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Urbanization

Challenges

Opportunities
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Characteristics 

Recommendations

2



Urbanization

Trends
Rising personal income

Affordable vehicle

Growth in private vehicle

Low density urban sprawl
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4http://www.unicef.org/sowc2012/urbanmap/#
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Urbanization
Consequence

High density

Greater mobility ?

Motorization
Shift to private modes

Congestion and delays

Fuel consumption and Emissions
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Urbanization
Urban Transportation

Cities consume three quarters of energy
generated and are responsible for 80% of
CO2 emissions worldwide
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Public vs Private



Smart Transportation
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Smart Transportation
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1. Multimodal Integration
Diverse Options

Integrates roads, railways, airports, seaports,
public transit (buses, metros), last mile
connectivity (auto, taxis) and active transport
(cycling, walking)

Seamless Connectivity
Transfers between modes should be easy
Schedule and fare integration



Smart Transportation
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2. Efficiency and Reliability
Reduced Congestion

Use smart traffic management and sufficient
infrastructure capacity to minimize congestion

Predictability
Public transit: should run on time
Freight logistics: predictable delivery windows



Smart Transportation
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3. Accessibility and Equity
Universal Access

Transportation must be available to everyone,
including rural populations, the elderly, and people
with disabilities.

Affordability
Costs should not be a barrier for low-income
residents to access jobs, healthcare, or education.



Smart Transportation
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4. Safety and Security
Accident Reduction

Infrastructure is designed to minimize accidents
(bike lanes, well-lit highways, adaptive signaling)

Resilience
The system can withstand and recover quickly
from disruptions like disasters or emergencies



Smart Transportation
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5. Economic Viability
Support for Commerce

It should facilitate the smooth movement of freight
to support local industries and trade

Cost-Effectiveness
The system should be financially sustainable,
balancing public funding with revenue generation
(like tolls or fares) without overburdening
taxpayers



Smart Transportation
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6. Environmental Sustainability
Green Technology

Encouraging the use of electric vehicles (EVs),
investing in clean energy public transit, and
promoting non-motorized transport to reduce
carbon footprints.



Recommendation - 1
Planning

State Level Travel Demand Model
Multi-modal
Activity based
Emerging data sources
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Recommendation - 2
Road Network

Vehicular Vs Road growth: 760 vs 70 %
Augment the Reserve Capacity
Strategic Network Improvements

34Source: MoRTH, Economic Review



Recommendation - 3
Public Transportation

Dynamic Scheduling
Passenger Information System
Last Mile Connectivity
Operational efficiency
Performance Measure

Mode share
E.g. Kochi:

60% in 2001 to 25% in 2023
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Recommendation - 4
Institutional Framework

Unified Planning Authority
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Recommendation - 5
Human Resources

Trained manpower
KHRI, NATPAC, KSTP …

Trained in 
Planning 
Moden tools
Long-term deployment

37



Recommendation - 6
Safety

Mission Zero
Zero Fatal Accidents

Accident
Warning
Reconstruction

38



Recommendation - 7
Congestion

Adaptive Traffic Signal Control
Isolated, Corridor, and Network
Machine Learning based
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Thank You

tvm@civil.iitb.ac.in
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