabled bibliometric
citation analysis to detect the most relevant articles, authors, countries, keywords,
and journals (Aria and Cuccurullo 2017). VOSviewer allows researchers to cluster
and analyze the relationships among papers through bibliographic coupling analy-
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sis (Van Eck and Waltman 2010). Bibliographic coupling analysis is used to estab-
lish similarity between two documents written in the same field of research (Kessler
1963). For instance, papers A and B are bibliographically coupled if they have cited
document C (Zupic and Cater 2015). The frequency with which other authors cite
authors determines the intensity of the connection between them (Donthu et al.
2020). Finally, a content analysis was performed on each cluster paper to identify
emerging research areas, research gaps, and issues for future directions (Duriau et al.
2007; Gaur and Kumar 2018; Neuendorf 2002). To ensure the transparency and reli-
ability of the results, the authors conducted the content analysis independently and
subsequently discussed the themes and results. This approach reduces the potential
for biased interpretations and increases the robustness of the study.
The primary evidence coming from the SRL is presented in the next section.

4 Bibliometric analysis
4.1 Overview of sample articles

The final number of documents is 63, written by 216 authors and published by 31
sources. A structured methodology for data analysis led to the development of an
analytical framework (Table 2).

Figure 2 presents the general trend of publications between 2016 and 2023. On
the Y-axis is the number of articles produced, and on the X-axis is the years. Figure 2
shows an annual growth rate of 53.41%, indicating a growing field of research. As
shown in the figure below, there was a rapid growth in the number of publications
with the arrival of the COVID-19 pandemic in early 2020. This phenomenon encour-

Table 2 Main information Description Results
about th§ data. Source: Authors' Timespan 20162023
elaboration
Sources 31
Documents 63
Annual Growth Rate % 53.41%
Document Average Age 2.51
Average citations per doc 66.33
References 5542
Document contents
Keywords Plus (ID) 148
Author's Keywords (DE) 253
Authors
Authors 216
Authors of single-authored docs 1
Authors collaboration
Single-authored docs 1
Co-Authors per Doc 3.63
International co-authorships % 57.14

Document types
article 63
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Fig. 2 Annual scientific production (number of articles per year). Source: Authors' elaboration using
Biblioshiny package in R

Table 3 Ranking.of the 10 Rank Author and year TGC

mosF re!evant articles (sorted ' 1 Warner et al. (2019) 951

by citations). Source: Authors .

elaboration using Biblioshiny 2 Ferreira etal. (2019) 306

package in R 3 De Mauro et al. (2018) 207
4 Brock et al. (2019) 187
5 Schwarzmiiller et al. (2018) 187
6 Chatterjee et al. (2021) 175
7 Alnuaimi et al. (2022) 139
8 Larson & DeChurch, (2020) 125
9 Tekic et al. (2019) 113
10 Guinan et al. (2019) 99

aged researchers to look more closely at this topic to solve the adverse work dynam-
ics that did not allow for direct contact and face-to-face interaction (Enholm et al.
2022).

4.2 Most relevant bibliometric variables (articles, authors, countries, keywords,
and journals)

The bibliometric citation analysis revealed the most relevant articles, authors, jour-
nals, keywords, and countries.

Table 3 reports the ten most relevant articles about top managers' leadership and
Al. Warner et al. (2019), published in Long Range Planning, is the most influential
paper in terms of total global citations (TGCs). The article explores, through the
experience of top managers, how companies develop dynamic capabilities to address
the DT process successfully.
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Table 4 presents the most impactful authors in the field in terms of the number of
publications. The authors are also classified in terms of impact (h-index). The h-index
is an index proposed in 2005 by physicist Hirsch (2005) of the University of Califor-
nia, San Diego. The aim is to quantify an author's prolificacy and the impact of their
publications since it is based on the number of publications and citations received.
The indicator determines the number of published articles with at least N citations
each. Chatterjee and Chaudhuri are the authors with the highest number of publica-
tions. These authors are recognized as those who have contributed most substantially
to a deeper understanding of how digitalization has influenced organizational struc-
ture, particularly the role of top managers.

In Fig. 3, a three-field plot based on a Sankey diagram illustrates the interconnec-
tions between countries, keywords, and journals. Since the size of the boxes corre-
lates with the frequency of occurrences, Germany stands out with the highest number
of publications in this domain, and its scholars publish more on "digital transforma-
tion", "artificial intelligence", "digitalization", "leadership", and "digital leadership".
The "digital transformation" concept has been published mainly in the Journal of
Business Research. The keyword "artificial intelligence" is popular among United
Kingdom and Australian scholars, and the published articles are equally distributed
among the journals. One of the reasons could be that the interdisciplinary nature of Al
research may encourage scholars from diverse academic backgrounds to contribute
to the field, thereby increasing the likelihood of publication in various journals.

In summary, these bibliometric analyses highlight the growth of Al and leadership
studies and underline the importance of understanding which countries, journals, and

Table 4 The 10 most relevant authors (sorted by publications). Source: Authors' elaboration using Bib-
lioshiny package in R

Rank Author Current affiliations Publications h-index  Total
citations
1 Chatter- Indian Institute of Technology Kharagpur, 4 4 300
jee, S West Bengal, India
2 Chaudhuri, Léonard de Vinci Pole Universitaire, Paris 3 3 114
R La Défense, France
3 Bhattacha-  Aston Business School, Department of 2 2 171
rya, S Work and Organisation, Birmingham,
United Kingdom
4 Budhwar, P Aston Business School, Birmingham, 2 2 222
United Kingdom
5 Doornen- Vrije Universiteit Amsterdam, Netherlands 2 2 38
bal, BM
6 Kraus, S Faculty of Economics & Management, Uni- 4 2 22
versity of Bozen-Bolzano, Bolzano, Italy
7 Spisak, B.R Harvard University, Cambridge, United 2 2 38
States
8 Van Der Independent researcher 2 2 38
Laken, P.A
9 Vrontis, D School of Business, University of Nicosia, 2 2 44
Cyprus
10 Kanbach, = HHL Leipzig Graduate School of Manage- 2 1 7
D.K ment, Leipzig, Germany
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Fig. 3 A three-field plot illustrating the network among countries (left), keywords (middle), and jour-
nals (right). Source: Authors' elaboration using Biblioshiny package in R

authors are conducting research. This information can be crucial in identifying domi-
nant trends and critical contributions in the field, offering insights into where future
research will likely focus (Kraus et al. 2024; Sauer and Seuring 2023). For example,
the high publication rate in Germany and the relevance of specific journals suggest
that these regions are becoming leading knowledge hubs on the topic. Scholars and
practitioners wishing to deepen their expertise or contribute to this growing field
can use this information to align their work with high-impact and rapidly evolving
areas. Furthermore, understanding which authors are most prolific and frequently
cited helps inform collaborations and define how the field is developing its theoretical
and practical approaches to the influence of Al on top managers' leadership. These
findings highlight the need for focused research in unexplored areas and help define
future research agendas.

4.3 Bibliographic coupling analysis

Bibliographic coupling analysis, introduced by Kessler in 1963 (Kessler 1963),
refers to two documents that cite a common third work in their bibliographies. Bib-
liographic coupling focuses on the correlation between documents that share at least
one common bibliographic source, even if they are not directly cited by each other
(Zupic and Cater 2015). It assumes that the same bibliographic source in multiple
documents may indicate a significant relationship between them (Donthu et al. 2020,
2021). Such an investigation serves to illuminate the scholarly networks and collab-
orative dynamics within the field while also providing insights into the prominence
and impact of individual contributors (Alon et al. 2020). The proximity and thickness
of the lines connecting the authors indicate the frequency with which they appear
together, while the node size corresponds to the frequency with which they are cited
(Van Eck and Waltman 2010).
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This technique identified three search clusters representing predominant topics of
interest, which will be analyzed in the content analysis. Figure 4 illustrates the rela-
tionships between the authors in the selected articles.

The first cluster, in red, has been named "Al-driven skills of top managers' leader-
ship". The documents in this cluster focus on defining how the role of leaders has
evolved with the introduction of digital technologies (Fernandez-Vidal et al. 2022;
Porfirio et al. 2021; Wrede et al. 2020). Following an analysis of the articles belong-
ing to this cluster, three characteristics of top managers' leadership in an Al-driven
world have been identified: data-driven decision-making (Schuster et al. 2023;
Schwarzmiiller et al. 2018), agility (Porfirio et al. 2021; Wrede et al. 2020), and
emotional and social intelligence (Fernandez-Vidal et al. 2022; Vaidya et al. 2020).

The second cluster, designated in blue, examines the factors influencing top
managers' decisions regarding adopting Al within organizations. Organizational,
technological, and sociocultural factors act as critical determinants influencing top
managers' decisions regarding implementing Al in their organizations (Brock and
Von Wangenheim 2019; Larson and DeChurch 2020). Elements such as organiza-
tional culture, the availability of high-quality data, and social acceptance of Al must
be considered together, as each contributes differently to facilitating or hindering
Al adoption (Bhatia et al. 2022; Furr et al. 2022; Watson et al. 2021). These factors
represent the necessary conditions that top managers must assess and manage to inte-
grate Al into business processes successfully (Varma et al. 2023; Watson et al. 2021).

In the final cluster, denoted by green, the examination revolves around how top
managers can attain organizational advantage within the market and over competi-
tors through the implementation of Al (Chatterjee et al. 2022a; Ferreira et al. 2019).
Furthermore, it addresses the pivotal role of Al as a technological tool for enhancing
business performance, introducing new roles such as the Chief Digital Officer (CDO;
Firk et al. 2022; Kunisch et al. 2022).
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Fig. 4 Bibliographic Coupling. Source: Authors' elaboration using VosViewer
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5 Content analysis

The following content analysis examines and classifies the collected articles to iden-
tify the main themes and emerging trends in top managers' Al-driven leadership. An
in-depth text analysis aims to provide a comprehensive overview of the recurring
concepts and ideas found in the considered documents. As mentioned above, this
study outlines three distinct clusters: (1) Al-driven skills of top managers' leader-
ship; (2) factors driving top managers' decision to adopt Al in organizations; and (3)
the strategic use of Al. Based on previous studies (Alon et al. 2020; Bargoni et al.
2023; Secinaro et al. 2022), the clusters were labeled according to the content of the
articles, the similarity of topics, and the context, and each was delineated by specific
thematic categories and subcategories as outlined below.

5.1 Al-driven skills of top managers' leadership

The intricate nature of the DT process and the integration of Al requires top business
managers to formulate a well-defined strategy that furnishes them with a clear blue-
print to direct their endeavors (Brock and Von Wangenheim 2019; Schwarzmiiller
et al. 2018; Warner and Wéger 2019). Consequently, the role of leadership becomes
paramount in securing the success of organizations (Schmidt et al. 2023). Top man-
agers are responsible for steering and harmonizing the myriad organizational and
operational changes stemming from adopting novel digital technologies (Porfirio et
al. 2021). Al-driven leadership among top managers entails not merely the utilization
of digital techniques and tools but a comprehensive overhaul of skills (Fernandez-
Vidal et al. 2022). Therefore, top managers must comprehensively understand emerg-
ing technologies to enhance decision-making processes, strategy formulation, and
organizational performance (Wrede et al. 2020). There appears to be some academic
consensus on several key skills required of top managers in the era of Al (Fernandez-
Vidal et al. 2022; Schiuma et al. 2021; Schuster et al. 2023; Wrede et al. 2020): data-
driven decision-making, agility, and emotional and social intelligence. Based on UET
(Hambrick and Mason 1984), according to which the characteristics of top managers
affect organizational outcomes, this study highlights how the skills of top managers
profoundly shape their approach to Al integration. These individual attributes influ-
ence how they perceive and respond to the challenges and opportunities presented by
Al thus affecting the strategic direction of their organizations (Fernandez-Vidal et al.
2022; Wrede et al. 2020).

Several studies indicate that top managers must clearly understand the underlying
principles of Al to make decisions and effectively lead their organization (Schmidt
et al. 2023; Watson et al. 2021). Al can indeed support business leaders in the deci-
sion-making process by providing in-depth analysis and data-driven recommenda-
tions rapidly and efficiently (Schmidt et al. 2023; Schuster et al. 2023). This can
help mitigate risks and enhance the accuracy of strategic business decisions, enabling
companies to achieve better financial and operational outcomes (Parry et al. 2016).
According to Doornenbal et al. (2022), the ability to analyze data critically and accu-
rately, extract relevant insights, and translate them into strategic actions is crucial for
top managers' leadership. However, each manager's background, such as education,
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previous experience with technology, and openness to innovation, determines the
effectiveness of using Al as a strategic tool (Georgakakis et al. 2022). Therefore,
while Al provides the data, a top manager's unique cognitive framework turns these
data into actionable strategies.

According to several studies, the second crucial skill for a leader is agility, which
is the ability of a top manager to identify unexpected changes in the environment and
respond quickly and efficiently by using and reconfiguring internal resources (AINu-
aimi et al. 2022; Weber and Tarba 2014). More precisely, agility is attained when top
managers can transform their organization's adverse circumstances and ineffective
strategic choices into more pragmatic, efficient, and responsive outcomes (Warner
and Wéger 2019). This entails making quick and flexible decisions in response to new
information or changing market conditions (Porfirio et al. 2021). In line with UET,
the capacity for organizational agility is deeply rooted in top managers' personal traits
and experiences, such as their risk tolerance, adaptability, and previous exposure to
dynamic environments (Jorzik et al. 2023; Schuster et al. 2023). Numerous studies
suggest that agility is even more crucial in the Al era, as it provides top managers
with real-time insights that align with their intrinsic strategic inclinations, enabling
them to respond more effectively to external changes (Fernandez-Vidal et al. 2022;
Jorzik et al. 2023; Schmidt et al. 2023; Wrede et al. 2020). Hence, Al-driven leader-
ship is critical for continuously improving processes, adapting to business situations,
and reversing unfruitful strategic decisions (AlNuaimi et al. 2022). Top managers
must proactively anticipate market opportunities and adapt quickly to technological
changes (Wrede et al. 2020).

Finally, the third skill is emotional and social intelligence. Emotional intelligence
is the ability to identify, manage, and leverage one's and others' emotions, fully under-
standing how everyone's emotional sphere can influence thinking (Goleman 2004,
2021). Social intelligence has been defined as the ability to "manage other’s emotions
and build and maintain healthy relationships with others" (Goleman 2006, p. 14).
These capacities are even more crucial for today's top managers, as the introduc-
tion of Al revolutionizes how people work and interact (Fernandez-Vidal et al. 2022;
Vaidya et al. 2020). Studies also suggest that a top manager's emotional intelligence
is crucial for navigating social-emotional complexities, particularly for maintaining
team cohesion and guiding collective efforts toward organizational goals (Fernandez-
Vidal et al. 2022; Vaidya et al. 2020). While Al enhances the cognitive aspects of
leadership, a top manager's social intelligence ensures that these technologies are
integrated in a human-centred and ethically sound way (Cortellazzo et al. 2019).
Indeed, since Al often requires the work of multidisciplinary teams, leaders need to
develop and maintain positive relationships with their employees, providing support
and encouragement (Fernandez-Vidal et al. 2022). Although such digital technolo-
gies optimize the decision-making process, a top manager's success in a disruptive
environment requires technical skills and intense mental and emotional management
skills to formulate strategic decisions that exceed the capabilities of the available
technological means (Cortellazzo et al. 2019; Vaidya et al. 2020).
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5.2 Factors driving top managers' decision to adopt Al in organizations

In an era of ever-faster technological innovation, Al is emerging as a critical trans-
formative force for organizations in every sector (Enholm et al. 2022). Indeed, its
adoption is a complex strategic decision influenced by multiple interconnected orga-
nizational factors (Pereira et al. 2023; Varma et al. 2023). This analysis is based on
the interaction of UET with the RBV and NIT. The RBV emphasizes the role of
organizational resources and capabilities as sources of competitive advantage (Dubey
et al. 2018). The RBV suggests that unique and difficult-to-imitate resources, such
as advanced skills, corporate culture, and innovative technologies, can generate and
sustain competitive advantage in the long term (Barney 1991; Grant 1991). Al rep-
resents a strategic resource that, if harnessed effectively, can differentiate companies
in a competitive landscape by improving operational efficiency and innovating the
products and services offered (Enholm et al. 2022). NIT explains how organizations
engage with their environment to thrive and succeed in competition and challenges
(Greenwood and Hinings 1996; Greenwood et al. 2008). It investigates organizational
change related to adopting advanced technologies by analyzing external pressures
or factors in managerial practices and cultures (AlNuaimi et al. 2022; Greenwood
et al. 2008). However, managing Al requires technological resources, adaptation to
the external environment, and managerial skills, which are crucial for converting
resources into lasting competitive advantages (AlNuaimi et al. 2022; Enholm et al.
2022; Mikalef and Gupta 2021). Therefore, from the analysis of articles within this
cluster, three categorizations of factors driving Al adoption emerge: organizational,
technological, and sociocultural factors.

Organizational factors include digital culture, digital strategy, and human resource
and talent management. Organizational culture represents an organization's social
and behavioral fabric, encompassing its members' shared values, norms, beliefs, and
practices. As is often heard, "culture is what happens when the leader leaves the
room" (Westerman et al. 2019, p. 60). In the context of Al adoption, top managers
must foster a data-driven corporate culture, where data analysis and utilization are
integral parts of the decision-making process throughout the organization (Chow-
dhury et al. 2023). A digital culture that encourages values such as empowerment,
shared learning, and flexibility has proven more effective in tackling DT (Brock and
Von Wangenheim 2019). Studies also show that a risk-taking culture and openness to
innovation tend to embrace advanced technologies, like Al, more readily, encourag-
ing new solutions and experimenting with emerging technologies (Brock and Von
Wangenheim 2019; Enholm et al. 2022; Jorzik et al. 2023). Conversely, organizations
with a conservative culture resistant to change may encounter obstacles in adopting
Al (Alrasheedi et al. 2022).

According to UET, top managers are the primary source of defining and shap-
ing an organization's strategy. In times of transformation, particularly in the Al era,
leaders are expected to proactively drive change and innovation, as their strategic
orientation significantly influences the success of digital initiatives (Enholm et al.
2022; Wrede et al. 2020). According to several studies, the adoption of Al involves
substantial changes in organizational arrangements, necessitating the support and
vision of top managers to develop a flexible digital strategy (Chowdhury et al. 2023;
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Jorzik et al. 2023; Mikalef and Gupta 2021). The digital strategy should define busi-
ness objectives, opportunities, and challenges related to Al and outline the plans and
resources needed to successfully implement Al-related initiatives (AINuaimi et al.
2022; Porfirio et al. 2021; Tekic and Koroteev 2019).

Current research on Al in top managers' leadership has provided valuable insights
into how Al can affect human resources and talent management (Chatterjee et al.
2022a; Chowdhury et al. 2023; De Mauro et al. 2018; He et al. 2023). Some studies
highlight that one of the critical concerns for organizations revolves around having
a team equipped with the necessary skills to utilize and manage Al-based systems
effectively (Chowdhury et al. 2023; Guinan et al. 2019; Zoppelletto et al. 2023).
Additionally, creating a work environment that fosters collaboration and knowledge
sharing is essential for maximizing the value of Al (Keding and Meissner 2021).
Indeed, according to Larson and DeChurch (2020), leaders who effectively articulate
the capabilities of Al to their employees and demonstrate proficiency in interacting
with such technologies will foster team efficiency and encourage proactive adherence
to performance standards.

Technological factors are fundamental in determining Al adoption and success-
ful implementation within organizations. Central to this process is data availability
and quality, which serve as the foundational input for Al model training and perfor-
mance (Enholm et al. 2022; Mikalef and Gupta 2021). High-quality, diverse, and
voluminous datasets empower organizations to leverage Al to generate more accu-
rate, reliable, and predictive outcomes (Furr et al. 2022). From the RBV perspective,
data availability and quality constitute critical organizational resources that, when
effectively managed, bolster firms' dynamic capabilities and secure a competitive
advantage in the digital landscape (Dubey et al. 2018). Adopting Al also necessi-
tates continuous advancements in digital competencies and skill upgrading across
the workforce (Zoppelletto et al. 2023). According to several studies, the increasing
complexity of Al technologies demands that top managers and their teams develop
robust digital know-how and adaptive learning strategies to harness the full potential
of data-driven systems (Watson et al. 2021; Weber et al. 2022). Furthermore, the con-
tinuous enhancement of machine learning algorithms represents a key technological
enabler of Al adoption (Bhatia et al. 2022; Enholm et al. 2022). Recent developments
in these algorithms have significantly improved Al applications' precision, reliability,
and scalability, facilitating more sophisticated data-driven decision-making processes
(Lee et al. 2022; Spisak et al. 2019). As machine learning algorithms evolve, organi-
zations are increasingly equipped to extract actionable insights, optimize operations,
and drive innovation (Doornenbal et al. 2022).

Finally, sociocultural factors that influence the adoption of Al in organizations are
identified. Several studies indicate that managers must consider stakeholder engage-
ment and adopt ethical practices in using Al to maintain society's trust and support
(Varma et al. 2023; Watson et al. 2021). NIT highlights how societal norms and ethical
considerations impose external pressures on organizations to adopt socially respon-
sible practices, including those related to Al usage. Thus, top managers must ensure
that Al adoption aligns with societal expectations and ethical standards to maintain
legitimacy and public trust (Jorzik et al. 2023). Indeed, according to several authors
(Enholm et al. 2022; Mikalef and Gupta 2021; Newstead et al. 2023), the main obsta-
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cles hindering the implementation and efficient utilization of Al encompass concerns
about security, privacy, ethical considerations, regulatory compliance, and economic
viability. The issue of social acceptance of Al concerns people's perceptions and atti-
tudes toward this technology (Newstead et al. 2023). Social acceptance depends on
various factors, including understanding Al and its potential, cultural biases, and ethi-
cal concerns (Mikalef and Gupta 2021). Biases can also influence Al technologies in
the data used to train models and consequently affect business decisions, hiring, and
human resource management, perpetuating inequalities and limiting the full poten-
tial of Al (Jorzik et al. 2023; Watson et al. 2021). Therefore, top managers must
judiciously employ Al and implement measures to ensure ethical and inclusive use
(Newstead et al. 2023).

5.3 The strategic use of Al

In an era characterized by the exponential growth in the speed and volume of data
facilitated by Al technologies (Davenport and Bean 2018), top managers need to
adopt a data-driven approach as a central pillar for strategy formulation and achiev-
ing competitive advantage. As conceptualized by Rogers et al. (2014), competitive
advantage arises when technological advancements deliver superior value and ben-
efits to organizations, enabling them to differentiate from competitors and enhance
their market positioning. Integrating Al within strategic decision-making frameworks
gives top managers unique opportunities to generate actionable insights, facilitat-
ing more informed, efficient, and evidence-based decisions (Chatterjee et al. 2021;
Enholm et al. 2022).

Firstly, adopting Al can be motivated by the need to remain competitive in the
market (Chatterjee et al. 2022a). Ferreira et al. (2019) demonstrate that embracing
digital technologies enhances companies' competitive edge, improves operational
efficiency, optimizes decision-making processes, and reduces costs. Al offers the
opportunity to automate repetitive and routine tasks, freeing up human resources for
high-value-added activities and enabling organizations to provide better and more
competitive products and services in the market (Enholm et al. 2022; Mikalef and
Gupta 2021). From the perspective of UET, top managers' propensity to automate
routine tasks through Al reflects their strategic orientation toward innovation and
efficiency (Jorzik et al. 2023). Leaders prioritizing operational agility and digital
transformation are more likely to exploit Al to differentiate their organizations from
competitors (Schuster et al. 2023).

Furthermore, several studies highlight that Al enables organizations to custom-
ize solutions tailored to specific customer needs and anticipate and react to market
trends (Enholm et al. 2022; Jackson and Dunn-Jensen 2021; Schuster et al. 2023).
According to Malodia et al. (2023), the uptake of such digital technologies proves
highly advantageous for companies, enhancing their capacity to capture future trends
and tailoring their strategies to address societal demands. Here, UET underscores the
importance of the cognitive framework of top managers, which shapes their ability
to anticipate industry trends and capitalize on them using Al (Schuster et al. 2023).
Because Al enables easy access to information, technology and information sharing
have become standard tools for top managers to evaluate business performance (Chat-
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terjee et al. 2022b). According to Chatterjee et al. (2022a), increased information
flow improves the organization's business performance and offers significant benefits
such as employee involvement in management, effective decision-making, reduced
information loss, prevention of error repetition, and encouragement of innovation.

The role of top managers becomes particularly crucial when organizations undergo
structural transformations to integrate Al into their core processes (Enholm et al.
2022; Jorzik et al. 2023). To improve performance, top managers must redefine their
company roles and responsibilities (Schuster et al. 2023). According to several stud-
ies, this redefinition involves structural changes and introducing digital functions at
individual and team levels (Davison et al. 2023; Zoppelletto et al. 2023). This transi-
tion is reflected in the organizational structure, moving towards flatter hierarchies
and introducing roles and teams dedicated to digitalization (Firk et al. 2022). At the
top manager level, roles such as the Chief Digital Officer (CDO) are created to inte-
grate digitalization within the company (Kunisch et al. 2022; Zoppelletto et al. 2023).
From the perspective of UET, creating roles like the CDO underscores how top man-
agers' strategic priorities shape organizational structure and culture (Fernandez-Vidal
et al. 2022). The CDO is responsible for identifying areas where Al can create busi-
ness value and developing strategies for Al adoption (Davison et al. 2023). In this
sense, the CDO acts as an extension of the top manager's strategic vision for digital
integration, and the success of this role is mainly contingent on the top manager's
ability to align Al initiatives with broader organizational goals (Lorenz and Buch-
wald 2023; Zoppelletto et al. 2023). Top managers with a future-oriented mindset
and a digital vision will leverage the CDO role to facilitate Al adoption and continu-
ously refine the organization’s approach to innovation, ensuring that Al serves as a
dynamic, evolving tool rather than a static technological implementation (Davison et
al. 2023; Fernandez-Vidal et al. 2022).

6 Discussion and framework development

The analysis of the above clusters represents an innovative step towards an in-depth
understanding of the growing research field on the influence of Al on top managers'
leadership. Through this detailed analysis, the study has comprehensively mapped
out the various dimensions and dynamics characterizing this emerging field. Each
cluster, delineated based on the articles in the sample, revealed a series of categories
and subcategories that offer a detailed overview of the topics addressed. Based on
these results, the research developed a framework that synthesizes the main conclu-
sions drawn from the content analysis, providing a clear and organized structure for
understanding how previous studies have addressed this topic. In Fig. 5, the frame-
work also serves as a starting point for future studies to further explore how Al revo-
lutionizes top managers' leadership.

The figure indicates that the strategic use of Al requires an integrated approach,
combining top managers' leadership skills with organizational, technological, and
sociocultural factors (Georgakakis et al. 2022). This represents an evolution of
UET in the current technological context, expanding the theory's focus to include
new dimensions related to Al (Fernandez-Vidal et al. 2022; Hambrick 2007). This
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Fig.5 Top managers' leadership Al-driven framework. Source: Authors' elaboration

advancement is significant as it recognizes that, in the DT era, technological skills
and the ability to navigate complex contexts become increasingly crucial (Jorzik et al.
2023; Wrede et al. 2020). Previous studies through UET have considered factors such
as age, educational background, and professional experience indicators of leaders'
ability to make strategic decisions (Certo et al. 2006; Hambrick and Mason 1984).
However, integrating Al into business decisions requires a different skill set, such as
the ability to analyze data, agility in responding quickly to technological change, and
emotional and social intelligence to drive organizational change in an often uncertain
and complex environment (Jorzik et al. 2023; Wrede et al. 2020). As highlighted in
the content analysis, these new skills can be extensions of the psychological charac-
teristics already analyzed through UET (Hambrick 2007; Kallias et al. 2023).

A further significant aspect highlighted by the figure and cluster analysis is the
interaction between the individual characteristics of leaders and organizational, tech-
nological, and sociocultural factors (Dubey et al. 2018; Georgakakis et al. 2017).
According to UET, strategic choices result from a complex interaction between the
characteristics of top managers and the context in which they operate (Dubey et al.
2018; Hambrick and Mason 1984). In the age of Al, this interaction becomes particu-
larly evident (Fernandez-Vidal et al. 2022; Jorzik et al. 2023). The digital culture and
strategy of an organization can amplify or mitigate the impact of the individual char-
acteristics of leaders (AINuaimi et al. 2022; Georgakakis et al. 2022). An organiza-
tion with a solid digital culture may facilitate Al adoption, even if leaders lack direct
experience with such technologies (Wrede et al. 2020). Similarly, the availability of
high-quality data and advanced machine learning algorithms can influence leaders'
strategic decisions (Jorzik et al. 2024; Kallias et al. 2023).

According to the articles reviewed, this interaction between the individual char-
acteristics of top managers and organizational factors can be analyzed through a lens
that integrates UET with NIT and the RBV (AlNuaimi et al. 2022; Barney 1991).
This perspective highlights how strategic decisions, such as Al adoption, are influ-
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enced not only by the characteristics of leaders but also by the internal resources
and institutional pressures that shape an organization's operating environment, thus
extending the traditional understanding of UET into the digital age (Fernandez-Vidal
et al. 2022; Jorzik et al. 2023). In particular, NIT emphasizes the role of institu-
tions, norms, and cultures in shaping organizational decisions (Greenwood et al.
2008; Meyer and Rowan 1977). The findings suggest that sociocultural factors such
as social acceptance of Al and the ethical use of such technologies influence the
decision of top managers to adopt AI (Dubey et al. 2018; Enholm et al. 2022). More-
over, according to NIT, top managers' use of Al is related to gaining a competitive
advantage and aligning with external norms and expectations, thereby responding
to the pressures of their operating environment (AlNuaimi et al. 2022). In parallel,
the RBV emphasizes the importance of internal resources, such as high-quality data
and technological infrastructure, highlighting how leaders leverage these resources
to generate and sustain competitive advantage through Al (Barney 1991; Flood et al.
1997; Grant 1991).

Therefore, this holistic perspective aims to enrich the discussion on UET by offer-
ing a framework that considers the characteristics of leaders and the resources and
infrastructures available within organizations to gain a competitive advantage in the
target market (Fernandez-Vidal et al. 2022; Georgakakis et al. 2022).

7 Future research avenues

To answer the third research question, the study presents an extensive agenda for
future research, delineating several promising future research questions (FRQs)
based on the gaps in the articles. Table 5 summarizes the identified opportunities
for future research concerning the correlation between top managers' leadership and
Al, focusing on addressing knowledge gaps and highlighting particularly stimulating
areas for further exploration.

These proposed future research avenues focus on how Al has influenced top man-
agers' leadership, a critical area that requires further exploration. Our SLR revealed
that most studies examine these variables from organizational, individual, and strate-
gic perspectives. Consequently, we identified several research gaps in the articles in
the SLR and proposed specific FRQs that could significantly enhance the understand-
ing of this topic.

Recent studies have highlighted strategic leadership as a critical area for future
research, especially regarding Al-driven innovation (Samimi et al. 2022; Singh et
al. 2023). Strategic leadership is focused on achieving strategic outcomes for vari-
ous economic, environmental, or social organizations, including multinationals and
SMEs (Carter and Greer 2013; Vera et al. 2022). It is more comprehensive than a sin-
gle leadership style (e.g., transformational, transactional, or servant leadership) or a
specific set of values (e.g., self-centered or other-centered). Strategic leadership refers
to the functions the top management team carries out that aim to impact the organiza-
tion strategically (Samimi et al. 2022). Therefore, future research could examine such
leadership styles and analyze how they relate to Al innovation in companies (Singh
et al. 2023). Future research avenues could also explore leadership strategies that
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Table 5 Directions for future research based on the SLR. Source: Authors' elaboration

Research gap themes in
SLR articles

Future research questions (FRQs)

Strategic leadership in the
Al era

Organizational structure
and integration of various
structural forms

Soft and hard skills
required for top managers
strategic leadership

Collaboration with exter-
nal ecosystems and talent
development

FRQI1: How do different strategic leadership styles (e.g., transformational,
transactional, servant leadership) influence the adoption and innovation of
artificial intelligence in organizations?

FRQ2: What strategies can top managers adopt to manage resistance to
change and secure employee buy-in during digital transformation?

FRQ3: How can leadership promote a culture of innovation and experi-
mentation, encouraging out-of-the-box thinking and calculated risk-taking?
FRQI: How can top managers create an environment that fosters collabo-
ration and knowledge sharing among different organizational structures?
FRQ2: How can the organizational structure be designed to promote agil-
ity and adaptability to changing market conditions?

FRQI: How has artificial intelligence affected the skills required of top
managers?

FRQ2:What are the best practices for designing and implementing effec-
tive training programs that enable reskilling and upskilling of employees?
FRQ3: What is the role of top managers in creating a corporate culture that
promotes continuous learning and skill updating?

FRQ4: How can top managers identify and adopt emerging digital skills in
the market?

FRQI: What are the strategic advantages of collaborating with external
ecosystems in the era of artificial intelligence?

FRQ2: How can companies identify and attract talents from external

sources such as startups, universities, or other organizations?

FRQ3: What are the challenges and opportunities in managing talents from

external ecosystems and how can they be addressed?
Responsible Al, algorith-
mic biases and mitigations
and ethical Al

FRQI: How can organizations integrate ethical evaluations into day-to-day
decision-making related to Al development and implementation?

FRQ2: How has artificial intelligence affected top managers' decision-
making process under an ethical lens?

FRQ3: How can organizations implement bias mitigation strategies with-
out compromising the efficiency of Al systems?

FRQ4: How can companies create internal ethics committees that are ef-
fective in monitoring and evaluating the use of Al within the organization?

address resistance to Al adoption, focusing on frameworks that integrate strategic
vision and emotional and social intelligence. Furthermore, the role of leadership in
cultivating a culture of innovation remains underdeveloped, with few studies explor-
ing how calculated risk-taking and experimentation can be encouraged in a digi-
tally transforming environment (Singh et al. 2023; Wrede et al. 2020). The research
also highlights that leadership in the Al era must go beyond traditional models of
top-down communication (He et al. 2023; Newstead et al. 2023). Instead, leaders
must navigate complex, digitally enabled environments where hierarchical barriers
are minimized and foster a shared digital culture, which is essential for achieving
sustainable competitive advantage (Fernandez-Vidal et al. 2022). This invites further
exploration into leadership strategies that combine emotional and social intelligence
with technological fluency to drive change.

The second research gap emerges from the challenges associated with integrating
diverse organizational structures— traditional, hierarchical, and network-based— into
a cohesive whole capable of responding dynamically to market shifts. Organizations
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face increasing pressure to be agile and resilient in the face of uncertainty, yet the
structural designs that promote this duality remain insufficiently understood (AlNu-
aimi et al. 2022). Recent studies have suggested that hybrid organizational forms,
which integrate functional silos with flatter, decentralized decision-making processes,
may offer solutions (Chowdhury et al. 2023; Davison et al. 2023; Fernandez-Vidal
et al. 2022). However, how these structures can be effectively implemented to foster
cross-functional collaboration and knowledge sharing remains unanswered. This gap
in the literature is critical, as failure to optimize structural alignment could impede
the flexibility needed to adapt to rapid changes in technology and customer demands
(Schwarzmiiller et al. 2018).

We identified a significant research gap in empirical investigations of the skills
required by top managers, particularly in balancing the development of hard (techni-
cal) and soft (interpersonal) skills in the Al age. While many studies focus on the
technical competencies required for Al integration, few address the importance of
complementary soft skills for strategic leadership in the AI context (Fernandez-Vidal
et al. 2022; Samimi et al. 2022; Schmidt et al. 2023; Singh et al. 2023). The gap also
lies in how top managers can assess the existing Al skills within their teams and
identify the areas where upskilling or reskilling is necessary. Moreover, there is lim-
ited research on the design and implementation of training programs that effectively
bridge the gap between outdated skills and emerging technological requirements
(Schuster et al. 2023; Singh et al. 2023). A related concern is how top managers
can foster a culture of continuous learning within their organization, particularly as
digital skill requirements evolve at an accelerated pace (Wrede et al. 2020). This gap
is exacerbated by the rapid obsolescence of specific technical skills and the grow-
ing importance of hybrid skills that combine technical know-how with creative and
strategic thinking. Research must delve deeper into how organizations can structure
adaptive learning ecosystems in response to the skill demands of the digital economy.

A further research gap arises from the need to understand better the strategic ben-
efits and challenges associated with collaborating with external ecosystems, such as
startups, academic institutions, and other external organizations, in Al development.
While several studies highlight the potential for innovation and growth through such
collaborations, there is a lack of empirical evidence on how companies can effec-
tively identify, attract, and integrate talent from these external ecosystems (AINuaimi
etal. 2022; Chowdhury et al. 2023; Varma et al. 2023). Furthermore, managing exter-
nal talent, particularly regarding maintaining alignment with internal organizational
culture and goals, presents a largely unexplored area (Fernandez-Vidal et al. 2022).
The challenges of talent integration, retention, and development within Al-driven
ecosystems are further compounded by this sector's rapidly shifting skill require-
ments (Odugbesan et al. 2023). Exploring the dynamics of external partnerships and
how they can be leveraged for innovation and talent acquisition is critical. Further
research should investigate the long-term impacts of such collaborations on organi-
zational performance, focusing on the co-evolution of internal and external talent
strategies. This includes not only talent acquisition but also the governance structures
that support sustained partnerships.

The last research gap focuses on the ethical implications of Al, particularly regard-
ing algorithmic biases and the need for responsible Al practices. Although ethical

@ Springer



S. Bevilacqua et al.

concerns regarding Al are gaining traction in academic and professional discourse,
many organizations struggle to integrate ethical evaluations into their everyday deci-
sion-making processes related to Al (Parry et al. 2016; Varma et al. 2023). The role
of the top manager becomes pivotal in this context, as they are responsible for shap-
ing the organizational culture and governance structures that can effectively address
these ethical concerns (Watson et al. 2021). The tension between fostering Al inno-
vation and adhering to ethical norms without stifling technological progress is an
area that warrants deeper investigation (Jorzik et al. 2023; Wrede et al. 2020). Top
managers are at the heart of this tension (Larson and DeChurch 2020). Addressing it
demands strategic foresight and the courage to make decisions that may delay imme-
diate technological advancements in favor of long-term sustainability and ethical
integrity (Schiuma et al. 2021). This responsibility extends beyond technical aspects,
but it requires top managers to cultivate an environment where ethical dialogue is
encouraged, and employees feel empowered to raise concerns about potential biases
or unethical outcomes in Al systems (Parry et al. 2016). Therefore, future research
could focus on developing a framework to illustrate how Al influences top managers'
decision-making through an ethical lens. As Al becomes increasingly embedded in
decision-making processes, top managers must navigate complex ethical dilemmas
that impact their organization at multiple levels (Larson and DeChurch 2020). Their
ability to make informed, principled decisions will be a defining factor in the success
of responsible Al adoption.

Moreover, an integrated inductive-deductive approach can be pursued by com-
bining qualitative and quantitative research endeavors. This methodology analyzes
mediating and moderating factors influencing Al-driven leadership among top man-
agers and explores how these can be leveraged to create sustainable competitive
advantages. Finally, the study could be validated and enriched by examining the
insights in different cultural or organizational contexts.

8 Conclusions and implications of the study

This SLR examines how Al has revolutionized top business managers' leadership
using bibliometric and content analysis techniques. The study reveals connections
between countries, keywords, and journals and identifies the field's most relevant
authors and articles. It also offers guidance for future researchers by identifying three
clusters in which this topic can be analyzed: (1) Al-driven skills of top managers'
leadership; (2) factors driving top managers' decision to adopt Al in organizations;
(3) the strategic use of Al Finally, the study proposes a top managers' leadership Al-
driven framework for successfully integrating Al in businesses.

8.1 Theoretical contributions
Our analysis and the resulting framework contribute to the literature in several ways.
Firstly, the study contributes to the existing literature on the impact of Al on top

managers' leadership by proposing a new relational framework that integrates orga-
nizational, technological, and sociocultural factors with the skills necessary to lead
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the strategic adoption of Al (Fernandez-Vidal et al. 2022; Georgakakis et al. 2022).
While previous research focused on the role of top managers in the Al integration
process, our study goes further by not only identifying the critical skills required
but also exploring broader dynamics influencing Al adoption (Enholm et al. 2022;
Mikalef and Gupta 2021; Wrede et al. 2020). The proposed framework emphasizes
the strategic use of Al. This requires top managers to balance technical skills with
the ability to handle organizational and sociocultural factors. Moreover, it suggests
that the successful adoption of Al is not dependent solely on the individual charac-
teristics of leaders but also on their ability to integrate Al into existing technological
infrastructures while leveraging digital technologies to enhance the company's com-
petitiveness. Finally, the study recognizes the influence of the sociocultural context,
such as social perceptions and regulations regarding Al, which can either facilitate
or hinder Al adoption at the organizational level (Dubey et al. 2018; Greenwood et
al. 2008). Considering many interconnected factors, this framework's integrated and
systemic approach helps understand how top managers can strategically use Al to
transform their organizations (Jorzik et al. 2023; Wrede et al. 2020).

The second theoretical contribution offered by our study is the enrichment of
UET by Hambrick and Mason (1984) through integrating new dimensions related
to Al adoption. Traditionally, UET has focused on top managers' demographic and
psychological characteristics, such as age, education, and professional background,
to explain their strategic decisions (Certo et al. 2006; Hambrick and Mason 1984).
However, in the digital era, these characteristics alone are insufficient to fully grasp
the complexity of leadership in Al adoption (Jorzik et al. 2023; Wrede et al. 2020).
Our study introduces new Al-related skills, such as data-driven decision-making,
agility, and emotional and social intelligence.Including Al within UET adds depth to
the theory, highlighting how Al adoption is shaped by demographic characteristics
and leaders' ability to adapt to new technological challenges and strategically lever-
age digital resources (Fernandez-Vidal et al. 2022; Jorzik et al. 2023). Specifically,
our study shows that the successful adoption of Al requires a mix of traditional skills
and new ones, such as data-driven decision-making and the capacity to lead innova-
tion in uncertain and complex environments.

Finally, our study stands out for its integrated approach, combining UET with
the RBV and NIT. This combination provides a holistic view of the dynamics of Al
adoption, analyzing the interaction between top managers' characteristics, internal
resources, and institutional pressures (AlNuaimi et al. 2022; Dubey et al. 2018). The
RBYV emphasizes the role of internal resources, such as data quality and technological
infrastructure, in influencing leaders' ability to adopt and strategically use Al to gain
a competitive advantage (Barney 1991; Dubey et al. 2018; Grant 1991). Leveraging
advanced technological resources becomes critical in creating innovation and distin-
guishing an organization in the market (Fernandez-Vidal et al. 2022; Georgakakis et
al. 2022). On the other hand, NIT introduces the importance of institutional, social,
and regulatory pressures (AlNuaimi et al. 2022; Greenwood et al. 2008; Meyer and
Rowan 1977). Our analysis has shown that top managers' decisions regarding Al
adoption are also influenced by external factors such as regulations, normative expec-
tations, and the social acceptance of Al technologies. Thus, strategic decisions by
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managers are determined not solely by their characteristics but also by organiza-
tional, institutional, and cultural dynamics.

This multi-theoretical approach provides a more comprehensive framework for
understanding the challenges and opportunities of top managers' adoption of Al,
showing how strategic choices result from a complex interaction between internal
resources and external pressures.

8.2 Practical implications

This article provides insights and recommendations for practice.

First, the research underscores the pivotal role of top managers in driving and
overseeing the DT efforts within their organizations. By highlighting the importance
of their involvement, the study presents a clear argument that these leaders are not
just facilitators but essential architects of digital strategy. They are responsible for
recognizing the broader implications of Al for their organization, setting a coherent
strategic direction, and establishing an environment conducive to successful digitiza-
tion. Their ability to influence organizational culture, allocate resources, and align
technological advancements with business objectives ensures that Al initiatives are
implemented effectively and deliver sustainable value. The study emphasizes that
while middle managers and other stakeholders play supportive roles, the commit-
ment and leadership of top managers are critical to overcoming barriers and driving
the successful and timely adoption of Al technologies.

Second, the proposed framework is a practical tool for top managers to approach
Al innovation systematically. Using this framework, they can thoroughly assess their
organization's current capabilities and identify areas that require development. This
process includes the technical skills needed to operate Al systems and the organi-
zational culture and social dynamics that influence Al integration. The framework
encourages top managers to evaluate the readiness of their workforce, the adequacy
of data infrastructures, and the alignment of Al initiatives with ethical standards
and societal expectations. By identifying strengths and areas for improvement, top
managers can prioritize investments and training programs that bolster their orga-
nization’s ability to leverage Al as a strategic tool, ensuring that all aspects of the
organization are aligned with the goals of DT.

Finally, this study provides top managers with a strategic roadmap to navigate the
complexities of the Al era in a globally competitive environment. It equips them with
a comprehensive understanding of the emerging challenges and opportunities associ-
ated with AL, enabling them to make informed decisions that sustain their organiza-
tion's competitive edge. By understanding the nuances of Al-driven market shifts, top
managers can anticipate changes, innovate proactively, and position their companies
to capitalize on new business models and technologies. This proactive approach not
only aids in maintaining relevance in a rapidly evolving market but also positions
the organization as a leader in digital innovation, capable of adapting to and shaping
future industry trends.
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8.3 Limitations

This section outlines the limitations of the study.

One primary limitation is that the research exclusively considers peer-reviewed
journal articles published in English and ranked according to the ABS ranking system
(2, 3, 3%, 4, and 4*), which inherently narrows the scope of the review to a selective
segment of the academic literature. Additionally, the study is confined to five main
disciplinary areas: social sciences; business, management, and accounting; psychol-
ogy; computer science; and economics, econometrics, and finance. This disciplinary
focus may exclude relevant insights from other fields that intersect with Al-driven
leadership but fall outside these categories.

Another significant limitation is the exclusion of articles published in 2024. Given
the rapid pace of research in this area, these articles could introduce new and rel-
evant contributions to the literature. The exclusion of these recent studies may result
in an incomplete understanding of the latest developments and trends in Al-driven
leadership.

Furthermore, while this study identifies growing interest in Al-driven leadership
among top managers, it is crucial to recognize that this area of research is still evolv-
ing and has not yet reached maturity. As such, the study's findings should be viewed
as part of an ongoing discourse rather than as definitive conclusions. The authors
acknowledge that the dynamic nature of the field means that future research will
likely yield new insights and perspectives, contributing to a more nuanced and com-
prehensive understanding of the role of Al in top managers' leadership.

Given these limitations, the authors hope this study catalyzes further discussion
and investigation, encouraging scholars to continue exploring this challenging and
increasingly important area of research. By recognizing these limitations, future stud-
ies can build on this work to provide a more complete and refined analysis of Al-
driven top managers' leadership.
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