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Objective:Waste management is one of the main challenges of modern cities, especially
coastal cities. One of the most significant problems in Mahmoudabad is the lack of proper
waste management. Smart growth in waste management focuses on integrating technology
and sustainable methods to optimize waste collection, reduce environmental impacts, and
promote recycling. This study presents the key indicators and trends related to smart waste
management in the coastal city of Mahmoudabad.

Methods: This research is a mixed-method descriptive-survey study, in which the opinions
of 20 experts in waste management and urban growth, along with randomly sampled
citizens of Mahmoudabad, were collected. Qualitative data were analyzed using the
Grounded Theory method, and quantitative data were analyzed through Structural
Equation Modeling.

Results: The findings showed that the indicators of “modern leadership” and “adequate
infrastructure” had the highest mean values of 4.6 and 4.04, respectively. Statistical tests
(KMO, Bartlett, Kolmogorov-Smirnov) confirmed that the sample size was appropriate,
and the Cronbach’s alpha coefficient above 0.7 verified the model’s reliability. In the
structural model, the indicators “modern leadership” (f = 0.91) and “smart analytics” (f =
0.82) had the most significant impact on waste management. The GOF index was 0.55,
indicating a good model fit.

Conclusions: The results demonstrated that employing smart growth indicators such as
local community participation, developing digital infrastructure, utilizing new technologies
like the Internet of Things (loT) and smart waste bins, and implementing intelligent
resource management plays an effective role in improving waste management and
promoting sustainable environmental development in Mahmoudabad.
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EXTENDED ABSTRACT

Introduction

The main issue of this study revolves around the problems and challenges in waste
management in the coastal city of Mahmoudabad, which faces significant negative
consequences due to the lack of an intelligent and efficient waste management system. These
problems include the excessive accumulation of waste throughout the city and environmental
pollution resulting from improper waste disposal, threatening public health and the quality of
life of citizens. Additionally, insufficient infrastructure and the use of outdated technologies
in the processes of collection, transportation, disposal, and recycling of waste have reduced
the efficiency and effectiveness of waste management services. Furthermore, the lack of
sufficient awareness and knowledge among the public and city officials regarding the
importance of optimal waste management and environmental protection has exacerbated the
existing problems. The main objective of this research is to examine the smart growth

indicators and their impact on improving waste management in Mahmoudabad, with an
emphasis on sustainable development and environmental protection. The study aims to
identify the effective factors influencing smart growth in the field of urban waste management
and, by utilizing modern technologies and advanced methods, propose practical and efficient
solutions to enhance the waste management system. Ultimately, this research seeks to outline
a roadmap through which natural resources can be optimally used, improper waste generation
and disposal can be reduced, and the quality of life and environmental health in the coastal
city of Mahmoudabad can be improved. Thus, the outcomes of this research can contribute to
smart and sustainable urban development in this region and provide a successful model for
technology-driven and environmentally oriented urban waste management.

Methods

The present research is applied in its objective and categorized as mixed-method research.
The qualitative statistical population includes experts and specialists in the field of waste
management who have work experience in this area. Twenty individuals were purposefully
selected for the qualitative phase of the study. For the quantitative phase, the statistical
population comprised the citizens of Mahmoudabad, totaling 130,054 people, from which 380
individuals were randomly sampled based on Cochran’s formula. Initially, and prior to the

interviews, the literature review was conducted to identify smart growth indicators in waste
management. This was done through reviewing theoretical studies and related models, from
which the most important dimensions and indicators were extracted. To assess the validity of
qualitative data, the triangulation method was employed. Document analysis and in-depth
interviews were used as data collection tools. During the interviews, efforts were made to
continue gathering information until achieving consensus among experts, as part of the
interview’s validity depends on expert agreement. Using expert opinions, the validity of the
interview questions (qualitative section) and the questionnaire (quantitative section) was
verified. The reliability of the quantitative questionnaire was also confirmed by calculating
Cronbach’s alpha. The Cronbach’s alpha value indicates appropriate reliability of the
research. Moreover, the average value for all the variables exceeded the threshold of 0.5,
confirming the convergent validity of the study.
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Results

This study identified and analyzed smart growth indicators in waste management in the
coastal city of Mahmoudabad. The key indicators included modern leadership, adequate
infrastructure, smart analytics, education and cultural development, and resource
management, each evaluated with specific criteria. Descriptive findings revealed that modern
leadership (with a mean of 4.6) and adequate infrastructure (with a mean of 4.04) had the
highest average scores and were at a desirable level.

Statistical analysis using various tests (KMO, Bartlett, Kolmogorov-Smirnov, Cronbach’s
alpha) showed that the sample size was appropriate, while the data for some variables did not
follow a normal distribution; therefore, non-parametric tests were applied. The Cronbach’s
alpha coefficient for all variables was above 0.7, indicating acceptable model reliability.

The structural model and T-test coefficients demonstrated that all examined indicators
(modern leadership, adequate infrastructure, smart analytics, education and cultural
development, resource management) have a significant impact on waste management, and the
research hypotheses were confirmed. Among these, indicators such as modern leadership ( =
0.91) and smart analytics (B = 0.82) had the greatest influence.

Finally, the GOF index (overall model fit) was 0.55, indicating a good model fit and validity
of the results. Therefore, it can be concluded that utilizing smart growth indicators plays an
effective role in improving urban waste management and promoting sustainable
environmental development in Mahmoudabad

Conclusion

Waste management in coastal cities like Mahmoudabad, due to the unique characteristics of
these areas-including the sensitivity of marine ecosystems and tourist attraction—requires
innovative and intelligent approaches that can simultaneously protect the environment and
improve residents’ quality of life. The research findings indicate that smart growth indicators,
particularly modern leadership and adequate infrastructure, play a vital and key role in
enhancing waste management processes and can increase the efficiency of waste collection,
disposal, and recycling.

Environmental challenges in these areas, such as the vulnerability of coastal ecosystems and
the high volume of waste generated by tourism activities, make special attention to these
indicators essential. Moreover, the success of intelligent waste management systems depends
on active community participation and widespread cultural development to raise awareness
and improve environmental behaviors.

In this regard, the key recommendations for improving waste management in Mahmoudabad
are as follows:

o Employ modern technologies such as the Internet of Things (IoT) and smart waste bins
to optimize the collection process and reduce associated costs.

o Develop digital infrastructure for better communication with citizens and provide
effective feedback on environmental behaviors.

o Use smart resource management systems that, through proper waste separation and
recycling, help reduce waste and conserve natural resources, while also enabling
energy production from waste.

Successful implementation of these solutions requires comprehensive collaboration between
municipal institutions and citizens to achieve a sustainable, efficient, and environmentally
friendly system. Ultimately, realizing smart growth in waste management can not only reduce
negative environmental impacts but also enhance public health and quality of life in the
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coastal city of Mahmoudabad, making it a successful example of sustainable waste
management.

Keywords: Smart Growth, City of Mahmoudabad, Coastal Cities, Waste Management.
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