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Abstract

Background and Purpose: The acceleration of digital transformation has fundamentally challenged
traditional governance models in the public sector. Agile governance has emerged as a novel
paradigm for addressing this growing complexity; however, the dynamic and nonlinear
relationship between digital transformation objectives and the capabilities required for agile
governance has received limited scholarly attention. This study aims to design and validate a
predictive model capable of simulating these complex dynamics within the Iranian public sector.
Methodology: This research is applied in purpose and survey—analytical in terms of data collection.
The study adopts an exploratory—applied mixed-methods approach grounded in a Mamdani-type
fuzzy inference system. The dimensions and components derived from the literature review and
theoretical foundations were validated using the fuzzy Delphi method through a questionnaire
administered to 16 domain experts, achieving expert consensus. Subsequently, fuzzy rules were
defined using fuzzy inference techniques, and the agile governance prediction model was developed
in MATLAB, incorporating digital transformation as three input variables and six agile governance
output variables.

Findings:The findings identify and validate key components of agile governance in the context of
digital transformation in Iran, encompassing: Substantive dimensions, including flexible decision-
making, citizen-centricity, and agile accountability; Process dimensions, such as agile and lean
methods, as well as stakeholder collaboration and participation; and Structural dimensions,
including adaptive organizational capacity and flexible, responsive structures. Moreover, the results
confirm the existence of a complex, nonlinear relationship between digital transformation and the
dimensions of agile governance.

Conclusion: The relationship between digital transformation and agile governance is inherently
dynamic and characterized by complex interdependencies. The primary contribution of this study
lies in the development of a predictive and diagnostic tool that extends beyond conventional
descriptive frameworks. The proposed model provides a strategic roadmap for public-sector
policymakers and managers, enabling them to identify and prioritize the agile governance
capabilities required to effectively support digital transformation objectives.
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Extended Abstract

Introduction: The era of digital transformation has imposed a fundamental paradigm shift on the
public sector, compelling traditionally stable, hierarchical bureaucracies to operate in an environment
of unprecedented volatility and complexity. While agile governance is widely posited as the
necessary response, a critical gap exists in understanding the intricate, non-linear dynamics of its
relationship with digital transformation. Existing research has successfully identified what
components constitute agile governance but has largely treated them as a static checklist. It remains
unclear how these capabilities interact and how the need for them evolves with strategic intent.

This study addresses this gap by moving beyond static factor identification to dynamic simulation.
The primary purpose of this article is to design and empirically validate a dynamic predictive model,
using a Fuzzy Inference System (FIS) approach, to simulate the complex relationships between
strategic digital transformation ambitions (as inputs) and the requisite agile governance capabilities
(as outputs) within the public sector. By modeling these dynamics, the research aims to provide a
nuanced, predictive tool that can serve as a strategic roadmap for policymakers, helping them
navigate the transformation journey more effectively. The study is contextualized within Iran's
primary information technology organization, providing a rich setting for understanding these
dynamics.

Materials and Methods: This applied research employs a mixed-methods approach with a
sequential exploratory design, purposefully structured to build a robust foundation for the core
modeling exercise. The methodology was executed in two primary phases, leveraging the collective
intelligence of a panel of 16 senior experts.

Phase 1: Conceptual Framework Validation using the Fuzzy Delphi Method (FDM)

The initial phase was dedicated to establishing a valid and reliable conceptual framework to serve as
the architecture for the subsequent model. Following an extensive literature review and exploratory
interviews to ensure contextual relevance, the Fuzzy Delphi Method (FDM) was applied. This
technique was chosen for its proficiency in achieving a stable consensus among experts while
systematically managing the inherent vagueness in their linguistic judgments. This process validated
the core variables for the model: three input dimensions for Digital Transformation (Use of New
Technologies, Process & Service Transformation, User Experience Enhancement) and six output
dimensions for Agile Governance (Flexible Decision-Making, Citizen-Centricity, Agile & Lean
Methods, Collaboration & Participation, Adaptive Capacity, and Flexible Structures) .

Phase 2: Dynamic Modeling and Validation using a Fuzzy Inference System (FIS)

The central contribution of this paper rests in this phase, where a Mamdani-type Fuzzy Inference
System (FIS) was designed using MATLAB's Fuzzy Logic Toolbox. The FIS approach was
strategically chosen for its unique ability to translate expert knowledge expressed in natural language
into a computable format (IF-THEN rules) and to model complex, non-linear relationships. The FIS
was architected with the validated dimensions from Phase 1. The model's knowledge base, consisting
of 27 "IF-THEN" rules, was meticulously constructed through a structured knowledge elicitation
process, using a rule-matrix questionnaire administered to the expert panel.

The model's validity was then assessed through a rigorous, two-pronged approach

1 Logical Validation (Sensitivity Analysis): The model's internal consistency and logical behavior

were tested through a comprehensive sensitivity analysis. This involved systematically altering each
input variable to observe its impact on the outputs, allowing for an examination of the model's
dynamic responses.
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2 Empirical Validation (Expert Judgment Comparison): The model's external validity and predictive

accuracy were evaluated by comparing its outputs against the independent judgments of a 10-expert
panel. Five key managerial scenarios (including the organization's current state) were designed. The
model's predictions for each scenario were then benchmarked against the aggregated fuzzy mean of
the experts' assessments, and the Mean Absolute Percentage Error was calculated.

Discussion and Results: The analysis of the FIS model yielded several critical insights into the
dynamics of agile governance, all of which are underpinned by the robust validation process:

1 High Predictive Accuracy and Model Validity :The empirical validation process demonstrated the

model's high degree of accuracy. The comparison between the FIS predictions and expert judgments
for the five scenarios yielded a low Mean Absolute Percentage Error of only 57/. This finding

confirms that the model successfully simulates the complex reasoning and decision-making
processes of human experts, establishing its credibility as a reliable predictive tool.
2 Logical and Realistic Dynamic Behavior: The sensitivity analysis confirmed that the model

behaves logically, demonstrating a monotonic positive relationship between inputs and outputs.
More importantly, it revealed a non-linear, stepwise behavior, characterized by threshold points
(where small investments yield no initial return), inflection points (where rapid performance jumps
occur), and saturation points (where further investment yields diminishing returns). This non-
linearity realistically mirrors the complexities of organizational change.

3 Identification of Specialized Strategic Drivers: The disaggregated sensitivity analysis revealed

that different agile governance capabilities are activated by distinct digital transformation goals:

The need for Citizen-Centricity is almost exclusively driven by the strategic goal of enhancing user
experience.

The adoption of Agile & Lean Methods and Flexible Structures is primarily driven by the ambition
for deep process and service re-engineering.

The necessity for Adaptive Organizational Capacity (including skilled human resources and a
learning culture) is most strongly correlated with the adoption of new and disruptive technologies.
Conclusion: This research successfully designed and empirically validated a dynamic model that
predicts agile governance requirements based on strategic digital transformation goals. The main and
innovative result of this research is the assertion that the path to agile governance is not monolithic
but is highly contingent on strategic intent. The traditional, one-size-fits-all approach to implementing
agile practices is suboptimal. Instead, public sector organizations must adopt a targeted, capability-
driven strategy.

The non-linear behavior of the system implies that strategic investments must be substantial enough
to overcome initial inertia and cross critical performance thresholds. Theoretically, this study
contributes to Contingency Theory by providing a dynamic model of "fit" between strategy and
organizational design. Practically, the model serves as a "strategic simulator" and diagnostic tool for
public sector managers, offering a robust, validated framework for aligning governance capabilities
with digital transformation ambitions. This research moves beyond descriptive frameworks to
provide a predictive tool that can guide more effective and evidence-based decision-making in the
public sector's digital transformation journey.

Keywords: Agile Governance, Digital Transformation, Fuzzy Inference System, Fuzzy Delphi
Method
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