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by government interventions on the sixth level, the officials
supporting the environment and research and development on the
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the third level, reforming the consumption pattern on the second
level, and finally, the number of vehicles, energy price, quality of
industries, and clean energy investment were placed at the one
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Extended Abstract

Introduction

The main purpose of this research is to
model the drivers of air pollution in Tehran
with an Interpretive-Structural Modeling
approach. This study used a soft operations
research method to identify and structure the
problem from a structural-interpretive
perspective. In order to achieve this goal, the
identified drivers causing air pollution in
Tehran city were determined by referring to
experts' opinions and using the interpretative
structural approach. Then, the power of
influence and the degree of dependence were
analyzed using MICMAC. Furthermore,
influential and dependent driving forces
were identified so that any change in
influential driving forces would lead to
changes in dependent driving forces, and the
tangible effects of changes on dependent
driving forces would be demonstrated.

Methodology

Interpretive Structural Modeling (ISM) is a
widely used method introduced by Warfield
(1973) for analyzing complex relationships
between elements involved in a problematic
situation. ISM is one of the system design
methods, especially for management
systems. Researchers use the ISM method to
create an observable, organized, and well-
defined model of an uncertain and complex
system based on the experience and
expertise of specialists. In other words, this
technique  helps  effectively identify
relationships between specific elements in a
system. The process begins by identifying
variables and then extracting background
relationships between variables using the
experience and knowledge of experts,
ultimately creating a multi-level structural
model. This approach is interpretive in that
experts decide which variables are related to
each other and how. It is structural in that it
extracts the overall structure of a complex
set of variables based on their relationships.
It is also a modeling method that shows
specific relationships between variables and
the overall structure in a graphical model.
The analysis is conducted as a guided step-
by-step process and is considered an
interactive learning process. This technique
systematically structures a set of different

elements into a comprehensive system
model. ISM structures systems in an easily
understandable way. The advantages of the
ISM approach include simplifying a
complex system with various variables into
a simplified model, providing an interpretive
view of goals, easy identification of the
system structure, comprehensibility for a
wide range of users, a tool for integrating
various expert opinions, and its applicability
in studying complex and diverse systems. Its
disadvantages include considering a limited
number of variables to create an interpretive-
structural model.

Results and discussion

According to the interpretive-structural
model, the drivers of air pollution in Tehran
are driven by government policies at the
seventh level, the lowest level affecting all
other drivers. In other words, achieving this
level sets the stage for achieving the sixth
level. The driver of government intervention
at the sixth level is affected by government
policies and affects other drivers. At the fifth
level, environmental support and research
and development officials are located, which
are affected by government policies and
interventions and affect other drivers.
Innovation in urban management is located
at the fourth level, which is affected by
government policies, government
intervention, environmental support,
research and development, and other drivers.
Monitoring  pollutant  production and
population growth is located at the third
level, which is affected by government
policies, government intervention,
environmental  support, research and
development, and other drivers. The second
level involves modifying consumption
patterns, which are affected by government
policies, government intervention,
environmental  support, research and
development, monitoring pollutant
production and population growth, and
innovation in urban management. It affects
the number of vehicles, energy -carrier
prices, industrial quality, and investment in
clean energy. Finally, at the first level, the
number of vehicles, energy carrier prices,
industrial quality, and investment in clean
energy are affected by government policies,
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government intervention, environmental
support, research and development,
monitoring pollutant production, population
growth rate, and modification of
consumption patterns. In other words,
achieving higher levels depends on
achieving lower levels. Based on the
influence and dependence analysis chart,
innovation in urban management (C1),
environmental support officials'
performance (C2), government policies
(C3), government intervention (C4),
research and development (C6), and
population growth (C10) were identified as
key or influential drivers that any change in
these drivers will cause changes in other
drivers. Drivers of pollutant production
monitoring (C8), energy carrier prices (C7),
investment in clean energy (C12), industrial
quality (C9), number of vehicles (C5), and
consumption pattern modification (C11) are
classified as dependent drivers that
influential drivers influence and any changes
in influential drivers will have a tangible
impact on these drivers.

Conclusion

The results could be used to solve the air
pollution problem and pave the way to reach
a favorable air quality situation in Tehran.
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