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Article Info Abstract

With the transition from the "vehicle-centric" paradigm to "human-centric
urbanization", pedestrian transportation is recognized as one of the main pillars of
sustainable urban development. Meanwhile, the central fabric of Ahvaz has a high
potential for regeneration due to the high density of activities; however, the
dominance of vehicular infrastructure and physical challenges have posed numerous
structural barriers to pedestrianization. The present study, with the aim of analyzing
these barriers, identified 18 main barriers through the Delphi technique and the
opinions of 50 experts and analyzed them using interpretive structural modeling (ISM)
and MICMAC analysis. The results of this systematic analysis show that pedestrian
barriers in Ahvaz are locked in a six-level and interconnected causal-disability system.
In this structure, the most influential functional-traffic and management barriers act as
the root drivers and core of the crisis and reproduce the physical complications (such
as insufficient sidewalk width) at the upper levels of the model. Finally, the results
showed that any one-dimensional and purely physical intervention, without controlling
the root drivers, is doomed to failure and waste of resources due to the systemic nature
of the barriers. Therefore, achieving sustainable pedestrianization in Ahvaz requires
adopting a comprehensive and synchronized approach that prioritizes changing the
paradigm from car-centric to human-centric, reforming macro-traffic policies,
reviewing land use management, and implementing climate defenses. Only by
reforming these fundamental nodes can the physical nodes be opened and, by
improving access and security, injecting a spirit of vitality into the historic heart of the
city.
Keywords: Pedestrian transportation, human-centered urban development, central city fabric,
ISM structural barriers, Ahvaz city.
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Extended Abstract

Introduction

The current crisis of metropolises is the
result of the increasing population growth rate
and the dominance of car-oriented lifestyles,
which have led to environmental challenges,
heavy traffic, and infrastructure disruption. In
the meantime, the approaches of "smart city"
and "sustainable development” centered on
clean transportation, especially
"pedestrianization,” offer a fundamental
solution to overcome this situation. Walking,
as the cheapest, most accessible, and most
social mode of transportation, plays an
important role in reducing dependence on
fossil fuels, promoting public health, realizing
social justice, and creating a human-centered
space. Before the automobile era, cities were
shaped on a human scale; but the rise of
modernism and the spread of streetscapes
changed the priority of urban planning from
"the living presence of citizens" to
"facilitating the movement of cars." This
structural shift transformed public spaces
from platforms for social interactions into
corridors for rapid transit. Today, walkability
is not only a physical activity, but also a key
method of sustainable transportation and a
key strategy for combating climate change.

However, developing cities face a structural
paradox: despite the high density of uses in
central contexts that create a high potential for
walking trips, the road management system is
plagued by physical barriers and car-oriented
biases. The lack of an integrated approach to
urban design, lack of attention to behavioral
patterns, inadequate sidewalk widths, and
physical barriers have made walking a
difficult and unsafe experience. Sidewalk
modeling continues to be neglected compared
to automotive infrastructure, and a sedentary
lifestyle has become a modern epidemic. In
this regard, the metropolis of Ahvaz, as the
economic and commercial center of gravity of
Khuzestan, is facing a serious crisis in
pedestrian transportation. The city's central
fabric has become a risky environment for
pedestrians, affected by  car-centric
management biases, physical inefficiencies,
sidewalk occupation, and lack of appropriate
climatic shading. Moving beyond this
situation and realizing a "human-centered

city" requires identifying the root causes of
obstacles, reviewing development approaches,
and formulating efficient intervention
strategies to provide the necessary platform
for improving social interactions, security,
and environmental quality by repurposing
urban space for the benefit of citizens.

Methodology

The present study is "applied™ in terms of its
purpose and "descriptive-analytical” in terms
of its method, with an exploratory-
interpretative  approach,  which  was
implemented in three phases with the aim of
structural modeling of obstacles to the
development of pedestrian transportation in
the central context of Ahvaz; in the first
phase, 28 initial obstacles were extracted from
the research literature and, through the
fuzzy/arithmetic Delphi technique in 2 rounds
with a survey of a panel of 50 experts and
applying the criteria of an average above 3.75,
a coefficient of variation below 0.2, and the
Kendall agreement coefficient (W = 0.742),
finally 21 final obstacles were localized in the
form of 6 main dimensions (physical and
geometric, functional and traffic, climatic and
environmental, perceptual and safety,
management and infrastructure, and use and
access). In the second phase, the research tool
was validated, and its content validity was
confirmed by CVR (above 0.62) and CVI
(above 0.79) indices by 10 experts, and its
reliability was confirmed by the retest-retest
(r=0.89) and Cronbach's alpha (0.87). In the
third phase, by using the structural-
interpretive  modeling (ISM) method, the
thematic relationships of the variables were
first formed in the form of an SSIM matrix
with the absolute majority rule, then
converted to binary data (IRM), and by
applying the compatibility law, the final
achievement matrix (FRM) was extracted to
level the variables, and finally, the barriers
were classified into four groups based on the
power of influence and the degree of
dependence in the MICMAC matrix
(MICMAC) as autonomous, dependent,
linked, and independent/driving.
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Results and discussion

Based on the findings of interpretive-
structural modeling (ISM) and MICMAC
analysis, the pedestrian system in the central
context of Ahvaz has a highly unstable,
interactive, and nonlinear structure, in which
18 identified barriers have been analyzed in a
6-level, 4-cluster causal network. Among
them, functional-traffic barriers (such as car
dominance, lack of parking, and pedestrian-
vehicle interference) and management-
infrastructure factors (such as prioritizing
asphalt over sidewalks and lack of urban
furniture) have the highest influence (18) at
the lowest levels of the model (levels 5 and 6)
and the quadrant of key variables; this
indicates that the dominance of automobiles
and the adoption of inefficient management
policies are the root drivers and driving forces
of pedestrian impasse in this context, and any
corrective strategy will not be effective
without controlling these key variables.

In contrast, physical and geometric barriers
(such as insufficient sidewalk width, broken
pedestrian network, and non-standard edges)
with the highest level of dependency (17 and
18) and the lowest power of influence, are
located at the first level of the hierarchical
pyramid and merely play the role of "disabled
and final outputs of the system", while
climatic, land use, and perceptual variables
act as linking variables. Hence, the strategic
conclusion of the research proves that any
one-dimensional and  purely  physical
intervention in the surface layers (such as
local improvement of sidewalks), without a
fundamental review of macro traffic policies,
land use management, and urban budgeting
approaches, will only lead to temporary repair
of the disabled and will be incapable of
treating the root cause of the transportation
disease in the central context of Ahvaz.

Conclusion
the results showed that any one-dimensional
and purely physical intervention, without
controlling the root drivers, is doomed to
failure and waste of resources due to the
systemic nature of the barriers. Therefore,
achieving sustainable pedestrianization in
Ahvaz requires adopting a comprehensive and
synchronized approach that prioritizes

changing the paradigm from car-centric to
human-centric,  reforming  macro-traffic
policies, reviewing land use management, and
implementing climate defenses. Only by
reforming these fundamental nodes can the
physical nodes be opened and, by improving
access and security, injecting a spirit of
vitality into the historic heart of the city.
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