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Policy

Urban planning and transportation significantly influence the sustainability and livability of
cities, shaping the quality of life for urban residents. This study aims to structurally analyze
urban sustainable transportation policies to enhance the future livability of Tehran, employing
a future studies approach. The research methodology is applied in purpose and descriptive-
analytical in nature. Data collection relied on library research, documentation, surveys, and the
Delphi method. The statistical population comprised experts in urban studies, with a purposive
sample of 70 respondents selected using the snowball sampling method. For data analysis, the
MICMAC (Matrix of Cross-Impact Multiplications Applied to a Classification) method was
employed to assess, rank, and categorize indicators, while Scenario Wizard was utilized to
develop final scenarios. The results revealed that indicators such as reducing air pollutant
emissions, enhancing equity in access to public transportation, and increasing the use of shared
and eco-friendly transportation modes exert the greatest influence on other indicators. Direct
and indirect impact analysis highlighted the pivotal role of reducing emissions and developing
digital transportation services in improving environmental quality. Additionally, scenario
analysis indicated a positive interplay of indicators in the optimistic scenario, while poor
management was evident in the pessimistic scenario. Thus, the findings underscore the critical
role of foresight in shaping sustainable transportation policies and offer strategic insights for
policymakers to improve sustainable transportation and urban livability in Tehran
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Extended Abstract

Introduction

The concept of sustainable development, which
has become a fundamental issue for urban
planners and policymakers since the Brundtland
Report in 1987, s directly linked to
transportation  through its three  main
dimensions—environmental,  social,  and
economic—and given that the excessive use of
cars and its unsustainable impacts have emerged
as a major concern in the realm of sustainability,
while the process of urbanization has
exacerbated this dependency, effective
transportation management utilizing smart
technologies and the development of public
transit systems is deemed crucial to break this
vicious cycle and achieve sustainable
development. Transportation, which on one
hand provides the necessary infrastructure for
moving passengers and goods and plays a
pivotal role in the economic health,
productivity, and livability of urban areas, on
the other hand imposes significant costs on
society and the environment by generating
negative externalities such as traffic, noise and
air pollution, accidents, and reduced social
cohesion; thus, sustainable policymaking
focused on reducing pollutants and enhancing
access to public transportation, grounded in
comprehensive foresight analyses, can not only
mitigate these adverse effects but also enhance
quality of life and urban livability. Tehran, with
a population of over 8.6 million and a density of
119 people per hectare, producing 18.6 million
daily trips, faces severe transportation
challenges and air pollution crises, necessitating
a fundamental overhaul of its urban
transportation system through sustainable and
forward-looking approaches to reduce negative
impacts and foster livability; accordingly, this
study aims to identify, formulate, and prioritize
sustainable urban transportation policies,
offering scenarios and strategies for Tehran’s
livable future.

Methodology

This research is based on a future-study
approach, is applied in its objective, and
descriptive-analytical in  nature, utilizing
library-based, documentary, and survey
methods through the Delphi technique; the
statistical population consists of experts (urban

managers, geographers, planners, transportation
engineers, policymakers, ecologists,
economists, and sociologists), from which 70
individuals were selected using purposive and
snowball sampling, with selection criteria
including  theoretical mastery, practical
experience, and willingness to participate.
Initially, 20 components were identified, which
were reduced to 16 effective components after
expert review, followed by the selection of 64
indicators analyzed through a semi-structured
questionnaire and a cross-impact matrix, where
experts were asked to score variables based on
their influence and susceptibility on a scale from
0 to 3, with "0" indicating no impact, "1"
denoting weak impact, "2" signifying moderate
impact, "3" representing strong impact, and "P"
indicating potential impact; subsequently,
Micmac software and Scenario Wizard were
used to develop scenarios and extract key
indicators for modeling sustainable urban
transportation policies for Tehran.

Results and discussion

The analysis of the direct impact matrix reveals
that among the 16 factors examined across two
iterations, 59 relationships were identified as
having no impact (zero), 48 with low impact, 57
with moderate impact, and 60 with high impact,
and with a fill rate of 76.95%. These findings
indicate a highly complex and influential
system where most relationships between
factors exhibit significant impacts, while the
influence-dependency analysis demonstrates
that in the first iteration, the indicators had an
influence rate of 92% and a dependency rate of
102%, reflecting strong interactions and mutual
effects among them, and in the second iteration,
these figures stabilized at 100% influence and
95% dependency, signifying the consolidation
of relationships and the model's readiness to
identify key drivers for the structural analysis of
sustainable transportation policies aimed at
achieving a livable future for Tehran;
furthermore, the direct influence-dependency
chart classifies the indicators into four zones:
the drivers’ zone, including factors such as
reducing air pollutants, enhancing equity in
public transportation access, and increasing the
use of shared and clean transportation, which
exhibit high influence and low dependency,
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playing a pivotal role in steering the system, the
independent variables zone, encompassing the
integration of multimodal transportation with
low influence and dependency, having minimal
impact on the system, the balanced indicators
zone, including improved accessibility for
disadvantaged  groups and  widespread
renewable energy use, with moderate levels of
influence and dependency, serving an
intermediary role in the system, and the
dependent and autonomous variables zone,
comprising factors like improving public
transportation affordability and increasing road
safety, which respectively show high
dependency with low influence or low influence
and dependency, either being shaped by drivers
or operating independently.

Conclusion

Sustainable transportation is recognized as one
of the wvital pillars in urban planning,
significantly improving the quality of life,
reducing pollution, enhancing resilience, and
ultimately increasing urban livability. Given the
rapid population growth, rising traffic, and air
pollution challenges in Tehran, the need for
developing sustainable transportation systems is
more urgent than ever. This study, employing a
future studies approach, aims to structurally
analyze urban sustainable transportation
policies and assess their impact on the future
livability of Tehran. The results indicate that
sustainable transportation policies can directly
improve environmental conditions, reduce fuel
consumption, alleviate traffic congestion, and
increase  equitable  access to  public
transportation.  Reducing air  pollutants,
particularly in large cities, is a primary priority
in sustainable transportation development,
which can be achieved through the use of new
technologies and policies aimed at pollutant
reduction. Furthermore, expanding public

transportation systems, especially in peripheral
areas, can help reduce traffic congestion, air
pollution, and improve living conditions in low-
income areas while promoting social equity in
access to public transportation. The use of
shared and clean transportation systems is
another key finding that can contribute to
reducing traffic and pollutant emissions while
improving environmental conditions.
Additionally, institutional coordination and the
establishment of appropriate legal frameworks
for implementing sustainable transportation
policies are crucial. Without these coordination
efforts and regulations, the successful
implementation of policies in Tehran will face
significant challenges. This study emphasizes
the importance of future studies in the
development of sustainable transportation
policies, and based on its findings, the use of
new technologies, shared and clean
transportation, and institutional coordination
can significantly improve the quality of life and
reduce environmental issues in Tehran. The
results of this research can assist policymakers
in developing effective strategies to enhance
sustainable transportation and urban livability in
Tehran. Future studies can further assess these
policies at local and global scales and explore
the impact of new technologies on urban
transportation systems.
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