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Background and purpose: Contemporary organizations are contending with escalating complexity
resulting from technological advancements and rising levels of uncertainty. In this context, public sector
organizations necessitate the adoption of flexible and distributed leadership strategies to effectively
address multifaceted challenges. The objective of this study is to investigate the key factors that facilitate
the development of complexity leadership within public sector entities.

Research method: This research was of an applied-developmental nature and was conducted employing
a mixed exploratory approach. The qualitative component was executed utilizing the Delphi technique,
with a panel of twenty-eight experts purposefully and judgmentally selected. The quantitative component
involved a cross-sectional survey, with the statistical population comprising all managers and experts
within public sector organizations in West Azerbaijan Province. A sample of three hundred thirty-five
individuals was determined based on the Cochran formula and the random cluster sampling method.
Data collection in the qualitative phase was carried out through the Delphi technique and interviews,
while in the quantitative phase, data were gathered via a structured questionnaire. The data were analyzed
using structural equation modeling based on partial least squares (PLS), employing SmartPLS version 3
software.

Findings: During the qualitative phase, five primary categories of drivers were identified, comprising
29 constituent components. The consensus among experts was subsequently validated in the third
and fourth Delphi rounds, with Kendall’s coefficient of agreement approximating W = 0.702 and W
~ 0.715, respectively. In the quantitative phase, the constructs demonstrated satisfactory reliability and
validity, with composite reliability (CR) and Cronbach’s alpha (o) values exceeding the threshold of 0.70.
The proposed conceptual model was confirmed, with the coefficient of determination for complexity
leadership (R?) reaching 0.781, the predictive relevance (Q?) measuring 0.504, and the goodness-of-fit
(GOF) index valued at 0.669. These indicators collectively affirm the model’s significant fit and robust
predictive capacity.

Conclusion: The findings will establish an operational framework for identifying and addressing the
primary catalysts of complexity in leadership development. Furthermore, they will demonstrate that
enhancing organizational learning, fostering managerial agility, and diminishing structural obstacles
should be prioritized as fundamental strategic initiatives.
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Introduction

The contemporary global environment is increasingly characterized by volatility, uncertainty,
complexity, and ambiguity (VUCA), which collectively pose significant challenges to traditional
paradigms of organizational leadership and governance. Rapid technological advancements, the
globalization of socio-economic processes, and profound structural transformations within societies
have fundamentally altered the operational landscape for organizations. In this dynamic context,
public sector organizations encounter unprecedented pressures, as they are mandated to address a wide
array of complex societal issues, including governance, public health, security, and sustainability.

Conventional linear and hierarchical leadership approaches are no longer sufficient in environments
where outcomes are often unpredictable, dependencies are numerous, and adaptive responses are
essential at all organizational levels. Consequently, organizations must be reconceptualized as complex
adaptive systems, wherein leadership emerges through dynamic interactions, shared sense-making,
and distributed decision-making processes. Particularly, public sector entities—confronted with
bureaucratic inertia and escalating public expectations—must adopt forms of complexity leadership
that emphasize flexibility, innovation, and agility, while upholding principles of accountability and
transparency.

In response to these challenges, the present study was conceived to develop, conceptualize,
and empirically validate a localized model identifying the key drivers of complexity leadership
development within public sector organizations. Although complexity leadership theory has been
extensively applied within private-sector and project-based contexts, its operational relevance within
public administration remains underexplored, especially in developing countries. Accordingly, this
research seeks to identify the fundamental drivers of complexity leadership, to construct a contextually
relevant framework, and to empirically assess its structural validity within the Iranian public sector.

Research Methodology

This study was conducted with an applied developmental objective and employed a sequential
exploratory mixed-methods research design. The research comprised two principal phases:

Phase I — Qualitative Exploration

The qualitative phase aimed to generate theoretical insights and identify initial components of the
drivers of complexity leadership. A Delphi method was utilized over four iterative rounds, involving
a panel of twenty-eight subject-matter experts. Participants were selected through purposive and
snowball sampling techniques, based on criteria including possession of doctoral-level qualifications
in management (with specialization in public administration or human resources), a minimum of
ten years of academic or professional experience in leadership and organizational management, and
demonstrated familiarity with complexity theory and public sector dynamics. In each Delphi round,
participants evaluated, refined, and ranked proposed dimensions and indicators. Consensus was
measured using Kendall’s coefficient of concordance (W). By the third round, a statistically significant
level of consensus was achieved (W = 0.702), and by the fourth round, it increased marginally to W
~ 0.715, indicating strong and stable agreement. Upon reaching saturation, the Delphi process was
concluded. The qualitative analysis identified five main dimensions and twenty-nine components,
which were hypothesized as drivers of complexity leadership development.

Phase II — Quantitative Validation

The quantitative phase employed a cross-sectional survey design. The target population consisted of
all managers and experts employed within selected public sector organizations in West Azerbaijan
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Province, Iran (N = 2,604). A sample size of 335 respondents was determined using Cochran’s
formula and selected via a cluster random sampling method. The primary instrument was a structured
questionnaire developed based on the results of the Delphi study. The questionnaire’s reliability and
validity were tested; Cronbach’s alpha averaged 0.91, indicating excellent internal consistency, and
both convergent and discriminant validity were established. Data analysis was conducted using
Partial Least Squares Structural Equation Modeling (PLS-SEM), implemented in SmartPLS 3.

The model’s fit was evaluated through several indicators: Composite Reliability (CR) and Average
Variance Extracted (AVE) exceeded standard thresholds (CR > 0.7, AVE > 0.5); the R? value for
complexity leadership was 0.781, suggesting that the identified drivers accounted for approximately
78% of the variance; the Q* value was 0.504, demonstrating strong predictive relevance; and the
Goodness of Fit (GOF) index reached 0.669, indicating substantial explanatory power.

Findings

The research yielded both conceptual and empirical findings.

Qualitative Findings:

The Delphi methodology identified five overarching categories of determinants:

1. Leader’s Characteristics and Competencies —including cognitive flexibility, ethical and emotional
dimensions, sensemaking amid uncertainty, trust-building, and mental models that promote adaptive
leadership.

2. Environmental and Organizational Factors — such as structural barriers, organizational dynamics,
feedback mechanisms, self-organization, and the capacity to adapt to emergent complexities.

3. Analytical and Strategic Approaches — encompassing systems thinking, comparative analysis,
dissemination of knowledge, and effective management of change and ambiguity.

4. Organizational Actions and Processes — including conflict resolution, multifaceted decision-
making, leadership tensions, diversity management, and organizational emergence.

5. Contextual and Cultural Foundations — covering organizational health, indigenous cultural values,
interdisciplinary perspectives, simulation-based policymaking, and the cultivation of a learning-
oriented organizational culture.

These drivers were not only identified but also rated highly in importance by expert consensus, with
all mean ratings surpassing the established threshold for high importance.

Quantitative Findings:

The survey data empirically corroborated the proposed conceptual model. The five primary
categories and the 29 constituent components demonstrated strong reliability and validity. Structural
equation modeling confirmed that:

» Complexity leadership is significantly influenced by the identified drivers.
* The model exhibited robust explanatory power, accounting for 78% of the variance.
* The predictive capacity of the model was validated, with Q* = 0.504.

* All pathways within the model were statistically significant (p < 0.001), highlighting the systemic
relevance of the framework.
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Additionally, comparative analysis with prior studies indicated consistency with existing findings
on organizational learning and managerial agility as vital mediators for effective leadership
within complex environments. Of particular note, the study underscored that managerial agility is
indispensable; without rapid and contextually sensitive decision-making, other drivers of complexity
leadership are rendered less effective.

Conclusion

This study enhances the existing body of knowledge on leadership within public administration by
developing and validating a context-specific model of the drivers of complexity leadership. The
findings indicate that complexity leadership in public organizations is multifaceted, necessitating
not only the competencies of individual leaders but also structural, cultural, and systemic facilitators.

From a practical standpoint, the model provides actionable insights for policymakers and organizational
leaders, emphasizing the importance of:

* Investing in ongoing organizational learning to foster enhanced adaptability;

* Designing interdisciplinary training programs to develop cognitive flexibility and sensemaking
capabilities among leaders;

* Reforming bureaucratic structures to diminish rigidity and promote self-organization;
* Cultivating cultural environments that support transparency, collaboration, and innovation.

In doing so, the study lays the groundwork for the development of more resilient and adaptable
public sector organizations, capable of navigating turbulence and delivering efficient, transparent,
and citizen-centered services.

Future research endeavors should focus on testing this model across various regions and organizational
levels, employing longitudinal research designs to capture the dynamic evolution of complexity
leadership, and examining the role of digital transformation as a catalyst for increased complexity
within public administration.
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