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Canadian Lessons for Integrated
Urban Development: A Data-Driven
Framework for India’'s Smart Cities

Drawing from Canadian municipal experiences, this framework
demonstrates how geo-Al and comprehensive metrics can address
fragmented growth, strengthen policy implementation for Smart Cities
Mission, AMRUT, and PMAY, and promote citizen participation through
transparent, data-driven urban planning that advances environmental
sustainability, social equity, and cross-sectoral coordination.
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Measuring Spatial Form: Diagnosing
Fragmentation and Planning Integration

Core Metrics

Understanding how space is organised and
used provides the backbone for both
diagnosis and scenario modelling.

These metrics are crucial for diagnosing
fragmented urban growth, identifying critical
infrastructure gaps, and pinpointing areas ripe
for strategic infill development to achieve
more integrated and efficient urban forms.

Density: Population and jobs per hectare,
dwelling units per hectare, floor area ratio
(FAR)

Mix of uses: Share of land by use type,
entropy indices, active ground-floor

commercial

Urban form: Block size, intersection
density, building height, open space ratios
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Essential Datasets

Municipal parcels, zoning layers, and building
footprints form your base. Access these
through city open data portals including
Toronto, Calgary, Mississauga, and Surrey.

Assessment roll data provides floor area and
use classifications. MPAC-type datasets add
property-level detail for more sophisticated

analysis.

The Canadian emphasis on open data portals
fosters transparency and citizen participation,
vital for effective urban governance. The
development of open data in uneven across
the country. . Adopting similar accessible data
practices in Indian cities can significantly
bolster Smart Cities Mission implementation,
enabling data-driven planning and public
engagement.




Accessibility Metrics: Addressing Infrastructure Deficits
and Equity Gaps

Network Structure Walkability Indices Access to Opportunities
Intersection density, link-node ratio, Distance to daily needs, street Jobs reachable within 30-45 minutes,
sidewalk coverage, safe crossings, and connectivity, enclosure, transparency, essential services within 400-800 metres,
bike lane density human scale, and imageability transit frequency

These metrics connect spatial form to real-world access and are crucial for identifying infrastructure deficits and promoting equitable access
to opportunities. By measuring accessibility gaps, cities can prioritize strategic infrastructure investments, particularly under programs like
AMRUT. The frameworks for measuring 15-minute city indicators, such as those offered by C40's Healthy Neighbourhood Explorer, directly
align with inclusive urban development goals by ensuring essential services like access to food, schools, parks, and transit are within reach.

Furthermore, transparent accessibility metrics enable greater citizen participation in infrastructure planning, fostering more responsive and
equitable urban development.
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Economic Vibrancy: Financing
Infrastructure Through Value Capture

For downtowns and main streets, tracking activity intensity and fiscal yield reveals economic

health and potential.

01 02

Business and Employment Real Estate and Tax Base

Business counts per block, jobs per hectare, Assessed value per hectare and frontage metre,
sector diversity using NAICS classifications, commercial-residential assessment balance,
independent versus chain retail ratios rental levels, vacancy rates

03

Vibrancy and Activity

Footfall fromm mobile data, evening and weekend activity indices, retail turnover and occupancy

tracking

Source this data from assessment rolls, business licences, employment surveys, and permit
records available through municipal and provincial portals. By tracking metrics like assessed value
per hectare and overall fiscal yield, municipalities can identify areas where infrastructure
investments can be self-financing through value capture, supporting sustainable urban
development and reducing reliance on excessive debt. This approach is particularly relevant for

Indian municipalities managing significant infrastructure deficits.
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Social Equity and Inclusion: Ensuring No One is Left Behind

Renewal and development evaluation increasingly requires distributional and equity metrics
to ensure inclusive outcomes.

Demographics

Income, age, household composition, immigration status, Indigenous and racialised
populations at dissemination area or tract level

Accessibility Gaps

Differences in access to parks, transit, services, and jobs by neighbourhood or vulnerable

group. Proximity to schools, clinics, childcare, and community facilities

Safety and Comfort

Reported collisions (especially pedestrian and cyclist), crime incidents, perceived safety from
surveys and street audits

Statistics Canada small-area data, municipal crime and collision datasets, and UN-Habitat frameworks provide the foundation for objective-based
neighbourhood monitoring.

Transparent equity metrics enable citizen participation by making distributional impacts visible and measurable. This data-driven approach ensures
that Smart Cities initiatives and housing programs like PMAY reach vulnerable populations and reduce spatial inequality—core principles of
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inclusive urban development.



Environmental Sustainability and Climate Resilience

Green and Blue Infrastructure Emissions and Transport Health Proxies

Tree canopy cover, park area per capita, Mode share breakdown, vehicle kilometres Physical activity potential via walkability
distance to green and blue spaces, travelled per capita, street-level emissions scores, air quality indicators, correlations with
Impervious surface share, urban heat island and noise exposure obesity and respiratory outcomes

indices

These indicators link neighbourhood form to sustainability and health outcomes using municipal environment layers, national land cover
data, traffic counts, and health authority datasets. Measuring environmental performance supports climate action planning and helps cities
track progress toward resilience goals—critical for managing urban heat, flooding, and air quality challenges in rapidly growing cities.
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Integrated Planning: Modelling Coordinated Development
Scenarios

Overcoming fragmented urban growth requires testing development scenarios against multiple objectives simultaneously—density,

accessibility, sustainability, and equity.

For scenario work, computable indicators enable cross-sectoral coordination and help align development with strategic goals across housing,

transport, environment, and social infrastructure.

N & i

From Site Plan From Land Use Programme From Network Design

FAR, dwellings and jobs per hectare, gross- Land-use mix entropy, jobs-housing 5,10, and 15-minute walksheds to key

to-net ratio, open space ratio, block size, balance, service density per hectare services and transit, potential mode share

intersection density, active frontage length including retail, childcare, schools, and Improvements using standard elasticities
clinics
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From Metrics to Action: Implementing
Data-Driven Policy

i Calibrate Using Existing Neighbourhoods

Assemble indicators for reference areas—successful main streets, underperforming
districts—using city open data and national statistics. Benchmarking these
neighbourhoods creates transparency and enables citizen understanding of planning

goals.

©) Define Target Bands

Set thresholds for jobs and residents per hectare, access indicators, value per
hectare, tree canopy coverage, and collision rate targets, aligning them with
national mission objectives like Smart Cities, AMRUT, and PMAY.

A Run Design Scenarios

For each renewal or greenfield scheme, compute the full metric set in GIS,
compare to baseline and targets, and score scenarios with a composite
neighbourhood performance index. This scoring enables evidence-based
decision-making and public accountability, strengthening policy

implementation through transparency.
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Open Data Foundations: Enabling Transparency and
Participation

Some Canadian municipalities have embraced open data as a foundation for transparent governance and citizen participation. Few have
comprehensive open data portals. This table shows typical datasets that enable the metric framework—similar data infrastructure can
support Smart Cities Mission implementation and strengthen public accountability.

Need Typical Datasets Example Sources

Parcels, Zoning, Land Use Parcels, zoning bylaws, land-use layers, Toronto, Calgary, Mississauga, Surrey open data
building footprints portals

Demographics & Socio- Census, labour, income, health indicators Statistics Canada Data portal

Economics

Mobility & Streets Road and sidewalk network, GTFS, collisions Municipal open data, national transport datasets

Parks & Culture Parks, recreation, cultural facilities, City parks and culture open data

playgrounds

Environment & Climate Tree canopy, land cover, emissions, climate Municipal environment layers, federal environment

risks datasets
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Lessons for India’s and Canada’s Urban Futures

This framework demonstrates how comprehensive, data-driven metrics could
address the challenges facing Indian cities: fragmented growth, infrastructure

deficits, and policy implementation gaps. It is a work in progress with as many
setbacks as successes.

Key Takeaways and Context:

1.  Measure what matters—align metrics with Smart Cities, AMRUT, and PMAY
objectives

2. Use open data to enable transparency and citizen participation

3. Test scenarios to coordinate planning across sectors (housing, transport,
environment, social infrastructure)

4. Benchmark performance to drive accountability and continuous improvement

5. Prioritize equity and sustainability in every development decision

By adapting these kinds of approaches to the Indian context, cities can continue to
move from fragmented, reactive planning to integrated, proactive urban

development delivering resilient, inclusive, and sustainable outcomes for all citizens.
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