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ABSTRACT

Currently, the smart environment and its promotion is one of the important issues in the field of
environmental protection. The European Union, as an international organization, has set indicators
to measure and evaluate actions and efforts to promote a smart environment. Therefore, the present

study aims to measure the components of smart environment improvement based on the indicators
of the European Union Commission in the neighborhoods of the 12th district of Tehran. The
current research is applied in terms of its descriptive-analytical nature, which was carried out by
using a combination of quantitative and qualitative models. The methods of data collection in this
research are documentary-library and field. The statistical population of the research was formed

by 60 experts using the Delphi technique. Finally, the Marcus method and structural equations
were used to analyze the variables. The results show that the indicators of the smart environment
are different from each other in terms of importance. The index of environment and environmental
pollutants has the highest score with an average rating of 1.81 and the index of green planning has
the lowest score with a score of 1.06. Also, the results show that; The significance level obtained
from the Friedman test is less than 0.05, as a result, there is a difference between the indicators of
the smart environment at the level of 6 sub-districts of the 12th district of Tehran at the 95%
confidence level. Also, considering the positivity of the sharing index and the redundancy index
and the three values of 0.01, 0.25, 0.36 which are introduced as weak, medium and strong values
for GOF and obtaining a value of 0.50 for GOF, the appropriate fit of the model is confirmed. The
results of Marcus analysis also show that the 4th region has more weight in different aspects of

Tehran, environmental protection and natural resource management, and other regions have different
MARCOS. effects in some dimensions.
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1. Introduction

When creating a smart environment, attention must be paid to optimizing energy consumption, utilizing natural
renewable energy sources, protecting living and non-living natural entities, and preserving resources. This
approach requires a smart, educated society with continuous environmental training and competence to address
ecological challenges, which is one of the six components of a smart city system. Currently, smart
environments and their enhancement are critical topics in environmental conservation. The European Union, as
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an international organization, has established indicators to measure and evaluate efforts to promote smart
environments. However, in the neighborhoods of Tehran’s District 12, these components and indicators have
not been fully implemented, necessitating further action. This study aims to assess the components of smart
environment enhancement based on the European Union Commission’s indicators in District 12 of Tehran and
addresses the question: How do the neighborhoods of District 12 in metropolitan Tehran perform in terms of
smart environment indicators?

2. Materials and Methods

This applied, descriptive-analytical research employs mixed quantitative and qualitative methods. Data
collection involved documentary, library, and field research. The statistical population included 60 experts
surveyed using the Delphi technique. For variable analysis, the MARCOS model and structural equation
modeling (SEM) were utilized. Interviews with experts continued until consensus was reached. After gathering
indicators and variables, an interaction matrix was developed in two stages, with indicators placed in rows and
columns. Numerical scores (0-3) were assigned for weighting (0 = no impact, 1 = low, 2 = moderate, 3 = high).
Data analysis involved Friedman tests for primary indicators, SEM path modeling via Smart PLS software
(assessing internal and external models), and convergent/divergent validity tests. Reliability was evaluated
using T-statistics. The MARCOS model was applied to analyze smart environment indicators across the six
sub-districts.

3. Results and Discussion

Findings revealed significant differences in the importance of smart environment indicators. The environmental
and pollutant indicators had the highest mean rank (1.81), while green planning scored the lowest (1.06). The
Friedman test (p < 0.05) confirmed significant disparities in smart environment indicators across the six sub-
districts. Sub-districts 6 and 4 ranked highest (mean ranks: 2.88 and 2.79), while Sub-district 1 scored lowest
(2.21). SEM analysis, with a goodness-of-fit (GOF) of 0.50, validated the model’s robustness. The MARCOS
model highlighted Sub-district 4’s stronger performance in environmental protection and resource
management, while Sub-district 1 underperformed in carbon reduction and greenhouse gas control. Water
resource management was more effective in Sub-districts 3 and 5, while smart networks showed no significant
differences across sub-districts.

4. Conclusion

The study revealed that the importance of smart environmental indicators varies significantly; in other words,
from the respondents’ perspective, the smart environment indicators do not share equal priority. Specifically,
the environmental and pollutant indicators received the highest priority, while green planning was considered
the least important. Furthermore, Districts 4 and 6 performed better in various dimensions such as
environmental protection, green energy, and urban food tourism, whereas District 1 showed weaker
performance in some indicators like carbon emission reduction and greenhouse gas control. In the dimension of
water resource management, Districts 3 and 5 had greater influence, and no significant differences were
observed among districts regarding smart networks. Overall, the findings indicate that certain districts in
District 12, especially District 4, play a more effective role in achieving a smart environment, which can serve
as a valuable guide for future urban sustainable development policies and planning.

Keywords: Smart environment, European union commission, Tehran, MARCOS.
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