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This study sets out to develop a comprehensive model for realizing the green
city, with particular emphasis on the optimal management of water and energy
resources in Fars Province. The research is applied in purpose and follows an
exploratory mixed-methods design. In the first phase, qualitative data were
gathered through semi-structured interviews with 20 urban experts and analyzed
using Attride-Stirling's thematic network analysis. This phase yielded 187 initial
codes, 48 basic themes, 14 organizing themes, and, ultimately, 6 global themes:
water resources management, energy consumption management, sustainable
green space, smart technologies, education and culture, and waste management.
In the quantitative phase, the criteria were first prioritized through an Analytic
Hierarchy Process (AHP) involving 40 experts; the results identified water
resources management and energy consumption management as the two most
important dimensions. Confirmatory factor analysis was then used to assess
construct validity, and the fit indices confirmed that the measurement model fit
the data well, with all constructs demonstrating acceptable convergent and
discriminant validity as well as reliability. Finally, structural equation modeling
was applied to explain the causal relationships among the components. The
results showed that water resources management (8 = 0.41) and energy
management (f = 0.33) had the strongest direct effects on the green city index,
while waste management ( = 0.27), sustainable green space (p = 0.21), smart
technologies (B = 0.18), and education (B = 0.14) also exerted positive and
significant effects. A coefficient of determination of 0.68 indicated that the six
identified dimensions jointly explain 68 percent of the variance in the green city
index. These findings underscore that achieving a green city in semi-arid regions
such as Fars demands an integrated, multidimensional approach—in particular, a
simultaneous focus on water management, energy, and smart technologies
alongside ecological management and citizenship education.
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1. Introduction

The growth of urbanization and the mounting pressure on natural resources have made the green city
model an urgent priority in urban planning. In Fars Province, limited water resources, high energy
consumption, and pressing environmental problems intensify the need for a comprehensive model of
sustainable urban development. The green city concept emphasizes the optimal management of
resources, the protection of the environment, the improvement of quality of life, and the adoption of
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modern technologies. Accordingly, this study aimed to design a comprehensive green city model for
Fars Province grounded in the sustainable management of water, energy, and smart technologies. It
seeks to identify and prioritize the principal dimensions of the green city and to provide a scientific
and practical framework for sustainable urban policymaking and planning in the province.

2. Materials and Methods

This research is applied in purpose and follows an exploratory mixed-methods design. In the
qualitative phase, data were collected through semi-structured interviews with 20 experts in urban
planning, the environment, energy, and water resources in Fars Province. Purposive and snowball
sampling continued until theoretical saturation was reached. The qualitative data were analyzed using
Attride-Stirling's thematic network analysis, which produced the initial codes together with the basic,
organizing, and global themes. In the quantitative phase, 40 managers and relevant experts were
selected through purposive and judgmental sampling. The Analytic Hierarchy Process (AHP) was
used to prioritize the main dimensions of the green city; after the inconsistency ratio was examined,
the experts' judgments were aggregated using the geometric mean. Confirmatory factor analysis was
then employed to assess the validity and reliability of the constructs, and structural equation modeling
was used to test the effects of the extracted dimensions on the green city model.

3. Results

The qualitative phase identified a total of 187 initial codes, 48 basic themes, 14 organizing themes,
and 6 global themes. The six global themes—optimal water resources management, optimal energy
consumption management, the design and management of sustainable green space, smart and modern
technologies, environmental education and culture, and pollution and waste reduction—formed the
core structure of the proposed green city model. The hierarchical analysis showed that optimal water
resources management ranked first with a weight of 0.424, followed by optimal energy consumption
management (0.203) in second place; sustainable green space and waste management/pollution
reduction shared third and fourth place with weights of 0.108 each; smart technologies ranked fifth
(0.089); and education and culture ranked sixth (0.068). The inconsistency ratio of the pairwise
comparisons was 0.00, indicating a high degree of consistency in the experts' judgments. These results
confirm that, under the conditions of Fars Province, water and energy are the most decisive factors
shaping the green city model.

Confirmatory factor analysis showed that all constructs possessed acceptable convergent validity,
discriminant validity, and composite reliability: the standardized factor loadings were at satisfactory
levels, the AVE values for all constructs exceeded 0.5, and the CR values exceeded 0.7. The fit indices
of the measurement model were likewise satisfactory. In the structural equation model, the fit indices
confirmed the adequacy of the model. The standardized path coefficients indicated that water
management (B = 0.41) and energy management (3 = 0.33) had the strongest effects on the green city
index, followed by waste management and pollution reduction (§ = 0.27), sustainable green space (f =
0.21), smart technologies (B = 0.18), and education and culture (B = 0.14). A coefficient of
determination of 0.68 showed that 68 percent of the variance in the green city index is explained by
these six main criteria, attesting to the model's strong explanatory power.

4. Discussion and Conclusion

The findings demonstrate that sustainable water and energy management are the most important pillars
for realizing a green city in Fars Province, as they carried the greatest weight and exerted the strongest
effects in both the experts' prioritization and the structural model. This suggests that planning for a
green city in Fars should focus, above all, on optimizing water and energy consumption and improving
the efficiency of urban infrastructure. Beyond these two components, sustainable green space, waste
management, smart technologies, and environmental education also play a significant role in
completing the green city model. Overall, the proposed model offers a practical foundation for
sustainable urban policymaking and planning in Fars Province.
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