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AS A TRILLION DOLLAR ECONOMY

FROM EXPORTING LABOUR

TO IMPORTING SKILLED/ UNSKILLED LABOUR & BLUE+WHITE COLLAR 
EMPLOYEES

CREATE REGIONAL ECOSYSTEMS BASED ON TRANSIT

CREATE JOBS – WITH HOUSING BALANCE



Develop City Regions
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The NCR Region doesn’t work 
Because of lack of high-speed 
reliable transit connections



Result: Congestion, Unaffordability 



Problems of Sprawl and Ribbon development



Scattered unplanned Urbanisation



Unplanned new towns - look like slums

Gwalior



Delhi needs approx. 1 lakh houses 
a year to meet demand

UP has the highest Urban Housing 
shortage in the country





e.g. In Delhi, let’s see what can we afford?

55% earn 
10-30K p.m.

18% >60 K

1. Source: Consumer Pyramids, Centre for Monitoring Indian Economy P Ltd.
2. Global standard for affordability of housing - Monthly budget  for Housing is ≦ 30% of income.

22% earn 
30-60K p.m.

CAN AFFORD:

Buy 1 RK / Rent 1BHK 
in East 

Delhi
Rent 1BHK  in Dwarka
Nothing  in North Delhi
Nothing  in South Delhi

CAN AFFORD:

Buy 1 BHK/ Rent 2-3 BHK 
in East 

Delhi
Buy 1 RK / Rent 1-2 BHK 

in 
Dwarka
Rent Dorm bed  in South Delhi
Rent 1 BHK  in North Delhi

UNAFFORDABLE for 60%
5% B.P.L.



55% earn 
10-30K p.m.

5% B.P.L.

18% >60 K

The Middle/ lower-middle Class is 
left unserved

Affordability for Middle class 
needed through private sector

1. Source: Consumer Pyramids, Centre for Monitoring Indian Economy P Ltd.
2. Global standard for affordability of housing - Monthly budget  for Housing is ≦ 30% of income.

22% earn 
30-60K p.m.
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➢ Rapid Rail Transit System - 1.5x speed of Rail

45 mins
PANIPAT

30 mins
MEERUT

45 mins
REWARI

Possible solution



12 stations

45 mins
PANIPAT

30 mins
MEERUT

45 mins
REWARI

8 stations

12 stations

➢New compact TOD-towns near RRTS stations



➢TOD-towns can absorb the Affordable Housing Deficit 
& Generate localized Jobs - i.e. decentralization

IN TOD TOWNS: 
LOWER MIDDLE 
CLASS CAN 
AFFORD:

Buy 1 BHK/ Rent 2 
BHK in Modinagar

Buy 1 Room/ 1.5 BHK 
Rent in Meerut

Dorm/ 1 BHK Rent in 
Delhi



55% earn 
10-30K p.m.

5% B.P.L.

18% >60 K

22% earn 
30-60K p.m.

➢Regional Cities offer Housing & Lifestyle Choices if 
- invested in & planned as per TOD principles

IN TOD TOWNS: LOWER MIDDLE 
CLASS CAN AFFORD:

Dorm/ 1 BHK Rent in Delhi

Rent 1.5 BHK Rent in Meerut

Buy 1 BHK or Rent 2 BHK in Modinagar





Sprawl – ribbon Development
Planned and unplanned Sprawl leads to unending consumption of Resources.



Transit Oriented Development
1. Various lifestyle choices
2. Preservation of natural resources and built heritage
3. Better access to city level green areas



NCR Region to be re-planned 
based on TOD principles



Three 
Potential 
Options
Each has the same number of 
people and jobs, arranged in 
different ways around different 
kinds of transportation 
infrastructure

A

B

C

Modeling the Scenarios to Provide Options



A Keep Building and Developing As We Are

Open Land Developed : 460 Square Miles

Modeling the Scenarios to Provide 
Options



B Modify Development Patterns

Open Land Developed : 260 Square Miles

Modeling the Scenarios to Provide 
Options



C Focus Development in Existing Cities & Towns

Open Land Developed : 130 Square Miles

Modeling the Scenarios to Provide 
Options



A B C

Open Land : 90%
Existing Communities : 10%

Open Land Developed
460 Sq. Miles

Open Land : 63%
Existing Communities : 37%

Open Land Developed
260 Sq. Miles

Open Land : 42%
Existing Communities : 58%

Open Land Developed
130 Sq. Miles

Modeling the Scenarios to Provide 
Options



New Population Located in Floodplain
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Communicating the Consequences



Daily Auto Vehicle Miles Traveled Per Household

43
50

69

0

10

20

30

40

50

60

70

Option A Option B Option C

Communicating the Consequences



Automobile Emissions
Annual Tons of NOx, CO, and VOCs

Communicating the Consequences
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Total Infrastructure Cost (2005-2050)

Regional 
Highway

Infrastructur
e

(local roads, 
storm water, 

electrical)

Regional 
Transit

$58.2B

$42B

$34B

Billions of 2007 Dollars
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Communicating the Consequences



Regional 
Highway

Infrastructure

(local roads, storm 
water, electrical)

Regional 
Transit

$30,400

$22,200
$17,900

Communicating the Consequences

Total Infrastructure Cost per Household (2005-2050)
(2007 Dollars)
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$10,000

$4,800

$2,600

$1,300

$3,400

$6,600

$100

$-

$5,000

$10,000

$15,000

$20,000

$25,000

$30,000

Option A Option B Option C



386

328
280

0

100

200

300

400

Option A Option B Option C

Automobile Emissions
Annual Tons of NOx, CO, and VOCs

Communicating the Consequences



37,30025,50015,300

6,60,000
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Daily Non-Automobile Trips
Daily Transit and Walk or Bike Trips

Communicating the Consequences

Walk/Bike Trips

Transit Trips



Total Infrastructure Cost
Total Infrastructure Cost (2005-2050)
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Communicating the Consequences

Regional 
Highway

Infrastructure

(local roads, storm 
water, electrical)

Regional 
Transit



Habitat Tradeoffs
Maintain Current Investments

Salt Water 
Habitat

Fresh Water & 
Wetland Habitat

Proposed State Plan

Salt Water 
Habitat

Fresh Water & 
Wetland Habitat

Communicating the Consequences



Comprehensive Risk Management
Coastal Restoration and Protection Investments



The Louisiana Speaks Regional Vision:

Reinvestment Areas within existing Urban Areas



The Louisiana Speaks Regional Vision:

Planning & Investment in minimal New Growth Areas



SHANGHAI 
CITY REGION



Development of Tier-2 & Tier 3 cities 
Xian East Railway Station – Planning Competition 



Station node as the Catalyst Project



Xian East Railway Station – Planning Competition 



Xian East Railway Station – Planning Competition 



Xian East Railway Station – Planning Competition 



Xian East Railway Station – Planning Competition 



Xian East Railway Station – Planning Competition 



Taiwan High Speed Rail
- Development of smaller Towns as counter-magnets through TOD





T H E  R O A D M A P 











VIRAR-PANVEL SUBURBAN RAIL CORRIDOR69.5kms
Total 24 stations along the corridor

TOD concept design

Bhiwand
i

Tembod
e

Taloje

THE WORLD BANK STUDY

Locational setting

E&Y – OASIS consortium
World Bank Study on Transit Oriented Development for Mumbai Metropolitan 
Region 69.5 kms long suburban rail corridor from Virar to Panvel in Mumbai.

69.5Kms Corridor1

24 Stations study
-13 Existing
-11 Proposed Stations

2

3 Influence area across
-5 Municipalities
-4 Special Planning Areas

5 Metro Interchanges4

5 6 focus areas
-Bhiwandi
-Taloje
-Tembode

-Nilaje
-Narivali
-Nighu



Place 
types
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Regional context



6 Focus areas-
- Recommendations for Bhiwandi,Taloje & Tembode
- TOD concept for Nilaje, Narivali & Nighu

Existing

Nilaje (Design area )

Narivali (Design area)

Nighu (Design area)

Bhiwandi (Recommendations)

Taloje (Recommendations)

Tembode(Recommendations)

Place 
types



Environmental framework

“Sponge 
City”



Study Existing
& extract ecology

Incorporate proposed DP and add 
missing links

Creating connections across the 
railway preferably at every 500m Defining Station Precinct

Sub-regional strategies



Nila
je

Nariv
ali

Nig
hu

Nila
je

Nariv
ali

Nigh
u

Development layers Proposed Three station Masterplan



Narivali Station area
Multimodal 
Integration

Station area with integrated 
Ecology







Karkardooma – First TOD Project in Delhi



Karkardooma – First TOD Project in Delhi



Form Based Codes

TOD regulation 
for Transit Oriented Communities



Why Bother?



If Current Development Norms:
continue to guide Densification….



Nilaje Station, Mumbai

Current Development Norms:
FAR 0.5



Nilaje Station, Mumbai

Current Development Norms:
FAR 1.0



Nilaje Station, Mumbai

Current Development Norms:
FAR 2.0



Nilaje Station, Mumbai

Current Development Norms:
FAR 4.0



Nilaje Station, Mumbai

Current Development Norms:
FAR 7.0



Nilaje Station, Mumbai

Current Development Norms:
FAR 12.0





When we have a TOD structure plan in place, 
and TOD Codes guiding development



Khandeshwar Station, Mumbai

TOD Structure plan 
with Only parking



Khandeshwar Station, Mumbai

TOD Structure plan 
FAR 0.5



Khandeshwar Station, Mumbai

TOD Structure plan 
FAR 0.5



Khandeshwar Station, Mumbai

TOD Structure plan 
FAR 2.0



Khandeshwar Station, Mumbai

TOD Structure plan 
FAR 4.0



Khandeshwar Station, Mumbai

TOD Structure plan 
FAR 7.0



Khandeshwar Station, Mumbai

TOD Structure plan 
FAR 12.0



A city is like a film set –
The set defines the dreams & the lives of 

the people living in it



BACK TO THE BASICS

So what do Common People Need?



Quality of Life Choices Civic Pride Safety



Safety
Open Space
Jobs, Amenities & Schools
Equal Opportunity & Universal access
Walkability & self-reliance 
Travel choices
Housing Choices



Case Study: Sha Tin Station, Hong Kong

Source:  Romi RoySource:  Romi Roy



Sha Tin Station: Mall

Source:  Romi RoySource:  Romi Roy



Sha Tin Station: Restaurants, Cafes

Source:  Romi RoySource:  Romi Roy



Sha Tin Station: High Density Residential, Parks

Source:  Romi RoySource:  Romi Roy



Sha Tin Station: …. Snoopy World

Source:  Romi RoySource:  Romi Roy



Sha Tin Station: Town Hall, Plaza, Library

A complete Community destination



Source: “All Systems Go!”, Austin, TX, USA

Must be safe, quick and easy to:

• Access Train/ Bus Stations

• Change from one mode to the other

• Cross streets

• Park bikes and ride the train/BRT

• Rickshaws & vans to drop off at stations

2)  Make Transfers between modes “safe and easy”



BACK TO THE BASICS

What do Investors Need?



Minimize Risk
Assurance that Govt is a partner –
through investment in public spaces & appropriate 
incentives
Minimize Cost of Money
Assured buyers
Flexibility in development codes





QUALITY OF 
LIFE
index

Economic 
Health

Civic Pride

Women
empowerment



THAT ACHIEVE MULTIPLE GOALS



1 | City-Regions

● Vision for Regional Growth;
● Integration of Regional 

landuse with Regional 
Transit Systems (Rail/ 
HSR/ RRTS/ Metro, inter-
state Bus) 

● Comprehensive Landuse-
Transport planning 
integrated with affordable 
housing policy

● Integrated Landuse-
Transport Authority

● Jobs-Housing Balance in 
Regional Centres



2 | Mixed Use Planning

Mumbai



3 | Network Planning

Chennai

● Pedestrian-
network 
priority 
planning

● Updation of 
UBBLs to 
enable 
pedestrian 
access in 
buildings and 
campuses

● POD Policy 
(State and 
Municipal 
Level)

● Women 
Safety



4 | Multiple Mode Choices

● Street Planning as per Pedestrian and Cycling priority.
● Mix of Transit options - Metro/ Tram/ Bus/ Funicular/ 

Cable Cars
● Continuous bicycle network

Delhi



5 | Blue-Green Integration

Delhi



6 | Water Oriented Development

● Planning to enable Value 
Capture at nodes and along 
waterfronts

● High density, mixed-use 
planning of stations with 
pedestrian connections.

● Waterfront planning to 
enable access to water and 
greens.

● Creation of public spaces at 
station nodes and along 
water edges



7 | Business Plans for cities 

Chennai

• Where to Invest?
• Where to Earn?
• How to Earn?
• What to cross-subsidize?



8 | TOD with Form-based Codes



9 | Housing Choices for all
● Affordable Housing Policy 

with Affordable housing 



10 | Transparency & Accountability

● Strengthening Public information systems of all Departments
● Linking of measurable performance to CR
● Practice-what-you-Preach approach
● Social media presence
● Shortening time of response/ redressal for all Departments
● Feedback loop system to be ingrained with implementation 

systems to reduce redressal and increase efficiency of delivery



After creation of UTTIPEC Work Culture
Road 

Owning 
Agency

Technical 
Consultants

Municipal 
Corporation Traffic 

Researc
h Body

Traffic 
Police

Planning 
Organization

Academic 
Researchers

Road 
Congres

s

Development 
Authority

Urban 
Development 

Authority

Transport 
Department

Railway 
planning 

board

Metro Rail 
Authority

Concerned departments together to address interrelated issues

UTTIPEC



UTTIPEC team



Ad-Hoc Solutions (medication)

Engage Trained in-house Professionals to Deliver 
focussed & Phased Transformation from 0-20 years.


