Journal of Sustainable City, 8 (4), 2025

Journal of Sustainable City

Online ISSN: 2476-6151

Journal Homepage: www jscity.ir

Artificial Intelligence in Sustainable Urban Transportation: A Scientometric
Analysis of Trends, Conceptual Clusters, and Research Gaps (2005-2024)

Hafez Mahdnejad ' >

1. (Corresponding Author) Department of Geography, Faculty of Humanities, Seyyed Jamal-eddin Asadabadi University, Asadabad, Iran
Email: h.mahdnejad@sjau.ac.ir

Article type:
Research Paper

Article History:
Received:
6 July 2025

Received in revised form:

Artificial intelligence (Al) plays a key role in optimizing urban
transportation systems and reduces traffic and energy
consumption by analyzing real data. The present study, using a
qualitative-quantitative  scientometric  approach and a
descriptive-analytical method, analyzed the trends, conceptual
structure, research gaps, and future directions in the field of
applying artificial intelligence in sustainable urban
transportation during the years 2005 to 2024. The statistical
population consists of 172 documents indexed in the Scopus
database, which were analyzed through a structured search and
keyword co-occurrence analysis with VOSviewer software.
According to the research findings, scientific production has
changed from gradual growth (2005-2015) to accelerated
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geographical distribution of resources shows the leadership of
countries such as India, China, the United States, and Italy,
which reflects the impact of rapid urbanization and national
policies on knowledge generation. Cluster analysis revealed six
key conceptual areas including Al technologies, environmental
and sustainability dimensions, user behavior and mobility,
transportation policy, system optimization, and decision support
systems. The results indicate that the ultimate goal of Al in
urban transportation planning is to achieve urban sustainability

Keywords: goals, but it faces gaps in the integration of social justice,
S”S“””“ble_ algorithmic details, environmental indicators, and context-based
fransportation, analyses. Hence, future research should move Al from
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Sustainability efficiency towards social justice, environmental integration,
Artificial intelligence, context-based algorithms, interdisciplinary collaboration, and
VOSviewer. urban living labs.
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Extended Abstract

Introduction

The application of Artificial intelligence
(Al) in urban transport, from intelligent
traffic management to autonomous vehicles
and  decision-making  systems, has
significant potential to reduce emissions,
optimize energy consumption, and improve
citizens’ access to transport services.
However, despite the rapid expansion of
this field, collective knowledge about its
conceptual structure, evolutionary trends,
and future directions is still scattered and
unorganized. This is doubly important
because Al can act as a tool for achieving
sustainable development goals such as
sustainable cities and climate action, and,
on the other hand, if designed inequitably, it
can exacerbate social and accessibility
gaps.

In this regard, the main question of the
present study is: How has the global
knowledge structure in the field of Al in
sustainable urban transport been formed,
what trends and dominant conceptual
clusters exist in it, and what research and
policy gaps does it face? Previous studies
have mainly focused on technical or case-
specific aspects and have not addressed a
systematic and comprehensive analysis of
global literature with a scientometric
approach, especially identifying research
gaps and future directions. Therefore, the
present study aims to fill this gap by
systematically mapping the knowledge of
this field over the period 2005 to 2024.
Based on this, the main objectives of the
present study are: identifying temporal and
geographical trends in  knowledge
production, analyzing conceptual clusters
and keyword co-occurrence networks,
identifying research gaps and providing
future directions.

Methodology

The present study is descriptive-analytical
in terms of method with a qualitative-
quantitative scientometric approach;
because in addition to describing the
patterns of document analysis, keyword co-
occurrence, overlap, and vocabulary
density, it has been attempted to identify
conceptual  clusters and  semantic
relationships of conceptual clusters of

artificial intelligence in sustainable urban
transportation, as well as identifying
research gaps and future directions. Also,
this study is considered an applied research
in terms of purpose.

The statistical population includes all
sources indexed in the Scopus database
from 2005 to 2024, which includes 172
sources. In fact, the basis of the present
study is research that has been conducted in
the last 20 years. To retrieve documents, a
structured search was performed with the
aim of covering the broadest possible
meanings of two key concepts:
TITLE-ABS-KEY (“artificial intelligence”
OR “AI” OR “machine learning” OR “deep
learning” OR  “neural network” OR
“intelligent system”) AND (“sustainable
urban transport” OR “sustainable mobility”
OR “green transport” OR “eco-friendly
urban mobility” OR “low-carbon urban
transport”).

Results and discussion

The most important findings of the study
show that the production of scientific
resources in the field of Al applications in
sustainable urban transport has gone from
gradual growth (2005-2015) to accelerated
growth (from 2021 onwards). This
acceleration is influenced by four key
factors: technological developments in Al
(especially deep learning and natural
language processing from 2018 onwards),
global  political and  environmental
pressures (such as the Paris Agreement and
the Sustainable Development Goals), the
expansion of smart cities, and the impacts
of the COVID-19 pandemic.

Geographical  analysis  reveals  the
prominence of countries such as India (with
33 sources), China (21 sources), the United
States, Germany, and Italy, which is due to
a combination of rapid urbanization,
supportive government policies, and strong
research  infrastructure.  Co-occurrence
analysis of terms reveals three conceptual
layers: technology (Al, big data),
operational application (urban transport,
traffic), and policy (sustainable
development, urban planning).
Additionally, six conceptual clusters are
identified that demonstrate the semantic
relationship between technology,
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sustainability, user behavior, policy,
optimization, and spatial decision-making.

However, research gaps are evident, such as
the lack of attention to social justice in
mobility, the neglect of algorithmic aspects
and emerging technologies (such as
autonomous vehicles), and the lack of
comparative, context-based studies. Future
directions require a focus on Al for justice,
the integration of environmental indicators
into algorithms, the development of
context-based solutions for developing
cities, and deeper interdisciplinary research.

Conclusion

The research findings indicate that the field
of Al in sustainable urban transport has
undergone extensive changes, as it has
transformed from a novel idea in the first
decade of this century to a dynamic and
multidimensional research trend with rapid
growth since 2021. Factors such as digital
advances, environmental crises and global
climate pressures, the development of smart
cities, and developments after the COVID-
19 pandemic have made this field a
dynamic and multifaceted topic. In
addition, the geographical distribution of
resources indicates the leadership of
countries such as India, China, and the
United States, reflecting the effects of rapid
urbanization and national policies on
knowledge production.

Based on scientometric analyses, six key
conceptual clusters in the field of Al in
sustainable urban transport have been
revealed. These six conceptual -clusters
include Al technologies, environmental and
sustainability components, user behavior
and mobility, transportation policy, system
optimization, and decision support systems.
At the same time, emerging concepts,
including terms such as smart cities, deep
learning, and micromobility, have recently
attracted serious attention from researchers
and policymakers. However, the social and
algorithmic aspects have received less
attention.
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