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identify the drivers of ecological sustainability of coastal cities, and the SWARA and MABAC
multi-indicator decision-making methods were used, respectively, to weight and determine the
relative importance of drivers and rank coastal cities based on these drivers. In the second and
third stages, the statistical community includes the group of experts who were selected from the
first stage statistical community. Based on the results and the between the variables, 10 factors
were identified as drivers of ecological sustainability of coastal cities based on correlations
between the studied variables, which after naming, include the drivers of "sustainable urban
management”, "coastal governance", “protection measures"”, "Consequences of city metabolism"
and... Also, based on the results of the drivers of "coastal governance", "sustainable urban
management”, “"economic development™ with weights of 0.41, 0.23 and 0.13, respectively, the
drivers of "environmental factors" and "development of citizen awareness" with weights of 0.2
and 0.1 are the most important. They are the least important. The results of the comparative
comparison of the studied coastal cities showed that the cities of Bushehr and Mahshahr have the
highest relative stability with weights of 0.350 and 0.151, respectively, and the cities of Ganaveh
and Handijan have the lowest relative stability with weights of -0.071 and -0.0191.
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1. Introduction

Coastal areas are recognized as highly dynamic natural environments with the most intense human activities
and economic development. They play a crucial role in providing numerous ecosystem services, including but
not limited to food supply, transportation, trade, and more (Zheng et al. 2020:10; Gao et al.2022:14; Bax et
al.2022: 190). Coastal settlements have emerged as favorable locations for the optimal expansion of human
populations, offering a wide array of social and ecosystem services. As a result, over two-thirds of the world's
major urban centers, such as Tokyo, Mumbai, and others, are currently situated in coastal areas (Zhao et al.
2018: 3204; Blackburn et al., 2019: 663). The swift expansion of coastal urbanization, characterized by
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excessive resource consumption and environmental exploitation in the urban metabolic process, has led to a
multitude of adverse outcomes. These consequences have posed significant threats to the sustainability of
human life, the stability of coastal regions, and the natural biological cycle (Hao et al. 2018: 501; Ochoa et al.
2018: 85; Tang et al. 2021:11; Bax et al. 2022 :191). In light of the impacts of urbanization on coastal areas, it
is imperative to address the ongoing development of human societies while simultaneously safeguarding the
ecological system. This necessitates the adoption of a new paradigm that is sustainable, integrated, and
comprehensive in its approach (Li et al. 2022).The concept of ecological sustainability involves the application
of scientific analysis and ecological principles to achieve optimal harmony between social development and the
natural environment, particularly in coastal urban areas. This approach is expected to play a significant role in
shaping the paradigm of sustainable development (Rauscher & Momtaz 2014: 46).

2. Methods and Material

The present study is oriented towards applied research with a qualitative approach. Data collection has been
conducted using documentary, library, and field methods, encompassing three primary phases. Initially,
exploratory factor analysis was employed to identify the drivers of ecological sustainability by examining the
correlations among the identified variables. Subsequently, the SWARA weighting method was utilized,
drawing upon expert opinions to ascertain the weights of the extracted factors and their significance in relation
to the ecological sustainability of the coastal cities under investigation. Ultimately, the MABAC ranking
method was employed as a multi-indicator decision-making approach to prioritize options based on criteria
related to their benefits and drawbacks.

3. Results and Discussion

Using exploratory factor analysis, 10 factors that have specific values higher than 0.4 were identified as drivers
of the ecological sustainability of coastal cities. The drivers have been named by convention and based on their
subgroup variables and using the opinions of experts in the field of urban management, and they are economic
development, resource consumption, environmental factors, sustainable urban management, coastal
governance, emission of pollutants, consequences of city metabolism, Population transfer, development of
citizen knowledge, protection measures.

Based on the results of the SWARA model, the coastal governance factor with a weight of 0.41 is the most
important. The factors of "sustainable urban management™ and "economic development” on the coasts and the
factor of "population loading" are in the next ranks with weights equal to 0.23, 0.13, and 0.08, respectively.
Based on the results of the MABAC multi-indicator decision-making model, the coastal city of Bushehr has the
first rank with a weight of 0.350 compared to other investigated coastal cities. The lowest rank is related to the
coastal city of Handijan with a weight of -0.0191.

4. Conclusion
Based on the results of this research, the drivers of ecological sustainability of coastal cities are "consequences

of urban metabolism", "sustainable urban management"”, and "resource consumption™ and... . Among these
drivers, "coastal governance", "sustainable urban management" and "economic development™" were recognized
as the most important drivers, respectively. Coastal governance plays a pivotal role in shaping the present and
future condition of coastal areas, exerting influence at the macro level (Chapman et al., 2018: 562; Gao et al.,
2022: 14; Irazabal, 2018: 887). The significance of this driver is such that, apart from shaping the trajectory of
future coastal area development at both macro and micro levels, it can impact diverse aspects of coastal area

and city stability. Previous research has confirmed these occurrences (Pickett et al., 2016:8).
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Of the coastal cities under examination, Bushehr City exhibits greater ecological stability owing to its regional
and local policy influence and decision-making, as well as its infrastructure designed to mitigate the adverse
effects of urban metabolism. The coastal city of Mahshahr, as the second city in consideration, has
implemented several measures to decrease the emission of industrial pollutants and preserve existing resources,
in addition to possessing the aforementioned infrastructure. However, it continues to be impacted by the
ramifications of polluting industrial development and is distant from practices associated with the green
economy (Mohammadi and Rabati, 2010: 118; Maruf Nejad and Rais Qanavati, 2013: 31).

Keywords: Drivers of ecological sustainability, Coastal cities, Exploratory factor analysis, Persian Gulf.
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Initial Eigenvalues Rotation Sums of Squared Loadings
Component - - - -
Total | % of Variance | Cumulative% | Total | % of Variance Cumulative%
1 10.696 29.712 29.712 3.155 8.763 8.763
2 2.077 5.769 35.481 3.136 8.712 17.475
3 1.864 5.178 40.659 3.090 8.583 26.058
4 1.758 4.883 45.542 3.062 8.505 34.563
5 1.531 4.253 49.796 2.539 7.051 41.615
6 1.419 3.941 53.737 2.459 6.831 48.445
7 1.288 3.578 57.315 1.890 5.249 53.694
8 1.216 3.378 60.693 1.836 5.100 58.794
9 1.128 3.135 63.827 1.457 4.048 62.842
10 1.073 2.981 66.808 1.428 3.966 66.808
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