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Revised: 2021/06/28 The environmental pollutions and their security risks have become
Accepted: 2021/07/04 major threats to human health. Nanotechnology is one of the methods to
overcome this problem. The purpose of this study is to investigate the
design of a model for reducing air pollution in order to increase the
security of metropolitan areas with a nanotechnology approach in Tehran.
This research is descriptive-calibration and it is based on the purpose of
applied research, qualitative analysis, and content analysis themes. In the
qualitative section, the statistical population of this research consists of
18 experts, university professors and activists in the fields of urban
management, political geography, nanotechnology, and environment.
They were interviewed in a semi-structured manner and all questions
were related to the subject in a framework to understand the main
question of this research. In the quantitative section, due to their infinity,
Cochran formula and Morgan table were used to determine the
appropriate number of sample individuals representing the statistical
population. according to the Cochran formula and Morgan Table, 384
activists and experts in the fields of urban management, political
geography, nanotechnology, and environment were selected. The studied
variables are air pollution, nanotechnology, and security. SPSS25 and
SMARRTPLS2 software were used for data analysis. According to the
research results, a model of reducing air pollution based on
nanotechnology is presented in order to increase security extracted by
statistical samples. The main criteria such as Average Variance Extracted
(AVE), Compositive Reliability (CR), coefficient of determination (R2)
and RMSEA showed that the extracted final model has a suitable fitness.
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Designing a Model to Reduce Air Pollution in Order to Increase the Security of Metropolitan Areas with the

Extended Abstract
Introduction

Environmental pollutions and related
security risks have become major threats to
human health. Nanotechnology is one of the
methods to overcome this problem. Today,
security and safety of metropolises have been
considered by governments and urban
diplomacy in terms of economic, social,
cultural, environmental, and human health in
all dimensions. Therefore, this study
examines the design of a model for reducing
air pollution in order to increase the security
of metropolitan areas with a nanotechnology
approach. Environmental pollutions includ
water, air, and soil pollutions. These
pollutions not only threatens animals and
plants but also put human health and security
in danger. Thus, applying nanotechnology in
reducing these problems is in the spotlight.
Nanotechnology, biotechnology, and
information technology will mark another
wave of the industrial revolution in the
world. Therefore, this research has an
innovative aspect in terms of subject matter
and presentation of a practical model and
helps to enrich the scientific content in this
regard. Therefore, the present article intends
to answer the main question: "How can the
security of Tehran metropolis be increased
by reducing air pollution through the use of
nanotechnology?”. Moreover, This study
provides a model of reducing air pollution
with the nanotechnology approach to
increase the security of Tehran metropolis.

Methodology

This research is descriptive-calibration
and it is based on the purpose of applied
research, qualitative analysis, and content
analysis. In the qualitative section, the
statistical population of this research consists
of 18 experts, university professors, and
activists in the fields of urban management,
political geography, nanotechnology, and
environment. The interview was done in a
semi-structured manner and all questions
were related to the subject in a framework to
understand the question of this research. In
the quantitative section, 384 activists and
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experts in the fields of urban management,
political geography, nanotechnology, and
environment were selected randomly by
applying Cochran's formula and Morgan
Table. Sampling was done in a random
stratum proportional to the sample size. It
should be noted that this research has been
conducted in two stages. In the first stage, by
reviewing the literature and research
background in accordance with the research
topic and interviewing 18 experts and using
the content analysis (theme), the research
model was provided. In the second stage,
quantitative methods were implemented to
confirm the model. Data analysis in
quantitative method was performed by
SPSS25 software and SMARTPLS2
software. In the present study, according to
the research question, a questionnaire was
used to collect information. The reliability of
the questionnaire was calculated according to
Cronbach's alpha coefficient and its value
was 0.869. Thus, it is reliable because its
value was more than 0.7. Descriptive and
inferential statistics (normality of the main
variables of Kolmogorov-Smironov test and
confirmatory factor analysis) were used to
analyze the data. By performing
confirmatory factor analysis, the extracted
model was approved and its relationship with
research questions was determined. The
questionnaire was determined in the form of
nine components in the indicators of social
security, environmental security, political
security, economic security, air pollution-
greenhouse gases, air pollution-factories and
power plants, air pollution-transport fleet, air
pollution-other cases ,and nanotechnology.
The numbers of questions related to the
security variable, air pollution, and
nanotechnology are 13, 9, and 3 respectively.

Discussions and Findings

Findings show that standard load factor
coefficients of concealed coefficients and
observable variables of the majority are
above 0.7 (only 6 cases in the range of 0.5
to 0.7, which is in realistic (appropriate)
position). It indicates the validity of the
questionnaire questions and the interaction
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between  concealed variables and
observable variables. Also, all values of
concealed variables, and visible variables
are outside the prohibited range [- 1.96,
1.96]. Thus, the research model "Designing
a model to reduce air pollution to increase
the security of metropolitan areas with a
nanotechnology approach (Case study:
Tehran)" is approved. Then, the fitting of
the model is done by the criteria of
structural equations. Average Variance
Extracted (AVE), Compositive Reliability
(CR), coefficient of determination (R2) and
RMSEA showed that the final extracted
model has a good fit. As a result, the macro-
research model, which is done by theme
analysis and interviews with experts,
university professors and activists in the
fields of urban management, political
geography, nanotechnology, and
environment, is approved using structural
equations based on load confirmatory
coefficients and bootstrapping.

Conclusion

The macro model of the research that
was properly fitted shows that if
nanotechnology is considered a vital issue
in reducing air pollution in Tehran, it will
increase security in environmental, social,
economic and political aspects. Therefore,
applying appropriate policies is necessary
for the government and the municipality of
Tehran.

It is suggested that the government and
the municipality of Tehran should plan and
compile a comprehensive project to reduce
air pollution in Tehran by researching and
practical plans in the field of air quality
control in Tehran, pathology of the
comprehensive plan to reduce air pollution
in Tehran, evaluating performance and
measure satisfaction from the public
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transport fleet in Tehran, changing the
system of the public transport fleet of
Tehran metropolis with a security
approach, monitoring the installation of
filters on all trucks and city buses,
providing an increase demand for scrapping
used cars in Tehran, stopping the use of
worn-out cars, reforming and developing
mechanisms  for scrapping worn-out
motorcycles, banning the use of buses older
than 10 years in urban roads, stopping the
use of trucks older than 15 years in urban
areas, using new cars and up-to-date
technologies like electric vehicles,
restricting the use of fossil fuels in Tehran
and replacing it with reneweable fuels, and
using  nanostructured  materials  for
environmental protection (air pollution)
such as nanofilters (for industrial
wastewater treatment), nanopowders (for
The treatment of pollutant gases from cars
and industrial units), and nanotubes (for
storing completely clean hydrogen fuel).
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