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Objective: The 15-minute city, as a novel approach in urban planning, emphasizes quick
and easy access to services and facilities within a short distance. This approach can
significantly reduce dependence on private cars and improve environmental indicators. The
aim of this study is to investigate the effects of 15-minute cities on reducing environmental
footprints, traffic, air pollution, and enhancing the quality of urban life in the city of
Urmia.

Methods: This research is descriptive-analytical in nature, and the data were collected
using both library and field methods. In the first stage, indicators related to environmental
footprints and the principles of 15-minute cities were identified through library studies.
Subsequently, a standardized questionnaire was designed based on these indicators and
used for collecting field data. The data obtained were modeled and analyzed using Smart
PLS software.

Results: The findings indicate that accessibility has the greatest impact on reducing
environmental footprints. Easy access to local services and facilities can reduce intra-city
trips and private car usage, thereby decreasing energy consumption and air pollution.
Additionally, the diversity of services and facilities has a significant effect on reducing
environmental footprints, emphasizing the importance of developing local infrastructure
and improving urban amenities. Biocapacity, as a mediating variable, plays a crucial role
in optimizing natural resource consumption and reducing waste production. Furthermore,
renewable energy development, improved waste management, increased green spaces, and
reduced air pollution have positive and significant effects on mitigating environmental
pressures and enhancing urban life quality.

Conclusions: Implementing policies based on the 15-minute city model can have a
profound impact on reducing traffic, optimizing energy consumption, and enhancing urban
sustainability in Urmia. The findings highlight the importance of developing this urban
model as an effective approach to reducing environmental footprints and improving the
quality of life. It is recommended that urban policymakers prioritize this model in future
planning efforts.
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Introduction

In recent decades, the rapid and unregulated growth of cities and the concentration of populations in urban areas
have led to numerous challenges, including increased energy consumption, air pollution, waste generation, and a
decline in urban quality of life. Traditional urban development, characterized by physical expansion and heavy
reliance on private vehicles, has resulted in structures where significant amounts of time and energy are
consumed for intra-city travel. These issues have not only placed immense pressure on the environment and
natural resources but also diminished the quality of life for urban residents. Under such circumstances, the need
to redefine urban planning approaches and develop innovative models that integrate environmental, social, and
economic sustainability has become more pressing than ever.

The 15-minute city, as a novel approach in urban planning, offers a solution to these challenges. Introduced
by Carlos Moreno, this concept is built on the idea of providing residents with quick and easy access to essential
services and facilities within a maximum distance of 15 minutes from their homes. By emphasizing reduced
dependence on private vehicles, increased use of public transportation, cycling, and walking, as well as the
development of local infrastructure and diverse services, this urban model not only enhances residents' quality of
life but also contributes to reducing environmental footprints, traffic congestion, and air pollution.

Urmia, as one of Iran's major cities, faces numerous challenges such as increased traffic, air pollution, and
the degradation of natural resources. The rapid growth of the urban population and the unbalanced development
of infrastructure have placed additional pressure on the city's environment, highlighting the urgent need to adopt
new approaches to urban management. In this context, the 15-minute city approach can serve as an effective
model for reducing environmental pressures and improving the quality of urban life in Urmia.

Materials and Methods

This study investigates the impact of the 15-minute city approach on reducing environmental footprints,
mitigating traffic and air pollution, and improving urban quality of life in the city of Urmia. The research
methodology is descriptive-analytical, utilizing both library and field methods for data collection and analysis at
different stages.

The study population consists of all households residing in Urmia, and the research design was informed by
consultations with 30 urban experts.

In the initial phase, library research was conducted to identify indicators and variables related to
environmental footprints and the principles of 15-minute cities. Key indicators such as accessibility, diversity of
services and facilities, biocapacity, and environmental impacts were identified based on the reviewed resources.

For field data collection, a standardized questionnaire was designed. This questionnaire was developed based
on the indicators extracted during the library research phase.

The collected data were analyzed to ensure the reliability and validity of the instruments used:
Reliability: Assessed through statistical tests such as Cronbach’s alpha.

Validity: Content validity was confirmed through expert review, and construct validity was assessed using
measurement models.

To analyze the data and evaluate the relationships between latent (unobserved) variables and observed
variables, Smart PLS software was used. This software was chosen for its advanced capabilities in structural
equation modeling (SEM) and analyzing complex relationships between variables.

Based on the identified indicators and the research literature, a conceptual model was developed to analyze
the direct and indirect effects of key variables on the environmental footprint. The model includes three main
variables:

1. Accessibility: An independent variable whose direct and indirect effects on reducing energy consumption
and air pollution were examined.

2. Diversity of services and facilities: A variable influencing reduced reliance on private vehicles and
improved quality of life.

3. Biocapacity: A mediating variable whose role in optimizing natural resource consumption and reducing
waste production was analyzed.
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Several limitations were encountered during the study, including challenges in obtaining accurate field data,
the possibility of response bias among participants, and the complexity of analyzing latent variables. Efforts
were made to minimize these limitations through the careful design of data collection tools and the application of
advanced statistical methods.

The descriptive-analytical methodology, combined with the use of advanced data analysis tools, enabled a
precise examination of the effects of 15-minute cities on reducing environmental footprints and promoting urban
sustainability.

Results
Accessibility was identified as the most critical factor in reducing environmental footprints.

Diversity of services and facilities played an essential role in decreasing reliance on private vehicles and
enhancing quality of life.

Biocapacity, as a mediating variable, influenced resource optimization and waste reduction.

The development of renewable energy, waste management, and green spaces significantly contributed to
pollution reduction and urban sustainability.

The findings of this research highlight the high effectiveness of the 15-minute city approach in addressing
environmental challenges and enhancing urban quality of life, emphasizing the importance of adopting this
model in future policymaking.

Conclusion

The results of this study strongly highlight the effectiveness of the 15-minute city framework in addressing
pressing urban issues like environmental degradation, traffic congestion, air pollution, and reduced quality of
life. By prioritizing accessibility, service variety, and biocapacity, the research illustrates how targeted measures
can lower environmental impacts while promoting urban sustainability.

Accessibility proved to be the most critical factor in reducing environmental impacts. By providing residents
with convenient access to essential services such as schools, healthcare, shopping, and recreational spaces,
dependence on personal vehicles can be significantly diminished. This, in turn, decreases energy consumption,
alleviates traffic congestion, and curbs air pollution. The study underscores that accessibility is not only about
physical proximity but also about reducing the time needed to reach services, which is key to improving urban
functionality and sustainability.

Service variety plays a pivotal role in fostering sustainable cities. Offering diverse, high-quality local
amenities reduces the need for long-distance travel, encouraging a lifestyle that is both efficient and
environmentally sustainable. Furthermore, the even distribution of these services across urban regions ensures
fairness in access, which is crucial for social equity.

Boosting biocapacity through approaches like expanding green spaces, adopting renewable energy, and
implementing effective waste management practices helps alleviate environmental stress and enhances the
overall quality of life in cities. This insight underlines the critical role of ecological resilience as a core element
of urban planning.

The study calls for the integration of the 15-minute city model into urban policy frameworks. It recommends
that policymakers focus on initiatives that improve local accessibility, expand service diversity, and strengthen
biocapacity to build sustainable, liveable cities. Effective urban planning demands a holistic approach that
integrates land use, transportation, and environmental strategies. For example, promoting mixed-use
developments can simultaneously enhance accessibility and reduce vehicle-related emissions.
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