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A1 – Chinnu Kumar 



Comparative analysis approach was employed to benchmark best practices in integrating smart city strategies with heritage conservation
Identified heritage-rich port cities with similar urban, economic, and historical contexts for meaningful comparison.
Utilized site assessments, policy reviews, and stakeholder insights to evaluate placemaking, smart technologies, and governance models.
Developed context-specific strategies for Kochi, addressing sustainability, infrastructure, policy gaps, and community engagement.

Enhancing Urban Identity Through Smart City Technologies:

A case of the medieval port city of Kochi
Chinnu S Kumar, Pooja Nigam

Introduction & Research Focus

REFERENCES

Methodology

Kochi is among the first 20 Smart Cities under India's Smart Cities Mission.
The city's rich cultural heritage faces challenges due to incoherent urbanization.
The study emphasizes cultural heritage preservation as a driver for tourism.

 Cocchia, A. (2014). Smart and Digital City: A Systematic Literature 
Review. In Smart City (pp. 13-43). Springer, Cham

 Komninos, N. (2013). What makes cities intelligent? In Smart Cities and 
the Future Internet in Europe (pp. 28-39). Springer, Berlin, Heidelberg.

 Silva, B. N., Khan, M., & Han, K. (2018). Towards sustainable smart cities: 
A review of trends, architectures, components, and open challenges in 
smart cities. Sustainable Cities and Society, 38, 697-713.

| Department of Architecture & Planning, MNIT Jaipur, India

Aim: To focus on enhancing the attributes of cultural heritage that render the city image with smart city technologies, thereby 
evolving into a state-of-the-art, yet culturally rooted destination with innovative smart technological solutions.  

Findings & Conclusion
These not only offer a new experience to tourists but also 

safeguard the well-being of people, heritage, and the environment. 
The implications of this study promise a roadmap for planners, 

policymakers and other prominent stakeholders to guide Kochi into 
a culturally enriched smart city.

Further research on AI-driven heritage conservation.
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Challenges Addressed:
 Cultural Authenticity
 Sustainability Concerns

   Infrastructure Limitations
 Funding & Regulatory Constraints

SMART
Key

 Technology 
Interventions

Public 
Art Installations 
Blending heritage with 
digital media

Integrated 
Digital Platforms 
Promoting public 
participation & 
engagement

Smart Lighting & 
Projection Mapping

Showcasing heritage
structures with dynamic visual 
narratives.

Digital Interactive 
Kiosks 

For real-time cultural 
information & navigation.

Smart Event 
Management Systems 

Enhancing cultural 
festivals

Augmented Reality 
(AR) Heritage Trails.

Enhancing experience 
through immersive digital 

storytelling

Recommendations

: Placemaking Impact
 Strengthens city identity

 Reinvigorate public spaces
Fosters community-driven change

Aids environmentally sustainable ways

Beneficiaries:
Tourists
Developers 
Entrepreneurs
Policy Makers
Local Communities

: Outcomes
Equitable stages

Inclusive platforms 
Unique experiences

Roadmap for Experts
Heritage-led smart city
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A3 – Scott Young 



Climate-Resilient 
Coastal Urban 
Infrastructures 
Through Digital 
Twinning

3
YEARS

9
PARTNERS

3
CITIES

GOAL CREST´s goal is to explore a new methodology for empowering 
vulnerable coastal urban areas to cope with the challenge of climate 
change through digital twinning and citizen science and participatory 
approaches. This allows for engaging local citizens and communities in 
environmental decision-making and innovative policy practices, enabling 
robust and resilient responses to climate change.

Built on AugmentCity Digital Twin technology

Kristiansund

Kolobrzeg

Bordeaux

Climate Challenges in Coastal Urban 
Areas

Urgent action is needed to bridge the 
gap between climate data and public 
understanding, ensuring better pre-
paredness and informed urban adapta-
tion strategies.

Urban areas are highly vulnerable to 
climate change, facing rising sea levels, 
floods, droughts, and extreme weather 
events that threaten infrastructure, 
housing, health, and livelihoods.

Cities generate 75% of CO2 emissions, 
making them key actors in developing 
innovative solutions to mitigate climate 
risks and enhance resilience.

Challenges include:
• Limited awareness and engagement 
among citizens and policymakers due to 
complex data and reliance on non-digital 
tools.
• Fragmented climate data and difficulties 
in harmonizing information to simulate 
“what-if” scenarios for decision-making.

Target Groups

Citizens
Households
Residents

Researchers
Spatial planners
Climatologists
Social scientists

Companies
Utilities
Transport
Construction
Real estate

Cooperatives
Producers
Innovators/
technologists

Methodology
Visualizing climate challenges is key to increasing 
public engagement and fostering climate resilience. 
Advanced technologies like Augmented Reality (AR) 
can enhance understanding and drive action by 
making climate threats more tangible and immersive.
• We selected three urban areas in France, Poland, and 
Norway as pilot sites.

01
Normal day
All bridges & 
ferries open

Results
AugmentCity developed an innovative Digital Twin (DT) 
technology, allowing cities to analyze and visualize real-time 
data and “what-if” climate scenarios. This tool supports 
policy-makers, researchers, companies, and citizens in better 
understanding climate-related threats.

Civil Society
Environmental NGO’s
Consumer 
organisations

• We defined a Citizen Science research protocol

• Through co-creation workshops, we engaged citizens, 
experts, policymakers, and civil society to define relevant 
climate scenarios (use cases) 

• Digital Twin technology was tested in these cities through 
hands-on workshops, demonstrating its potential in local 
climate adaptation strategies.

Key Differences between Digital and Map-Based 
Workshops
Comparison between traditional map-based workshops and digital 
workshops using Digital Twin technology, focusing on environmental risks, 
transportation, infrastructure, and urban planning challenges. The key 
�ndings highlight engagement di�erences, discussion �ow, emotional 
involvement, and problem-solving approaches.

• Digital Workshop: Used Digital Twin technology to simulate 
real-world conditions (e.g., �ooding, tra�c, strong winds). Discussions 
were more structured, with a data-driven approach to planning and 
decision-making. 

Engagement and Interaction with Tools
• Maps Workshop: Participants interacted with paper maps but 
struggled to visualize detailed locations such as homes or o�ces. 
Conversations were broader and more general, focusing on past 
experiences and historical infrastructure changes.
Needed more guidance from facilitators to discuss future scenarios.
• Digital Workshop: Participants used a zoomable digital model of the 
city, making it easier to explore speci�c locations.
Discussions were more precise and analytical, incorporating exact 
measurements (e.g., tra�c speed, �ood levels).
Facilitators played a smaller role, as participants engaged more 
independently, reacting to visual simulations.

Focus and Discussion Flow
• Maps Workshop: Focused on current, tangible issues like narrow 
sidewalks, outdated infrastructure, or bus schedules. Discussions were 
subjective and personal, emphasizing individual experiences with 
climate risks. Less structured, requiring more prompts from facilitators 
to discuss future scenarios.
• Digital Workshop: Focused on predicting and planning for future 
climate risks (e.g., heavy storms, sea-level rise).
Discussions were more structured and solution-driven, based on what 
the simulations revealed. Participants initiated discussions more 
frequently, analyzing the impacts on the city rather than just their 
daily lives.

Emotional and Personal Involvement
• Maps Workshop: Participants expressed strong personal connections 
to locations and shared personal stories.
Conversations were subjective, based on individual frustrations with 
current infrastructure.
•Digital Workshop: Discussions were more rational and strategic, 
emphasizing practical solutions over personal experiences.
Participants were emotionally invested in future risks, reacting 
strongly to visualized disaster scenarios.01

Context and Purpose 
• Maps Workshop: Used physical maps to analyze real-world urban challenges, 
such as �ood risks, mobility issues, and infrastructure we aknesses. Discussions 
were place-based, drawing from local knowledge and personal experiences.

04

03

02

Data Usage and Understanding
•Maps Workshop: Used static data (e.g., historical �ood maps, tra�c data) to interpret 
trends. Participants relied more on collective memory and local expertise to assess 
risks.
•Digital Workshop: Integrated real-time data (e.g., tra�c �ow, elevation models, 
climate forecasts) into a dynamic simulation.
Enabled participants to see cause-and-e�ect relationships visually, enhancing 
understanding of complex risks.

Post-Workshop Feedback
•Maps Workshop: Participants felt they already knew the city's geography, but the 
discussion broadened their awareness of climate risks at a city-wide scale.
oSome found maps less useful for imagining future threats.
•Digital Workshop: Highly valued for its ability to show real-time e�ects of climate 
change on infrastructure and communities.
Helped participants see broader connections between climate risks, transportation, 
and urban planning.

                

06

05

Overall Conclusion
Both workshops addressed the same environmental challenges, but their 
approaches and outcomes di�ered signi�cantly:

Maps workshops encouraged collaboration and community-driven 
problem-solving, focusing on present-day challenges and past experiences.
Digital workshops promoted future-oriented decision-making, with higher 
engagement, analytical discussions, and structured problem-solving.
Digital Twins provided a more immersive and data-rich experience, enhancing 
long-term planning and climate resilience strategies.
•This comparison highlights the bene�ts of combining both approaches: maps 
for local insights and historical knowledge, and digital simulations for 
predictive modeling and data-driven decision-making. 

Resources
On CREST website from April 2025: https://crestproject.eu
• Demo videos • Sustainable Pathways • Policy guidebook of Citizen Science for 
urban resilience 

02
Accident
Omsundbrua 
closed but 
other bridges 
and ferries 
open.

03
High Wind 
All bridges 
closed but 
ferries open.

04
Very High 
Wind
All bridges & 
ferries closed.

03
A+B 
Flooding
Flooding 2050
Flooding 2090

01
Ordinary 
day
No �ooding

02
Coastal 
Flood
During a 1% 
storm event

03
Rain-induce
d flood
During a 1% 
storm event

04
Dike failure
Flood caused 
by dike 
failure

05
Dike failure
During a 
storm

01
Normal 
day

02
River 
flooding
1:100 years

03
River 
flooding
1:1000 
years

04
Marine 
submersio
n
1:100 years

05
Marine 
submersio
n
1:1000 years

06
2016

Kristiansund, 
Norway
Focus on extreme 
weather a�ecting 
mobility around the city. 

Kołobrzeg, 
Poland
Focus on extreme 
flooding to housing & 
residential allotments.

Bordeaux,
France
Focus on marine and river 
flooding to city centre

Authors: Scott Young | scott@augmentcity.no     Silvia Cibien | silvia.cibien@accent-sud.eu

Funding Programme: JPI Urban Europe
Project Start:  1 April 2022

ERA-NET Cofund Urban 
Transformation Capacities
(ENUTC) 

Public Authorities
Regional / local Gov
Municipalities
City Halls
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A4 – Anoraga Jatayu 



Indonesia’s education policy aims for equal 
access but struggles in non-urban areas due to 
limited inter-regional access to competitive 
schools and rigid administrative zoning. This 
study proposes a more inclusive zoning model 
for elementary to high school levels in the 
Surabaya Metropolitan Area, emphasizing cross-
boundary access and balanced resource 
distribution. Using spatial variability of market-
based optimum distance, accessibility, 
population density, and compactness indices, an 
education zoning is formulated to promote 
equitable access and mobility in Surabaya 
Metropolitan Area.

Existing Zone Recomendations

Spatial variability in reach, access, density, and 
compactness reveals disparities in education 
facility quality. Northern Gresik, an industrialized 
area, faces a significant gap, while improvements 
emerge near Surabaya’s urban core.

The new education zoning enhances accessibility 
and reachability. Each zone includes a secondary 
education hub, a grade “A” school, and a balanced 
population proportion. Seven zones are organically 
designed in the Surabaya Metropolitan Area, 
unrestricted by administrative boundaries, with 
Surabaya as the highest-tier zone.

Unlike previous zoning regulations, students can now choose 
schools outside their local zones. Improved public transport will 
address mobility challenges, ensuring equitable access to quality 
education while promoting better connectivity across the region.


A Jatayu, R Hamdika , G N A Pranoto, M R I Robbik

Urban and Regional Planning, Institut Teknologi Sepuluh Nopember, Surabaya, Indonesia 

Background01

Discussion

Conclusion

Typology Characteristic

Reference

Flowchart

Population Density

Accessibility

Typology

Optimal Reachable Distance

Area Orientation Map

02

03

04

07

05

06

Population Density

Urban Compactness

Accessibility

Current Education Zoning

Optimal Reachable 
Distance

Contiguos Spatial 
Clustering

Redefined Equitable 
Education Zoning

Education Zone 
Typology

School Distribution

Public Tranport

Population and 
Landuse Data

Road Network Huff Model

Network Centrality

Compactness Index

Dasymetric

� Sulistyosari, Y. et al. (2023). http://doi.org/10.11591/ijere.v12i2.2248�
� Jatayu, A. et al. (2022). https://doi.org/10.3390/su1402090�
� Suhara, Y. et al. (2021).  https://doi.org/10.1089/big.2020.016�
� Cartagena-Colon, M. et al (2022). https://doi.org/10.3390/

land1112230�
� Dudzic-Gyurkovich, K. (2023). https://doi.org/10.3390/su151813458 

Redefining Education Zoning for Equitable 
Access and Mobility in the Surabaya 
Metropolitan Area

https://doi.org/10.3390/su14020907
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A5 – Pablo Pinazo Riera 



The methodology included a literature review to develop evaluation criteria and defining the study area
using 800-meter isochrones. Various data sources, such as cartographic information, social media,
citizen participation, and field studies, were used to analyze accessibility from a child’s perspective. A
catalog of 50 criteria was created, covering accessibility, safety, green spaces, and play areas. The
analysis revealed significant deficiencies, such as lack of accessibility and safety, limiting the appeal of
tram stops for children and caregivers, negatively affecting their perception of public transportation.

Regarding the first objective (O1), no comprehensive catalogs linking public transportation and children
were found in the literature. As a result, a specific catalog of 50 criteria was developed for child mobility.
For the second objective (O2), a diagnostic method was designed and successfully applied to evaluate
four tram stops, proving its feasibility and replicability. The results emphasize the need to redesign these
environments to foster social cohesion and encourage early use of public transportation.

Inclusive urban design is key for promoting sustainable mobility and ensuring cities are accessible to all,
particularly children. However, public transportation environments, like tram stops, often lack planning
tailored to their needs. This research examines the urban areas around tram stops on Valencia’s Tram
Line 4, proposing criteria to create inclusive and safe spaces that encourage early use of public transport

O1. Gather a set of criteria for creating child-friendly public transportation environments, based on an
initial diagnosis and a comprehensive literature review.
O2. Design a diagnostic method that enables the application of this set of criteria to evaluate urban
environments near tram stops, identifying areas for improvement.

.

Introduction and objectives

Urban Activity and Children:
Strategies to promote movility

Methodology and Results

Conclusion

Future research

Future studies could adopt an ethnographic and sociological
approach, incorporating citizen participation into urban
diagnostics. Exploratory exercises in schools near the study
areas have shown the potential of these processes.

Pablo Pinazo Riera
Department of Urbanism
and Construction
University of Alicante
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A6 – Vinod Kumar 



(Source: website of various Indian metro rail corporations)

(Source: website of various Indian metro rail corporations)

(Source: DMRC)

Source: DMRC & LMRC

  (Source: 
   DMRC & MAHA Metro)

Source: website of various Indian metro rail corporations) 
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A8 – Chinmoyee Deka 



From Smart City Goals to Edge City 
Realities: Challenges and Opportunities 
for Guwahati’s Urban Development

Chinmoyee Deka1, Abhinandan Saikia2

INTRODUCTION
The study aims to:

• Assess public understanding of the "smart city" concept in Guwahati.

• Examine perceptions of ongoing initiatives, focusing on 

sustainability and socio-economic equity.

• Identify resident challenges and expectations from the smart city 

project.

METHODOLOGY

Mixed Method

• Survey questionnaire containing 15 

close-ended & two open-ended 

questions

Snowball 
Sampling

• Online and offline distribution 

among residents of Guwahati

Factor and 
Thematic Analysis

• Analyzed  quantitatively 

& qualitatively

RESULTS*

DISCUSSION
• Urban development in Guwahati is led by public-private partnerships, not community needs (Lefebvre, 1991), resulting in edge city-like 

issues (Garreau, 1991): congestion, poor public transport, lack of green spaces, and declining social identity.

• Rapid urbanization has resulted in loss of ecosystem services, causing loss of public health (Parkes et al, 2013). Rising air pollution in 

Guwahati has led to 20% increase in respiratory diseases (Kalita, 2024). Poor public health weakens economy and productivity, contradicting 

Smart City goals.

• However, residents value sustainability & social progress despite limited Smart City awareness. Thus, participatory planning and

implementation can create equitable, livable, and truly smart urban spaces. A smart city must avoid becoming an edge city by balancing 

development with inclusivity & sustainability.

*Values are in percentages

1Lefebvre, H. (1991). The Production of Space. Wiley-Blackwell
2Harvey, D. (1978). International Journal of Urban and Regional Research. doi:10.4324/9781315730554
3Marvin, S. et. al. (2015). Smart Urbanism: Utopian vision or false dawn? Routledge
4Harvey, D. (2001). Spaces of Capital: Towards a Critical Geography.   Edinburgh University Press.

REFERENCES

1PhD Scholar, Tata Institute of Social Sciences, Guwahati, India; email: gp2022ss001@stud.tiss.edu
2Assistant Professor, Tata Institute of Social Sciences, Guwahati, India; email: abhinandan.saikia@tiss.ac.in

Awareness & Understanding

• Seen mainly as tech-driven; limited awareness of social, 

ecological, and governance aspects.

• Needs education & awareness on broader smart city goals.

Urban Infrastructure & Services

• Clean public spaces, better waste management, efficient traffic 

management, pedestrian & cycling-friendly roads, and improved 

public transport are expected.

Environmental Sustainability

• Carbon reduction, resource conservation, climate resilience, 

and a green economy were major concerns.

Social Inclusion & Public Safety

• Emphasis on reducing digital divide, disability-friendly 

infrastructure, public safety, healthcare, air quality, and mental 

health support.

THEORETICAL CRITIQUE
• Over-emphasis on technology, neglecting cultural, political, and 

governance aspects1.

• Capitalist urbanization prioritizes profit & market monopoly over 

infrastructure2.

• Private sector dominance (e.g., IBM) raises concerns3.

• Not truly inclusive, but a ‘spatial fix’4.

• Smart cities reinforce capitalism, deepening inequality and 

limiting democratic control. 

mailto:chinmoyee.deka123@gmail.com
mailto:abhinandan.saikis@tiss.ac.in
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Water and Sustainable Development: 
Connecting the Communities of Dhaka City and Canals

Abstract
Water plays a pivotal role in fostering sustainable urban development, particularly in rapidly growing cities like Dhaka. Dhaka’s intricate network of canals
historically served as natural drainage, transportation, and community interaction hubs. However, rapid urbanization, poor water management, and encroachment
have led to severe degradation of these waterways, contributing to urban flooding, water pollution, and environmental health issues. This study explores the
potential of Dhaka’s canals as a foundation for sustainable urban water management, aiming to revitalize these networks and enhance community resilience.
Through case studies and spatial assessments, we investigate the role of these canals in supporting local ecosystems and the livelihoods of vulnerable communities.
Findings indicate that integrating canal rehabilitation with community-driven approaches can yield multifaceted benefits: reducing flood risks, improving water
quality, and fostering green, accessible urban spaces. This research proposes a spatial framework encompassing canal restoration, sustainable drainage systems,
and active public places, highlighting the importance of connecting water with local communities. Such an approach aligns with Sustainable Development Goals 6
(Clean Water and Sanitation) and 11 (Sustainable Cities and Communities), offering a replicable model for water-centered urban renewal in similar megacities.

G M A Balayet Hossain 
balayet.arch@aust.edu

+8801741579398

Rampura Canal

Kallyanpur Canal

DND Khal (Canal)

Rupnagar Khal (Canal)

How can we effectively connect the gated communities of Banasree and Aftabnagar to the nearby waterfront?

Water logging is disrupting everyday life.Unplanned development (Slum)Map of the Kallyanpur Canal and its surrounding area.

Smart Sustainable Cities 2025: Pioneering Novel Frontiers for Green 
Urban Living

Importance of Canals 

• Canals offer many benefits and services to the city, such as 

drinking water, food supply, transportation, recreational 

activities, wildlife habitats, aesthetic appeal, and economic 

growth.

• Creating green spaces with interactive areas and activities can 

provide opportunities for stormwater absorption, alternative 

transportation, and educational features.

• Restored canals have the potential to connect nearby 

communities, fostering a sustainable future for ecosystems 

while supporting economic and cultural development.Most drains are blocked with waste.Rupnagar has an inadequate drainage system.

A boundary wall approximately 7.2 kilometers long separates the canal from the surrounding communities.

mailto:balayet.arch@aust.edu


  Smart Sustainable Cities 2025: Pioneering Novel Frontiers for Green Urban Living                                                       18 

 

  

A11 – Manta Devi Nowbuth 



Combined use of Morphometric Analysis and Hydraulic Modelling to support the building of Flood 
Resilient Cities (Case study: Quatre Bornes catchment, Mauritius) 

Vydeelingum Seeveeren & Nowbuth Manta Devi 

University of Mauritius 

Aims & Objectives 

This study aimed at improving management of flood through an 
improved understanding of the vulnerability of a site to flood. 

The specific objectives were: 

1. To assess the physical vulnerability of the study area to flood using 
morphometric analysis. 

2. To map flood prone areas using a hydraulic model. 

3. To identify the most efficient nature based solutions for building urban 
resilience to flood events. 

THE PROCESS BEHIND THE MORPHOMETRIC ANALYSIS AT CATCHMENT LEVEL  

THE HYDRAULIC MODEL 

PROPOSED FLOOD MANAGEMENT SOLUTIONS FOR MAKING CITIES FLOOD RESILIENT  

Recommendations for Urban Resilience to flood 

1. Drains are very important for flood management, but drains are part of the 

solution. 

2. Slope of drains to be steeper at flood prone areas 

3. Carrying capacity downstream flood prone areas to be larger. 

4. Drains are to be accompanied by Sustainable Urban Drainage Systems—these 

slow down the surface runoff allowing drains to continue operating at design 

capacity during heavy storms. 

5. Green roofs at residential level combined with wet gardens at subcatchment 

levels offer the best solutions to water retention & retardation of surface runoff 

towards drains. 

CONTACT DETAILS: 
Mr. Seeveeren Vydeelingum — Research Student:  

Email:seeveeren.vydeelingum@umail.uom.ac.mu  

Assoc. Prof. Manta Devi Nowbuth—University of Mauritius:  

Email: mnowbuth@uom.ac.mu 
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Future Cities Defined 

A Multidisciplinary Analysis of Their Definitions and 

Characteristics Across Diverse Fields 

———————— 

Hussaen A. H. Kahachi 
*a & b

, Maria Abreu 
b
, Mufeed Ehsan 

a
 

a University of Technology, Baghdad, 10066, Iraq     |     b University of Cambridge, Cambridge, CB3 9EP, UK 

Corresponding Email Addresses: *hahk2@cam.ac.uk , *Hussaen.a.hasan@uotechnology.edu.iq 

A Future City is a vision of urban development that prioritizes sustainability, advanced 

technology, and the well-being of its residents. To achieve these goals, it integrates cutting-edge 

technologies, innovative design, and sustainable practices to create a more efficient, liveable, 

inclusive, and environmentally friendly urban environment. They address the complex 

challenges of rapid urbanization, climate change, and the increasing demand for resources, 

providing comprehensive solutions for a sustainable and prosperous urban future.  

 

Problem:  

Urban development faces challenges 

(urbanization, inequality). Different fields have 

varying understandings of "future cities." 

Research Question:  

How can we create a unified, multidisciplinary 

definition of future cities? 

Significance:  

A unified definition is vital for policymakers and 

unified efforts towards sustainable development. 

 

Hybrid Systematic-Narrative Review 

 Systematic Analysis: Scopus database: over 

22K (2010–2024) Scopus-indexed articles 

identified and keyword clustered using NLP. 

 Narrative Review: 78 key articles were 

reviewed across 8 disciplines. 

 Focus Groups: 23 experts validated findings 

and helped synthesizing the definition. 

 
 

 

Future Cities share common key characteristics 

of across fields, this includes:  

• Sustainability  

• Advanced Technology  

• Innovative Design 

• Well-being of Residents  

• Economic Prosperity  

• Social Equity, and  

• Resilience. 

However, the opinions divided around:  

• Infrastructure and resource management 
vs urban image and well-being Advanced 
Technology  

• Operational efficiency vs. Human needs  

• Environmental impact vs. Sustainability, 
and  

• Technological focus vs. social focus. 

 

This research highlights key disciplines essential 
to future city development. Integrating diverse 
perspectives is crucial to addressing urban 
challenges and shaping sustainable, resilient, and 
thriving cities. 

 

For more details, 

Scan the QR code! 

Key Findings 

Methodology 

Background 

The Concept of Future Cities According to Field of Research 

A Unified Definition 

Future Cities Research Growth Future Cities in the Literature 

Conclusions 

A14 
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Empowering citizen-centric smart cities: pathways
to next-generation cities in emerging economies
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University of Sri Jayewardenepura
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Perceived
Risk

Perceived
ease-of-use

Perceived
Social Equity

Attitudes towards
Smart-cities
initiatives 

Intention to
adopt Smart-city

technologies

Cultural
Dynamics

Socio -
economic

factors

Cellular penetration
142 per 100 pers.

Internet penetration
103.8 per 100 pers.

Urbanization 19.1% Population Density
351 persons per sq.km.

2. Problem Identification

This research aims to
conceptualize the behavioral
intention to adopt smart cities

depending on the citizens’
attitudes toward Smart city

initiatives

3. Conceptual framework

Sri Lanka is an emerging nation with strategic economic growth, transitioning to upper-middle-income
status in 2019, and implementing key reforms to achieve sustainable development and stability. Sri Lanka
has its deep religious significance, rich cultural heritage, and stunning natural history, reflecting its
enduring legacy and contribution to socio-economic growth. Sri Lankans have demonstrated remarkable
engineering and cultural achievements throughout their history, particularly in ancient times. 

Introduction1.

4. Methodology

Research Philosophy - Positivism

Research Approach   - Deductive

Research Strategy     - Survey 
                                      (Structured Questionnaire) 

Time Horizon              - Cross sectional 
                                      (Urban citizens)

5. Practical and Theoretical Implications
Foster proactive initiatives in driving communities toward the vision of Society 5.0 by integrating human-centric
technological advancements.
Develop an understanding of socio-economic and cultural diversities among citizens to ensure inclusive and
adaptive policymaking.
Champion government-led, inclusive, and agile community care models that leverage Smart City
technologies for sustainable urban development.
Encourage attitudinal shifts in urban communities to embrace digital transformation and smart infrastructure.
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Publication Surge (almost ten folds 

since 2014): Growing focus on future 

city theories aligns with heightened 

global interest in sustainable urban 

development. 

Theory Adaptation (40% Shift): 

Theories like Smart City and 

Sustainable City lead as adaptable 

models, often replacing older theories 

due to limitations. 

Maturity & Sustainability (~70% 

SUD Research): Most future cities 

research discusses sustainability. 

However, only high-ranking mature 

theories like Smart, Resilient, and 

Sustainable Cities show strong 

alignment with sustainability, though 

many lack social inclusivity. 

Community Focus: Effective theory 

implementation requires social equity 

and community involvement to prevent 

negative impacts like gentrification. 

Key Findings 

 

Problem:  

Despite the importance of sustainability, only 

12-15% of SDGs are on track for 2030. While 

future cities theories offer an interesting holistic 

approach towards sustainability, yet their 

potential is still undetermined, raising concerns 

about their effectiveness in achieving sustainable 

urban development.  

Research Questions: 

• What features make future city theories 
effective for sustainability?  

• How do future cities theories compare in 
maturity and sustainability applicability?  

• What gaps hinder their real-world 
implementation?  

Significance 

This study systematically evaluates future city 

theories, guiding urban planners and 

policymakers in selecting models that balance 

environmental, economic, social sustainability. 

 

A Systematic Literature Review (SLR) of 

27,000+ Scopus-indexed papers from 1990 to 

2023 using NLP and statistical analysis to assess 

43 future city theories’ maturity and sustainability 

alignment based on criteria like, 

Comprehensiveness, Consistency, Empirical 

support, Age and refinement over time, and 

Sustainability applicability. 

Methodology 

Background 

B02 

Future Cities Research / Field Future Cities / SD Aspect 

Strategic Approaches: Cities can 

enhance success by tailoring 

approaches, collaborating, focusing 

on equity, phasing implementations, 

and building local capacity. 

Future Research Directions: this 

includes; Longitudinal Impact 

Assessments, Cross-Theoretical 

Integration, Social Equity and 

Inclusivity, Emerging Technologies 

and Big Data, and Adaptability to 

Global Challenges. 

As the landscape of urban development 

evolves, a commitment to continuous 

development and adaptation is crucial. By 

prioritizing ongoing research and collaboration, 

we can pave the way for a better future 

sustainable city solutions. 

 

 

For more details, 

Scan the QR code! 

Sustainable Urban Development Index  (Balanced is Better) 

Theory Maturity Index  (Approx. / Larger = More Mature) 
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INTRODUCTION & AIM 
 
Urban cities are increasingly grappling with traffic congestion due to 
the surge in vehicle numbers, posing significant challenges for urban 
planning. To address these challenges effectively, traffic simulation 
has emerged as an essential tool. This study focuses on a critical 
three-way traffic intersection in Phoolbagan, Dibrugarh city, Assam, 
India, and evaluates current traffic conditions, including traffic intensity, 
vehicle delay, and queue formation, using the advanced traffic 
simulation software PTV Vissim. Over a period of 30 days, 
comprehensive data collection was conducted through detailed traffic 
observation sheets. A simulation model was subsequently developed 
to analyze current traffic dynamics. The core objective of this research 
was to assess the potential improvements in traffic parameters through 
the addition of a new road at the intersection. 

     

 

 

The traffic data were collected from videos recorded using a drone 
camera. The collected video data were analyzed to determine vehicle 
composition, route composition, and the total number of vehicles per 
hour. These parameters were then used as input for the simulation 
model. The simulation model was developed using PTV VISSIM 
software, and it was calibrated for accuracy. The calibration was done 
by validating the model with real-life data and comparing the results 
with GEH statistics. Various traffic-related metrics, including queue 
stop values, were computed using the simulation model. To assess 
the impact of infrastructure changes, a new road was assumed to be 
added at the existing intersection. A simulation model was prepared 
to include this new road, and several parameters were compared. 
The improvement in queue stop values is presented in Figure 4. 

 
 

The comparison of queue stop values demonstrates significant 

improvements in traffic flow with the addition of a new road. At the 

present volume, adding an extra lane reduces congestion at queue stop 

B from 57 to 7, at C from 24 to 7, and at A from 71 to 70. Even with a 

40% increase in volume, congestion remains manageable, with values 

of 37 at stop B, 2 at stop C, and 137 at stop A. When the volume 

increases by 96% and with optimized traffic signal timing, queue stop A 

reaches 435, but the intersection continues to function without forming 

endless queues. Stops B and C show only slight increases in 

congestion, further indicating the effectiveness of the extra lane in 

managing higher traffic volumes. These results confirm that adding a 

new lane significantly reduces congestion and enhances the 

intersection's capacity. 

 

 

 
 

The results have shown that the traffic conditions are improved with the 

addition of a new road. Optimal signal timings are provided by the 

model, which allows the intersection to operate with the highest 

efficiency. When the new road is added and the traffic signals are run at 

optimal timings, it has been demonstrated that the intersection can 

accommodate an increase in traffic volume by 82%. This indicates that 

the intersection's capacity is significantly enhanced through the 

implementation of the new road and the optimization of traffic signal 

timings. The simulation model developed in this study can be applied to 

traffic emission and fuel consumption analysis. Additionally, the model 

can be adapted for use in nearby towns with similar traffic dynamics and 

conditions, providing valuable insights into traffic management and 

environmental impact. 

REFERENCES:  
1. Guo, Q., Li, L., & Ban, X. (2019). Urban traffic signal control with connected and automated vehicles: A survey. 

Transportation Research Part C: Emerging Technologies, 101, 313-334. https://doi.org/10.1016/j.trc.2019.01.026  

2. Liu, C., Liu, Z., Chai, Y., & Liu, T. (2020). Review of Virtual Traffic Simulation and Its Applications. Journal of Advanced 
Transportation, 2020, Article ID 8237649. https://doi.org/10.1155/2020/8237649 

3. Afrin, T., & Yodo, N. (2020). A Survey of Road Traffic Congestion Measures towards a Sustainable and Resilient 
Transportation System. Sustainability, 12(11), 4660. https://doi.org/10.3390/su12114660

https://doi.org/10.1016/j.trc.2019.01.026
https://doi.org/10.1155/2020/8237649
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Introduction & Aim
Block-based housing developments provide multi-functional, community-focused 
spaces that encourage resident interaction and build stronger social bonds. In contrast 
to high-density, plot-based development—which has long shaped planned urban land 
divisions in Bangladesh and often fosters isolation and stress—block layouts integrate 
shared and green areas more effectively that boost mental health and social 
connections. They also promote sustainable urban growth by improving walkability, 
decreasing reliance on cars, and supporting eco-friendly features like energy-ef�icient 
designs and green infrastructure. However, drawbacks such as architectural 
uniformity and social stigma, especially in low-income zones, have sparked demands 
for more visually appealing and inclusive designs. This study compares pedestrian 
interaction in an urban block-based housing development as against the traditional 
plot-based layout on the same site using quantitative analysis.

Methodology
A randomly selected plot-based residential block from the Bashundhara area in the 
city was chosen for this study. The block is subdivided into 28 housing plots. A 
simpli�ied analysis of the individual buildings reveals a consistent pattern, as shown in 
Figure 2. The original plot-based block is depicted in Figure 1. Keeping the number of 
units the same, the units are recon�igured into urban blocks with three different 
scenarios of pedestrian access control at the ground level. Using Unreal Engine's AI 
NPC system, a need-based pedestrian simulation at the ground level was employed to 
analyze movement patterns across these three scenarios: a current block-based layout, 
an open �ield, and a newly designed block with controlled access. Demographics and 
interests were categorized into the following agents: Adult Males, Adult Females and 
Children/Young Adults with visitations to Grocery Store 1,2,3, Restaurant 1,2, Toy Shop 
and Pharmaceutical Store. A simulated population of 100 agents, each with a 120° 
viewing angle, was implemented to create realistic visual perception and navigation.

Figure 3. Scenario 1 Figure 4. Scenario 2 Figure 5. Scenario 3

Results & Discussion
Scenario 1: In the existing plot-based housing block layout, pedestrian movement is 
relatively constrained due to the isolated plot-based spatial organization, which 
separates each plot with boundary walls. The results showed that Grocery Store 1 had 
47 visitors, Grocery Store 2 had 97, and Grocery Store 3 had 56. Restaurant 1 received 
31 visitors, while Restaurant 2 had 68. The toy shop had 35 visitors, and the 
pharmaceutical store had 19 visitors.

Scenario 2: Open Field Con�iguration – With boundary walls removed at ground level, 
pedestrian �low increased across all amenities due to the absence of spatial barriers. 
The results were as follows: Grocery Store 1 saw an increase in visitors to 86, Grocery 
Store 2 experienced a slight decrease to 74, and Grocery Store 3 had a sharp rise to 102. 
Restaurant 1 received 57 visitors, while Restaurant 2 saw a signi�icant jump to 102. 
The toy shop attracted 47 visitors, and the pharmaceutical store had 27 visitors. This 
scenario highlights the impact of a completely barrier-free environment on pedestrian 
accessibility.

Scenario 3: Designed Block Layout – A structured block layout was tested, allowing 
controlled access to balance pedestrian accessibility with limited regulation at the 
ground level. The results showed that Grocery Store 1 maintained high visitation at 84, 
Grocery Store 2 recovered to 81, and Grocery Store 3 saw a slight increase to 105. 
Restaurant 1 experienced a further increase to 52 visitors, while Restaurant 2 had a 
slight rise to 104. The toy shop had 46 visitors, and the pharmaceutical store remained 
stable at 26.

The designed block con�iguration retained high pedestrian engagement while 
reintroducing controlled cross-access pathways. Clearly, compared to Scenario 1, this 
setup improved accessibility. The slight decline in visitors to certain locations 
compared to Scenario 2 (open �ield) suggests that some level of access control 
in�luences movement choices. Yet, the balance between open organization and 
controlled access ensures near-open-access ef�iciency for pedestrian accessibility and 
movement. This study shows that strategic planning can improve pedestrian 
experience and accessibility while augmenting the commercial viability of 
pedestrian-level services within a block.  The �indings suggest that block-based designs 
can meet diverse demographic needs more effectively than plot-based layouts, 
enhancing user access and interactivity..

Conclusions

Future work can expand on this by integrating additional environmental factors and 
re�ining AI NPC behaviors to simulate more parameters of real-world human 
movement and goal driven interaction more accurately.

Future Work 

Figure 2: Housing patterns in a block

Figure 1: 
Sample Block

Figure 6: Scenerio 1 restricted access and pedestrian movement heatmap

Figure 7: Scenerio 2 open �ield access and pedestrian movement heatmap

Figure 8: Scenerio 3 controlled access and pedestrian movement heatmap
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The second indicator presented the percentage of the city's public
transport services covered by an unified payment system. According to
the Municipality of Passo Fundo (PMPF, 2024), the city did not have
this type of payment, but it is implementing it in 2025. The next analysis
was regarding the percentage of public transport lines equipped with a
system accessible to the public in real time (Table 1). Only Coleurb has
this system through the cell phone application Meu Ônibus Coleurb
(Coleurb, 2024), accounting for around 78.8 % of available bus lines. 

The fourth analysis includes the indicator of percentage of parking
spaces public facilities equipped with electronic payment systems. It was
found that Passo Fundo contemplates this system through the
application Vago (CODEPAS, 2024) or website, in addition, parking
meters that accept debit/credit cards. 

Analysis of ISO 37122 Transport Indicators: A Brazilian Case Study
Laura Meira Costa (lauramcosta09@gmail.com)        https://orcid.org/0009-0002-2112-8356
Thaísa Leal da Silva (thaisa.silva@atitus.edu.br)        https://orcid.org/0000-0002-5356-3398

Graph 1. Percentage of low-emission vehicles in the city (adapted from RCSC and
modify by the authors).

Table 1. Public transport lines equipped with a system accessible to the public in real
time (adapted from Coleurb and Codepas and modified by the authors). 

The fast-paced modernization in urban centers is accompanied by the
implementation of new technologies to improve people's quality of life.
For this reason, to create environments more functional, resilient and
adaptable to the growing needs of the urban population, emerges the
concept of Sustainable Cities and Communities. Therefore, this article
aims to analyze the Transport indicators of  ISO 37122 for Smart
Cities, based on the urban area of ​​Passo Fundo-RS (Brazil),
investigating the presence of these indicators in the city.

METHODS 

ANALYSIS AND RESULTS

The first indicator analyzed presented the percentage of low-emission
vehicles in the city (Graph 1), indicating a positive evolution in the city
(RCSC, 2023). 

Figure 1. Methodological Process.
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The following indicator analyzed concerns the percentage of parking
spaces public facilities equipped with real-time availability monitoring
systems. However, the city does not have this data available. The sixth
analysis verified the number of bicycles available through municipal
bicycle sharing services per 100,000 inhabitants. According to the
analysis, the city has 38.83 bicycles per 100,000 inhabitants, making 80
bicycles available to its population and provinding 8 stations through
the Passo Fundo Vai de Bici Program (Figure 2).

CONCLUSIONS

This research presented an analysis of  transport indicators in Passo
Fundo according to ISO 37122. Therefore, it can be seen that this
measurement is of great relevance for the development of more
assertive initiatives for the municipality. From the results of the
research carried out, it was possible to verify that, despite having
positive indexes in relation to certain indicators, the city still lacks the
development of indicators such as monitoring the availability of
public parking spaces in real time, and the presence of public
transport lines equipped with Internet connectivity. Therefore, new
solutions and studies aimed at improving transport in the city are
relevant.

Figure 2. Location map of shared public bicycle stations in Passo Fundo –Brazil
(adapted from PF vai de Bici by the authors). 

The seventh indicator analyzed was the percentage of traffic lights that
are intelligent in the city. Although the Connected Smart Cities
Ranking verified the existence of it (RCSC, 2023), it was not possible
to verify the quantity of this instrument. 

The last indicator analyzed was the percentage of public transport
lines equipped with connectivity Internet access for users, offered
and/or managed by the municipality. However, it was verified that
internet access is not available on bus lines (Coleurb, 2024).

INTRODUCTION



  Smart Sustainable Cities 2025: Pioneering Novel Frontiers for Green Urban Living                                                       42 

 

  

B12 – Syeda Lamiya Mahnaz 

 

 

 

 

 

 

 



Empowering Smart Cities: A Citizen-Centric 
Framework through a 5-Dimensional Approach
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Smart cities have become a global priority due to the rapid urban 
population expansion and significant social-technical challenges. 
Despite increasing interest in smart city concepts, there is a clear need 
for theoretical and methodological frameworks that integrate citizen 
feedback into technology-driven urban transformations.

A citizen-oriented maturity model would empower local authorities 
to prioritize investments, manage infrastructure assets, and plan 
future projects in a way that truly aligns with community values. This 
research addresses these gaps by combining a  Framework with a 
modified 5-dimension model, underpinned by ISO standards and 
Smart City metrics, to create a robust evaluation mechanism using the 
TOPSIS multi-criteria decision method.

Introduction

Research Objective

• Identify problem gaps in Smart city (Focus on Citizen Engagement).
• Define objectives and requirements: ISO-based citizen-centric 

indicators, 5-D framework, Citizen-centric research goals.
• Design & Develop Citizen-centric 5-D Framework (MCDM-based)
• Demonstrate & Evaluate: Apply to City of Miami (open data), 

calculate maturity index (TOPSIS).
• Reflection & refinement: Revising framework, weighted indicators.

Methodology: Design Science Paradigm

• Overall TOPSIS Score 0.63 (approximately) : Miami’s overall closeness to an ideal smart city is ~63%. This is a moderate-high level, indicating substantial progress 
yet leaving significant room for improvement in governance, environment, and digital inclusivity.

• In this case study, economy and technology are strengths while governance & people might require more policy attention (e.g., boosting e-participation, raising 
education levels)

• This approach is replicable for any city with open data, leveraging a standard MCDM (TOPSIS) method to yield transparent, comparable results.

Conclusions

Dimension Indicator Miami Ideal Better if

Social-People
P1: Bachelor's+ (%) of adults 32 60 Higher
P2: Household with internet 
access (%) 78 100 Higher

Political-
Governance

G1: Voter turnout during last 
election (%) 55 80 Higher

G2: Open data sets published (#) 450 1000 Higher
Financial-
Economic

Ec1: Unemployment rate (%) 2.5 0 Lower
Ec2: GDP per capita (USD) 45,000 80,000 Higher

Environmental
En1: PM₂.₅ (µg/m³) 8 5 Lower
En2: Recycling rate (%) 30 70 Higher

Technological
T1: Broadband coverage (%) 85 100 Higher
T2: E-services (#) (fully online) 25 50 Higher

Proposal and validation of a five-dimensional, citizen-centric 
framework, aligned with ISO-based indicators and employing TOPSIS 
to systematically measure and enhance urban smartness through 
maturity score while emphasizing citizen engagement.

Table 1. plausible 2022–2023 values of Selected Indicators for (Miami Vs. 
an “Ideal” benchmark).

Chart 1. Comparison of 5-Dimensional Smart City Maturity Scores 
(Miami vs. Ideal City).

Results
Figure 1. A Citizen-Centric Smart City Maturity Framework.

Dimension Score (0-1) Key Observation

Social-People .66 High education (32% with bachelor’s) & 
decent net access.

Political-
Governance .57 Average voter turnout, decent open data. 

Room to improve
Financial-
Economic .68 Good broadband coverage (85%), moderate 

e-services

Environmental .62 Good air quality, moderate recycling. Climate 
resilience

Technological 0.70 Low unemployment, moderate GDP. Overall 
strong

Table 2. Dimension Level Normalized Scores from TOPSIS.
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