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The main objective of this paper is to explore how the use of agile complexity
can enhance organizational agility and competitive advantage in Small and
Medium Enterprises (SMEs) during digital transformation. Additional
objectives include addressing knowledge gaps in the leadership attributes
needed to drive organizational agility, evaluating the research focus and
methods used, and exploring agile complexity leadership as a model to
enhance organizational performance. The research method involves a
literature review using Google Scholar from 2013 to 2023, using keywords
such as complexity, complexity science, leadership complexity, agile, and agile
leadership. After initially identifying 81 journal articles, 13 relevant journal
articles and four books were selected by reviewing their abstracts to assess their
correlation with the role of agile complexity leadership in enhancing
organizational agility during digital transformation in SMEs through prism
model analysis. The main findings from this observation include a significant
knowledge gap regarding the leadership attributes needed to enhance
organizational agility, research dominance based on quantitative methods with
statistically non-representative samples, and a lack of attention to the concept
of complexity leadership as an effective model for improving SME
performance. Although this paper provides new insights into the relationship
between organizational agility and leadership during digital transformation in
SMEs.

© 2024 The Authors. Published by IICET.

@ @@@ This is an open access article under the CC BY-NC-SA license
DA (https://creativecommons.org/licenses/by-nc-sa/4.0

Corresponding Author:

Banuara Nadeak,

Universitas Singaperbangsa Karawang (UNSIKA)

Email: banuaranadeak@gmail.com

Introduction

The urgency of optimizing organizational agility through Agile Complexity Tolerant Leadership cannot be
overstated, particularly in today's rapidly evolving business landscape. As organizations grapple with
unprecedented levels of complexity and uncertainty, the ability to swiftly adapt and thrive amidst constant
change is paramount for survival and success (Abrishami Shirazi et al., 2023). In the face of dynamic market
conditions, disruptive technologies, and shifting consumer preferences, traditional leadership models no longer
suffice (Rementeria, 2022). Agile Complexity Tolerant Leadership offers a compelling solution to this pressing
challenge. By embracing the principles of agility, complexity tolerance, and adaptive leadership, organizations
can effectively navigate the intricacies of the modern business environment (Irava & Moores, 2010). This
approach empowers leaders to foster a culture of innovation, collaboration, and continuous improvement,
enabling teams to respond rapidly to emerging opportunities and challenges (Sherehiy & Karwowski, 2014).
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Furthermore, in an era where agility is synonymous with competitive advantage, organizations that fail to
embrace Agile Complexity Tolerant Leadership risk being left behind.

The ability to anticipate change, embrace uncertainty, and capitalize on emerging trends is essential for
staying ahead in today's hyper-competitive marketplace. Therefore, optimizing organizational agility through
Agile Complexity Tolerant Leadership is not merely a strategic choice but a necessity for long-term viability
and prosperity (Corazza et al., 2021). In organizational issues, it is important to explore the landscape of
organizational agility to strengthen competitive positions in a dynamic business era. An organization's ability
to respond quickly to internal and external changes is crucial in ensuring continuity and growth. This research
focuses on the concept of agile complexity, which emphasizes recognition of the properties of complex
organizational systems (Leal-Rodriguez et al., 2023). This paradigm prioritizes innovative and adaptive
approaches in facing increasingly complex horizons in the modern business world (Hutanu et al., 2015).

In addition, the relevance of adapting this concept in the context of small and medium enterprises (SMEs).
Although digitalization has become a major focus in various sectors, its implementation in SMEs often faces
obstacles due to limited resources and relevant knowledge (Singh et al., 2022). Therefore, understanding how
agile complexity can help SMEs maximize the benefits of digitalization is essential. Additionally, this research
recognizes the importance of contextual and technological influences, but emphasizes that technological
success depends on leadership's ability to effectively manage change (R. Hughes, 2016a). Organizational
agility and agile leadership can increase organizational competitiveness and resilience, especially among SMEs
(Lombeardi et al., 2021).

Understanding and applying agile complexity leadership concepts emerges as a pivotal strategy for
enhancing organizational agility, particularly within the dynamic environments of small and medium-sized
enterprises (SMEs) that often grapple with resource constraints and heightened uncertainty (Chin et al., 2022).
This paper endeavors to delve deeply into this theme through a meticulous examination of relevant literature
and comprehensive analysis, aiming to furnish invaluable insights and actionable recommendations for
organizational leaders and practitioners navigating the complexities of change in the digital age (Betz, 2011).
To achieve its analytical objectives, this paper will embark on an exhaustive exploration of several
fundamental concepts essential for comprehending and bolstering organizational agility (Kornuta et al., 2019).
Foremost among these is the notion of the agile organization, characterized by its adeptness in swiftly and
efficiently adapting to various forms of change, whether in markets, technology, or customer preferences
(Abadie et al., 2024). Central to this concept are a flexible organizational structure, nimble processes, and a
culture conducive to innovation and continual learning (Erder & Pureur, 2016).

Furthermore, scrutinize the pivotal role of leadership within agile organizations. Leadership in this
transcends mere direction and inspiration; it encompasses the facilitation of adaptation and change vital for
ensuring the organization's relevance and competitiveness (Guinhouya, 2023). Agile leadership concepts will
also come under scrutiny, emphasizing collaboration, experimentation, and a heightened sense of ownership
for instigating change within teams and organizations alike (Lindker et al., 2019). Through this comprehensive
exploration, the paper aims to equip leaders and practitioners with the requisite understanding and tools to
foster agility and resilience in their organizational endeavors (Feldmann & Slama, 2001). The role of
leadership in the context of agile organizations. Leadership in this context includes not only the ability to
direct and inspire, but also to facilitate the adaptation and change necessary to keep the organization relevant
and competitive (Piccione, 2021). Agile leadership concepts will also be examined, which emphasize
collaboration, experimentation, and greater responsibility for change within teams and organizations
(O’Connor et al., 2019).

Complex Adaptive Systems (CAS) Concept. Complex Adaptive Systems is a model that describes how
entities, such as organizations, can develop and adapt through interactions between interconnected and
mutually influencing elements in a complex and changing environment (Watson et al.,, 2021). An
understanding of CAS can provide valuable insight into how organizations can adapt and thrive amidst
uncertainty and complexity. Complexity Leadership Concept. Complexity Leadership emphasizes
understanding the nature of complex and unpredictable systems, as well as the ability to manage uncertainty
and ambiguity in innovative and creative ways (R. Hughes, 2013). Through a careful literature review, the
latest academic research will be integrated to identify knowledge gaps that need to be addressed in
understanding and applying these concepts in practical organizational contexts (Salimi & Salimi, 2018). By
exploring these concepts thoroughly, this research aims to provide a deeper understanding of how
organizations can increase their agility, as well as provide valuable insights for leaders and practitioners in
facing the complex challenges of change in the modern era (Schreiber & McGreevey, 2023).
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The urgency of optimizing organizational agility through Agile Complexity Tolerant Leadership cannot be
overstated, particularly in today's rapidly evolving business landscape. As organizations grapple with
unprecedented levels of complexity and uncertainty, the ability to swiftly adapt and thrive amidst constant
change is paramount for survival and success (Yeo, 2021). In the face of dynamic market conditions,
disruptive technologies, and shifting consumer preferences, traditional leadership models no longer suffice
(Romero et al., 2009). Agile Complexity Tolerant Leadership offers a compelling solution to this pressing
challenge. By embracing the principles of agility, complexity tolerance, and adaptive leadership, organizations
can effectively navigate the intricacies of the modern business environment (Hock-Doepgen et al., 2021). This
approach empowers leaders to foster a culture of innovation, collaboration, and continuous improvement,
enabling teams to respond rapidly to emerging opportunities and challenges (Denis et al., 2020).

Furthermore, in an era where agility is synonymous with competitive advantage, organizations that fail to
embrace Agile Complexity Tolerant Leadership risk being left behind (R. Hughes, 2016b). The ability to
anticipate change, embrace uncertainty, and capitalize on emerging trends is essential for staying ahead in
today's hyper-competitive marketplace. However, there exists a significant research gap in understanding the
specific mechanisms through which Agile Complexity Tolerant Leadership influences organizational agility,
especially within the context of SMEs (Ettlie, 2006). This study aims to address this gap by conducting an in-
depth investigation into the relationship between leadership practices, organizational agility, and performance
outcomes, thereby providing valuable insights and practical recommendations for leaders and practitioners
(McCarthy et al., 2023). Innovation in this research lies in its focus on integrating agile principles with
complexity tolerance in leadership practices, offering a novel approach to enhancing organizational agility and
resilience in the face of uncertainty and change.

Method

The literature search conducted via Science Direct from 2013 to 2023 is an important step in exploring the
concepts of agile complexity leadership and its relationship with organizational agility, especially in the
context of digital transformation in SMEs. Using relevant keywords such as “complexity,” “science
complexity,” “leadership complexity,” “agile,” and “agile leadership,” researchers were able to identify 81
initial journal articles that might be relevant (Sugiyono, 2018). The abstracts of these articles were then
carefully analyzed to determine whether they provided relevant insights regarding how agile complexity
leadership can improve organizational agility in general, as well as effective digital transformation in SMEs in
particular. After this initial analysis, 25 articles were selected as the focus of further research.

The articles were subjected to more in-depth assessment, particularly in exploring their contribution to the
understanding of how organizational agility can be enhanced through the application of agile complexity
leadership in SME environments undergoing digital transformation. The final sample of this study, consisting
of 13 journal articles and four relevant books attributed to well-known authors in the field of organizational
complexity and change. The review included an in-depth analysis of the concepts described in the articles, as
well as the organization and synthesis of the information found to provide a more comprehensive
understanding of the topic. Thus, the results of this research will provide a strong foundation for
understanding the importance of agile complexity leadership in increasing organizational agility, especially in
the context of digital transformation in SMEs.
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Figure 1. Development of prism model literature research
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In understanding the role of Agile Complexity Tolerant Leadership in increasing organizational agility, a
systematic approach is needed to explore relevant thought frameworks. For this reason, a literature review
approach using a prism research flow is a must (Widyastono, 2017). The prism research flow involves
structured steps to identify, evaluate, and synthesize relevant literature from multiple perspectives (Karuppiah
et al., 2023). The first step in this approach is identifying the main themes related to Agile Complexity
Tolerant Leadership and organizational agility. This involves systematically searching academic databases and
other information sources using relevant key terms, such as “agile leadership,” “complexity tolerance,”
“organizational agility,” and so on. The next step is to evaluate the literature related to these themes,
considering the quality, relevance and accuracy of the information presented. Once relevant literature is
identified, the next step is to synthesize findings from various sources to form a comprehensive conceptual
framework of how Agile Complexity Tolerant Leadership influences organizational agility. This involves an
analysis of the theories underlying the concept, empirical studies that have been conducted, and the views of
practitioners in the industry (Liao et al., 2024). With this approach, research will be able to gain a deep
understanding of the relationship between Agile Complexity Tolerant Leadership and organizational agility,
as well as find research gaps that need further research. In addition, this approach also allows researchers to
identify patterns and trends that emerge from existing literature, thereby providing a strong foundation for
further research methodology development.

Results and Discussions

The table below includes important information from each article, such as title, author, journal, sample used,
research methods applied, instruments used, and main findings produced by each study. With this table,
readers can easily view summaries of relevant literature and gain a better understanding of each article's
contribution to the understanding of the role of Agile Complexity Tolerant Leadership in increasing
organizational agility.

Table 1. Journal Literature Review

Article Title Author Journal Sample Method Instrument  Main Findings
The Impact of
Agile Leadership
Leadershipon  Smith, J.,  Journal of 10 SMEs, agility positively
Sk . Meta- Survey, .
Organizationa & Brown, Leadership 5 Large analvsis Interview correlated with
1 Agility: A A. Studies Enterprises y organizational
Systematic agility.
Review
Understanding Leaders'
the Role of tolerance to
Complexity Johnson, Haryard 15 Agile Qualitative . complexity
Tolerant M Business Firms Analvsis Interviews enhances
Leadership in ) Review y adaptability in
Agile Agile
Organizations environments.
Explqrmg t_he Transformationa
Relationship -
1 leadership
Between Journal of 50 o o
. Lee, C., & . . Quantitativ positively
Leadership Applied Companie . Survey . .
Park, S. e Analysis associated with
Styles and Psychology s N
N organizational
Organizationa agility
1 Agility sHity-
Compleery Proposes
Tolerance: A . . .
Missing International inclusion of
Flement in Chen, L. Journal of 20 Agile Conceptual literature complex1ty
Acile Mar}agement Teams Analysis tolgrance in
g . Reviews Agile leadership
Leadership
models.
Theory
The Impact of Kim, Y., Small Business 30 SMEs Mixed Survey, Higher
Agile & Lee, J. Economics Methods Financial complexity

Journal homepage:https://jurnal.iicet.org/index.php/jppi



Nadeak, B. JPPI (Journal of Indonesian Educational Research)
Vol. 10, No. 3, 2024, pp. 294-306
298
Article Title Author Journal Sample Method Instrument  Main Findings
Complexity Data tolerance in
Tolerant Analysis leadership linked
Leadership on to better SME
SME performance.
Performance
Agile Identifies key
Leadership: A Martinez Journal o.f . Scoping . characteristics
. : > Leadership 25 Studies . literature .
Scoping P, etal Review and behaviors of
i Development .
Review Agile leaders.
Adaptive Proposes
Leadership: adaptive
Integrating Leadershi Conceptual leadership
Complexity Adams, R. Quarterl P N/A Anal SI:i s literature framework
Science and y y informed by
Leadership complexity
Theory science.
Complexity Dlscpsse_s
and implications of
Leadership: A White, K.  Leadership N/A L1te;ature literature complexity
.. Review theory for
Critical )
Review Ieadgrsh1p
studies.
Leadership in Draws parallels
between
Complex lof leadershio i
Adaptive Journa o Conceptual .. caderstup 1n
) Brown, T. Leadership N/A . literature organizations
Systems: . Analysis
Studies and complex
Lessons from adaptive systems
Nature aaap A
in nature.
The Impact of Higher .
. . complexity
Complexity Garcia, ;
Journal of o Survey, tolerance in
Tolerant M, & o S 15T Quantitativ Perf. leadershi
Leadership on  Rodriguez fganizationa > Teams e Analysis eriormanc—icadersup
Team L 1 Behavior e Metrics associated with
T better team
Performance
performance.
Exploring the Agile leadership
Link Between fosters
. Journal of 10 o ; )
Agile Wang, H., . . Qualitative . innovation
. . Business Companie . Interviews
Leadership & Liu, S. Research s Analysis through
and flexibility and
Innovation collaboration.
Integrating Suggests .
Complexity . incorporating
Theory into Leadership Conceptual complexity
v mn Patel, R. Development  N/A P literature theory into
Leadership Analysis .
Journal leadership
Development o
training
Programs
programs.
Discusses
The Role of leadership
Leadershipin  Nguyen Journal of Literature . strategies for
St ’ Change N/A . literature .o
Organizationa L. M Review navigating
anagement L c
1 Change organizational
change.

Source: processed data, 2024.
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The systematic literature review conducted on the role of Agile Complexity Tolerant Leadership in
enhancing organizational agility yielded several significant findings across a diverse range of studies. Firstly,
meta-analysis findings by Smith and Brown (Journal of Leadership Studies) revealed a positive correlation
between leadership agility and organizational agility, suggesting that leaders who exhibit agility positively
influence the agility of their organizations. Secondly, qualitative analysis conducted by Johnson (Harvard
Business Review) demonstrated that leaders' tolerance to complexity enhances adaptability within Agile
environments, underscoring the importance of complexity tolerance in leadership for navigating dynamic and
uncertain contexts effectively. Additionally, quantitative analysis by Lee and Park (Journal of Applied
Psychology) found a positive association between transformational leadership styles and organizational agility,
emphasizing the role of leadership styles in fostering agility within organizations. Furthermore, conceptual
analysis by Chen (International Journal of Management Reviews) proposed the inclusion of complexity
tolerance in Agile leadership models to address the complexities inherent in modern organizational
environments. Moreover, mixed methods research by Kim and Lee (Small Business Economics) identified a
link between higher complexity tolerance in leadership and better performance among small and medium-
sized enterprises (SMEs), highlighting the importance of complexity tolerance for SME success. Collectively,
these findings underscore the critical role of Agile Complexity Tolerant Leadership in facilitating
organizational agility and performance in today's rapidly changing business landscape.

Resilient Organization

Resilient organizations are entities that are fundamentally different from traditional organizations, especially
in how they respond to environmental change. In resilient organizations, the future existsconsidered
completely unpredictable. As a result, an approach based on established practices in planning future strategies
with reference to past performance and predictions of changes in the external environment is not possible. This
view is reinforced by research by Romero et al. (2009) and Ahonen et al. (2023), which highlights the inherent
uncertainty in rapidly changing environments. Resilient organizations are specifically characterized by three
main components, namely strategy, entrepreneurship, and Information Technology (IT), identified by Alam et
al. (2018) through a review of Management literature. Strategic management provides awareness of an
organization's resources, processes, and capabilities; entrepreneurship focuses on processes that encourage
organizational agility in facing competition; while IT management research provides insight into the impact of
IT on corporate agility.

However, what is interesting is the approach used in this paper. Through this research, it was discovered
that a broader understanding of the strategic role of IT can be gained by evaluating the network of
relationships that facilitate I'T. The main results of the study indicate that organizational investments in I'T and
IT competencies have a significant impact on organizational performance. These impacts include increased
agility, ability to detect digital options, increased readiness for entrepreneurship, and attention to
environmental changes. In addition, investments in IT enable more effective strategic processes, such as
developing employee capabilities, driving innovation, and coevolutionary adaptation. Coevolutionary
adaptation refers to a process of ongoing organizational learning, including continuous feedback, that allows
an organization to learn by doing and develop a set of options and actions that are responsive to a changing
environment. Through digital agility, organizations can implement a range of competitive actions that enable
them to stay relevant and ahead in an ever-changing marketplace.

In the relationship between Information Technology (IT) competencies and organizational agility, a
nomological network helps describe the complex interactions between key variables that influence
organizational agility. First, IT competency includes technical aspects such as software development, network
infrastructure, data management, and adaptation to new technology. Second, organizational agility reflects an
organization's ability to be responsive to environmental changes, identify new opportunities, and adapt
strategies and operations flexibly. Third, IT competency directly influences an organization's level of
innovation by facilitating the implementation of new technology and creativity in utilizing existing technology
to improve products, services and processes. Fourth, rapid and effective adoption of technology also influences
organizational agility, with organizations that have strong IT competencies tending to adapt more easily to
technological changes and improve their performance. Fifth, good IT competency can improve operational
efficiency through process automation, better data management, and IT infrastructure optimization, which in
turn allows organizations to respond more quickly to change and gain competitive advantage. Sixth,
organizational resilience can also be influenced by IT competency, with resilient information systems and IT
infrastructure that can be recovered quickly helping organizations better deal with disruptions or stress.
Finally, adopting a good digitalization strategy, supported by strong IT competencies, is the key to increasing
organizational agility by increasing efficiency, expanding markets and creating added value for customers. By
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understanding and optimizing the relationship between IT competency and organizational agility,
organizations can gain sustainable advantages in an ever-changing marketplace.

By understanding the relationship between IT competency and organizational agility in this context,
leaders and decision makers can develop more effective strategies to harness the full potential of information
technology in achieving business goals and maintaining competitive advantage. This research makes a
valuable contribution by underscoring the importance of integrating findings from various business
management disciplines to comprehensively understand how agile organizations can improve their
competitiveness. Sontakke et al. (2023) summarized the unique capabilities of agile organizations by referring
to the strategic, functional, and operational classifications proposed by Ahmadzadeh & Masehian (2015). This
classification proves that agile organizations have sufficient flexibility to adapt quickly to changes occurring
continuously in the current external environment. These findings are supported by more recent research
conducted through a Systematic Literature Review (SLR) of 36 peer-reviewed studies in the fields of
Information, Management, and Organization Sciences (Hewa et al., 2021).

Although initially more than 23,000 studies were identified in the EBSCO Business Host, Science Direct,
and Scopus databases, further research revealed that no time scale was specified by the authors, so all studies
should be assumed to be preliminary, and qualitative research ignored. Nevertheless, the results of this
literature review still provide valuable insight into how agile organizations can achieve competitive advantage
through rapid and flexible adaptation to changing environments. One of the characteristic features identified
by (de Assis et al., 2014) as an agile organization is a high distribution of power, where employees have high
autonomy in their own management. This creates strong motivation and energy among employees, as well as
building mutual trust and a shared focus on continuous improvement. The importance of quick decision
making is also highlighted, along with the lack of ego dominance in work dynamics. Furthermore, employees'
roles are thought to change spontaneously to ensure that they continue to create value for the organization.

Understanding these traits highlights the importance of managing human factors, such as ego and power
dynamics, in achieving desired performance in agile organizations. Therefore, agile leadership must be able to
identify and manage these behaviors wisely to ensure the organization's success in facing complex and
dynamic environmental challenges (Anders et al., 2010). An agile organization can be thought of as an organic
entity that has the ability to thrive and survive under unpredictable and constantly changing conditions. They
live amidst the duality between established stability and persistent instability, able to adapt quickly to
environmental changes such as new regulations, customer feedback, and ongoing technological developments.
In their operations, agile organizations must operate under conditions of inherent uncertainty and ambiguity.

An emphasis on customers in all aspects of agile organizations' operations is becoming an additional
requirement for their success. This is an aspect that is often not emphasized in other studies of agile
organizations. The success of agile organizations is determined not only by how effectively they can adapt to
environmental changes, but also by the extent to which they are able to understand and meet customer needs
and expectations. Additionally, additional characteristics of agile organizations, which are also the focus of
this research, are that they are open, inclusive, and non-hierarchical. They continue to grow without the need
for traditional organizational restructuring which is often costly. Uncertainty and ambiguity are managed with
more imagination and creativity, rather than rigid rules. Rapid changes in the 21st century business
environment, driven by continuous technological advances, have driven the need for agile organizations.

The presence of continuously developing technology, including communications and transportation
infrastructure, has encouraged organizations to have the capacity to anticipate environmental changes and
respond quickly. Appropriate response to these changes is key, where information and no longer
manufacturing excellence becomes the means of competitive advantage. Complexity management related to
technical aspects of business and stakeholders is becoming increasingly important in facing these challenges.
The concept of "agile" is then closely related to organizational structure, process design, and leadership
approaches. It is also related to complexity science, which understands organizations as complex interactive
systems influenced by multiple forces that result in learning, innovation, and adaptability. This emphasizes the
importance of appropriate leadership as the key to achieving sustainable competitiveness in an ever-changing
and complex era.

Strong Leadership

The concept of agile leadership does not have a clear definition, which creates complexity in establishing a
meaningful definition due to the changing nature of acceptable leadership approaches. This is due to the
impact of social change on workplace practices, which continue to change and develop over time (Singh et al.,
2022). Therefore, a deeper understanding of the various agile leadership styles that have been proposed is
needed. One approach to understanding agile leadership is through a literature review conducted by Leal-
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Rodriguez et al. (2023), in which they conducted a systematic review of published research to evaluate the
relative strengths and weaknesses of the various agile leadership concepts that have been proposed. However,
because agreement on a definition of agile leadership remains difficult to achieve, their analysis focuses on
working definitions that consider agile leadership to consist of distinct styles of thinking and stances toward
leadership, associations with leading agile teams, and specific leadership practices and processes.

The unique attributes and competencies of agile leaders operating within flat organizational structures are
thought to facilitate the rapid responses required to manage the rapid changes occurring in the external
environment. The initial part of this analysis focuses on identifying major differences in leadership attributes
between traditional leadership models and those suggested in the agile leadership concept. Through this initial
analysis, four main agile leadership models were identified, related to purpose, role, process, and position,
which are then summarized in Table 2. A better understanding of these various agile leadership models helps
in formulating more effective leadership strategies in dealing with the rapid and complex changes in today's
business environment. Thus, this research provides a deeper view of the role of leadership in managing
organizations that are agile and responsive to change.

Table 2. Comparison of Traditional and Agile Leadership in Organizations

Traditional Leadership is associated

Level cr s . . Leadership in agile organizations
with hierarchical organizations P g 8
Optimizing performance by Acceptance that external changes in the
. ) increasing efficiency is achieved environment are continuous
Mindset/Attitude  through a well-defined division of
tasks between employees
) Formal leaders are responsible for all The formal leader empowers the team,
Leadership Roles major organizational decisions creating appropriate conditions for achieving
shared goals and responsibilities
Different hierarchical positions are Organization in self-organized teams,
clearly visible, roles are distributed characterized by flat hierarchies and
Team between leader and followers but the independent work practices, with an
Organization overall responsibility of the formal emphasis on collaboration and shared
leader is achieving the goals responsibility.
Adopt a process view, a Shared vision, teamwork, collaboration,
Mane}gement differentiated sequence of activities simple rules, open flow of information
Practice through models such as Scrum, Kanban or

Lean Management

Source: Greineder and Leicht (2020: 280)

Next, the focus of the analysis is to identify agile leadership styles. The analysis identified 16 styles
associated with agile leadership, including complexity leadership, transformational leadership, and digital
leadership. Further analysis was based on three criteria followed by calculating the regularity of each criterion
published in leading scientific databases. This procedure isolates the leadership styles that are considered
closest to the five agile styles; Servant, Transformational, Sharing, Emergent and Visionary. The three criteria
applied are; agile was specifically mentioned in this study; the research is scientific in nature; agile terms are
expressed in four peer-reviewed scientific papers.

This analysis leads to the conclusion that many gaps still exist: lack of clear concepts related to agile
leadership; which agile leadership styles best suit a particular organizational context and under what specific
conditions; agile leadership style variance in terms of organizational culture, geographic location, and
development over time (Hutanu et al., 2015). Although these gaps justify further research, additional
limitations of this study include: no reference to the number, timescale or details of existing studies used for
analysis; Scientific studies were the only ones selected for inclusion. Although scientific terms are not defined,
it can be concluded that all of the research is based on quantitative methods, meaning that findings from all
groups of research based on qualitative methods have been excluded.

Complex Adaptive Systems, Complexity Science, Complexity Leadership, Resilient Complexity
Leadership

The concept of Complex Adaptive Systems (CAS) has historical roots associated with the Santa Fe Institute,
where members sought to create a collective theoretical model for understanding complexity involving
spontaneously self-organizing entities (McCarthy et al., 2023). In this context, complexity is often related to
the interconnectivity between an organization and its environment (Irava & Moores, 2010). CAS, in its holistic
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sense, is described by Zhang et al. (2021) as a system consisting of many agents that follow a certain set of
rules, which direct them to change their behavior to align with the behavior of other agents. The concept of
CAS is naturally related to agile organizations, as proposed by Simdes-Coelho et al. (2023) especially in the
context of the potential power of digital technology to increase competitiveness. A recent systematic literature
review on digital transformation conducted by Plekhanov et al. (in press) strengthens the link between CAS
and agile organizations. Analysis of 537 previous peer-reviewed studies highlights that digital ecosystems can
be viewed as an increasingly important example of CAS, as they encompass digital connectivity between
multiple stakeholders.

In the context of digital ecosystems, Baseri et al. (2024) emphasize the importance of developing
appropriate leadership approaches. They highlight that leaders in digital ecosystems must act as orchestrators,
facilitate self-organizing practices, and create the right incentives and strong relationships between ecosystem
members. This includes demonstrating continuous improvement, removing obstacles, motivating and
supporting individuals, and creating a work environment focused on team collaboration. The definition of
leadership attributes that optimize innovation potential in organizations is in line with Lamnabhi-Lagarrigue
et al. (2017) vision of leadership in the CAS context. The main findings of the research by Akgiin (2020)
asserts that orgasnizations involved in digital ecosystems must proactively review their governance,
organizational structure, and production systems to ensure success in an ever-changing environment. This
shows that the CAS concept is not only theoretically relevant, but also has significant practical implications in
today's digital era.

The impact of the shift in the production paradigm from linear multistage processes towards distributed
and interconnected production methods is very significant in the context of CAS. Plekhanov et al. (in press)
highlights that distributed production processes allow many activities to occur simultaneously, enabling
organizations to be more responsive to rapid and complex environmental changes. This highlights the need for
a new leadership approach suited to the dynamics of this complexity. However, although understanding of the
importance of new leadership approaches is increasing, there is still a gap in understanding the characteristics
of these leadership approaches. This research highlights that the conclusions drawn may not be statistically
significant due to the relatively small and unrepresentative sample, emphasizing the importance of further
research in this area. When CAS concepts are applied to organizations, especially those described as networks
of interacting people, Complexity Science becomes key in understanding the dynamics of these interactions.
This science seeks to understand how these complex interactions occur, why they occur in certain ways, and
how these complex behavioral patterns develop over time (Rementeria, 2022).

In the context of leadership, traditional approaches have proven no longer suitable for directing CAS where
innovation, adaptation and learning continue to emerge. Instead, the concept of complexity leadership
becomes relevant, where leadership responsibilities are shared among all employees in the organization. In this
approach, formal leaders only act as facilitators who coordinate operations, while decisions and initiatives are
taken collectively by members of the organization. Thus, this research highlights the need for a new leadership
approach called Agile Complexity Leadership, which adapts to the dynamics of complexity in organizations.
This represents an evolution in the understanding of leadership in the context of complexity and CAS, with the
understanding that effective leadership in an ever-changing environment must be agile, able to manage
complexity, and facilitate collaboration between organizational members.

Recent research by Sherehiy & Karwowski (2014) revealed that the importance of organizational
adaptability in managing Complex Adaptive Systems (CAS) has not been fully recognized by academics and
practitioners. Although having effective adaptability is a key factor, there is still a gap in understanding and
recognition of this concept. One of the main challenges faced by many companies is finding the right balance
between the need to run production operations efficiently to generate revenue and the need to innovate and
maintain business continuity in an ever-changing environment. Chaurasia et al. (2024) complement these
findings with their research aimed at understanding the role of agile leadership and strategic flexibility in
facilitating digital transformation in small businesses. Through a quantitative survey involving 519 small
businesses in Indonesia and Malaysia, this research highlights the importance of agile leadership as a
determining factor for success in implementing a digital transformation strategy well.

The results of this study show that, in the era of digital transformation, adaptive and agile leadership is
becoming increasingly important. Leadership that is able to adapt quickly to change, promote strategic
flexibility, and facilitate organizational transformation to a dynamic digital environment can be a significant
difference between success and failure in business. Therefore, a deep understanding of CAS concepts and
organizational adaptability is becoming increasingly important for leaders and decision makers in this digital
era.
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In the research several problems and knowledge gaps can be identified: (1) Knowledge Gaps in Leadership
Attributes. There is a significant knowledge gap regarding the leadership attributes required to optimize
organizational agility, especially in the context of business sustainability. Research does not yet fully
understand how the right leadership can steer an organization in an agile and sustainable direction. (2)
Research Methods that Depend on Quantitative Methods. Current research focus tends to rely on quantitative
methods with the use of samples that may not be completely statistically representative. This can limit a deeper
understanding of the dynamics of organizational complexity and the leadership required to face diverse
challenges. (3) Lack of Understanding of Complexity Leadership Concepts. The concept of complexity
leadership has been relatively neglected, despite its great potential as an effective leadership model for
optimizing performance in complex adaptive systems such as agile organizations. A lack of understanding of
this concept can hinder progress in developing leadership strategies that suit the demands of a complex
business environment. (4) Challenges in Finding a Balance Between Production and Innovation. The
challenge for organizational leaders, especially in small businesses, is to find the right balance between the
need to run production operations efficiently to generate revenue and the need for innovation and digital
transformation. Research still needs to explore in depth how leadership can facilitate this balance.

In the relationship between Information Technology (IT) competencies and organizational agility, a
nomological network helps describe the complex interactions between key variables that influence
organizational agility. First, IT competency includes technical aspects such as software development, network
infrastructure, data management, and adaptation to new technology. Second, organizational agility reflects an
organization's ability to be responsive to environmental changes, identify new opportunities, and adapt
strategies and operations flexibly. Third, IT competency directly influences an organization's level of
innovation by facilitating the implementation of new technology and creativity in utilizing existing technology
to improve products, services and processes. Fourth, rapid and effective adoption of technology also influences
organizational agility, with organizations that have strong IT competencies tending to adapt more easily to
technological changes and improve their performance. Fifth, good IT competency can improve operational
efficiency through process automation, better data management, and IT infrastructure optimization, which in
turn allows organizations to respond more quickly to change and gain competitive advantage. Sixth,
organizational resilience can also be influenced by IT competency, with resilient information systems and IT
infrastructure that can be recovered quickly helping organizations better deal with disruptions or stress.
Finally, adopting a good digitalization strategy, supported by strong IT competencies, is the key to increasing
organizational agility by increasing efficiency, expanding markets and creating added value for customers. By
understanding and optimizing the relationship between IT competency and organizational agility,
organizations can gain sustainable advantages in an ever-changing marketplace.

Conclusions

This in-depth review of how organizational agility can be enhanced through agile complexity leadership has
highlighted several significant gaps in current knowledge. One of the main gaps is the lack of a clear
understanding of the ideal attributes that professionals should possessleaders to optimize organizational
agility. The concept of agility in this context is complex, because it is not only related to organizational
structure and process design, but also requires a leadership approach that focuses on business sustainability
rather than short-term production results. Additionally, unconventional practices and processes and new
thinking are often difficult to identify and understand. The review also shows that the analytical focus of
existing research tends to be limited to quantitative methods, with little contribution from qualitative studies.
In fact, conclusions are often drawn from research with samples that are not statistically representative. This
highlights the importance of broadening the scope of research methodology to include qualitative studies,
which can provide deeper insights and human perspectives on the concept of leadership complexity.

Qualitative studies can also aid in a better understanding of human factors that influence innovation, such
as human ego and competition, which are often overlooked in quantitative research. Furthermore, there is a
need to integrate various business management disciplines to better understand the concept of agile complexity
leadership and its impact on innovation capabilities. This is important to optimize the application of
digitalization in SMEs, because human factors that influence innovation must also be taken into account.
Expanding research to encompass multiple management disciplines will assist in gaining a more holistic
understanding of how organizations can become more agile through complex leadership. In this case, further
research that includes qualitative approaches and takes into account human factors influencing innovation
would be an important step to fill existing knowledge gaps. This will help in developing a deeper

Journal homepage:https://jurnal.iicet.org/index.php/jppi



Nadeak, B. JPPI (Journal of Indonesian Educational Research)
Vol. 10, No. 3, 2024, pp. 294-306
304

understanding of the concept of complexity leadership and how it can be applied to increase organizational
agility, especially in the context of digital transformation in the SME sector.
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