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Look at these black spots on the lung. The unfortunate
owner lives in Delhi and has been breathing polluted
air. Air full of carbon particles which accumulate in the
lungs (black spots), What you can't see 15 a cocktail

of gases and tiny particles, even smaller than carbon
that get into our bodies,

Actually, you are getting polluted.

Capital punishment

But those cars are so sexy!




S\Ychicles contribution growing. Sl
& Murder.

The price of wealth

One person dies every hour in Delhi
because of air pollution

In 20 years between 1975
“nar ceubled
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Roll down the window of your bullet-proof car, Mr Prime Minister
The security threat is not the gun. It's the air of Delhi
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& j‘-fupreme Court listens (July 98)

Government to phase out all diesel
buses In Delhi; Convert to CNG,;

All autos in Delhi to move to CNG;
Advance emission norms by 5 years;
Clean up the quality of fuel...

Court proposes. Government disposes
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Selective passage to Nanda Devi Reserve
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India’s exim policy: a non-starter Mhe joys and perils of building check dams
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The verdict 2 =\

April 5, 2002 :

/ :
> Qrders of this court cannot be nullified or
altered in any way by administrative order

> Glve priority to transport - allocate 16.1 lakh kg
of CNG per day

> Phase out 800 diesel buses every month.

> Diesel buses to pay a penalty per bus per day



Strategies to technology
leapfrogging

Do we have to go through the same stages of environmental management
that the West went through or can we leapfrog?

— Pre-Euro | —
Poor diesel
—
— Euro | |
Improved diesel
o EurO II v

Natural gas
— Euro Il / |
Hydrogen “

" Euro IV ‘




CNG buses:
big gains

NOXx emissions from Euro Il CNG PM emissions from Euro Il CNG bus:
bus: 1.2 times lower than diesel more than 50 times lower than Euro
buses Il diesel buses
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Delhi got cleaner air: it avoided
pollution; got health benefits

PM10 at ITO Traffic Intersection

PM10 trend projection PM10 trend March 98- Dec 05,
600 - pre Supreme Court Post Supreme Court directions
directions
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Stages of clean air

Growth in air pollution problem with development status

Stage )  Stagel Stage Il Stagelll Stage IV
Sart of Initiation of Stabili za fion Improvement Hig h technolog y
indusiriall - eymissions of air quali of air quality applied

deve o - controf

rent

Develop ment of air pollution problemsin WHO Guideline or
cities according to development galus national standard

CORNIELIUSHUIZENGA, Clean Air Initiative for Asian cities, Manila, Philippines
CSE conference: The leapfrog factor, New Delhi, April 2004



winter woes

RSPM and NOx trend in Kolkata (January 2008 to
February 2009)
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B Kolkata: NOx levels (January 2008 to February 2009)

NOZ2 can
reach high
levels
during
winter
months
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Kolkata: PM10 exceedance (January 2008 to February 2009)
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Toxic air
Benzene level (microgram/cum) Kolkata
(Dec 2006-Feb 2007)
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=% rends and toxins: worrying

 Annual average PM 10 standards exceeding
standards by 1.5 times -- but many times
higher in winter months

 Annual average Nox levels are below national
standard; but increasing and exceed
standards in winter

 Benzene levels very high -- sign of
adulteration:; two-wheeler and vehicles
without cat-converters



Air quality classification for PM_ for selected
cities in 2004 based on annual average
standard for residential areas (60 pg/m®)
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"Health Effects of Air Pollution in
Kolkata

~ NON-SMOKERS’ WOES
A high percentage of non-smoking, healthy individuals dispiay
respiratory sympioms

IMPAIRED LUNGS

More than 60 per cent children in Kolkata and Delhi showed lung
function impairments compared to a mere 24 per cent in controls

Respiratory symptoms Lung function impairment
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r Alveolar macrophage distribution in sputum

RSPM concentration (annual)
1 80 ug/m?

0139 ug/m?

AM per observation

Control* Kolkata Delhi

h= 300 control, 835 Kolkata, 720 Delhi

& " c . Saurce: T. Lahir, Kalkata

NSE stained




Health benefits of improving air quality

Health benefits of RSPM reduction in
five cities of India (between 1993 to

2002)
Population (in Live saved per
millions) year

Delhi 12.8 3,629

Kolkata 13.2 3,293

Mumbai 11.9 5.308

Hyderabad 5.5 125 : .

Chaniisi 5.4 484 Trend in RSPM levels in three areas of Kolkata
380

— il sl — ol Residantal
300
240 . N
HE i \A(/

h -
Bank, June 2005 120 /,)-ﬁ:\.é-
Bl e e e

1983 1584 1985 1886 1987 18958 15808 2000 20801 2002



=¥ Iirst generation reforms..

1. Bharat stage Il introduced+low benzene
fuel (less than 1%)

2. Industrial units directed to control air
pollution by installing after-treatment

devices

3. Decision to ban 15-year old commercial
vehicles in Kolkata metropolitan area

But not enough...



=¥ [ ime for next-generation steps

Big fleet of old two-stoke three-wheelers;
possibility of running on adulterated fuel with
high benzene and other pollutants;

Big fleet of old diesel vehicles -- taxis, buses
and cars;

Limited road space

Growing numbers of cars in city, adding to
congestion and so pollution
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afvo-stroke with adulteration
Peven more deadly

HC [ o PM

012 +

0.1 1
0.08 S
0.06 S
0.02 -
|I I H m . H =

ol CcO ol NOX

3
E 04 4
E %]
0.2 4
N BB I l B
N B EEENENE: n l -

gm/km
gm/km

e B o L S I = |
[ T T T T T T

gmikm

Petrol Petrol Petrol CNG LPG Petrol CNG Petrol Petral CNG LPG Petral CNG
1996- Post Post Retro Retro. Paost OEM 1996- Post F’uet Retro Retro. Post COEM
2000 2000 2005 Post Post 2005 Post 2000 2000 2005 Paost Post 2005 FPost

2000 2000 2000 ‘ 2000 2000 2000

|| |
Two stroke  Two stroke




. Fkolkata is diesel capital of world

Nationally, 30% of new car sales are on diesel -- a
worrying trend

Nearly 65% of the Kolkata’s vehicular population
and nearly 99% of commercial vehicles are diesel-

run
Huge fleet of diesel taxis

Depending on the seasons, contribution of diesel
fuel combustion to ambient PM2.5 can be as high
as 23 per cent in Delhi, 25 per cent in Mumbai to
an astounding 61 per cent in Kolkata (World
Bank).



- License to pollute

One diesel car emits as much NOx as 3 to 5 petrol cars.
PM is several times higher

NOx norms for cars PM norms for cars
A. NO'y norms for cars B. PM normsa for cars
0.6 0.06
0.5+ 0.05-
£ 0.4 E 0.047
% 0,3 E 0,03+
= pe = 02+
01— 0.01
0 T 0 I |
Petrol cars Dicad cars Petral cars Diaes| cars Patral cars® Cisaal cara Patrol cara® Disssl cars
Eurao 1 Euro IV Eura [ Eura IV

Source: MP Walsh
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| - A Myth?

High levels of PM, NOx and air toxics;

Overwhelms the CO2 advantage: A crippling trade-off
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. £lean diesel technology and fuel that
38 Ccan reduce emissions by 90%b are not
available in India

CSE

0.05 At 500 ppm sulphur,
15-30% PM reductions

At 50 ppm sulphur,

0.04 75% PM reductions

0.03

0.02

0.01

Representative PM emissions (in gm/km)

0

2,000 1,500 1,000 500 0
Source: ICCT Fuel sulphur in ppm

.~ Other PM [ Sulphate
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< Fbieselised and clogged: deadly

o Kolkata has little less than 2000 km of roads — just 6
per cent of its area

e Delhi has 31,000 km of roads — 21% of its area

e But

» Also completely gridlocked. Adds roads and flyovers;
cars fill it up (registers 1000 vehicles/day)

 More roads; flyovers is not the answer

e Congestion adds to pollution
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Registered motor vehicles in key metropolitan cities

In Kolkata, according to CIRT study, the average speed during peak hours in the central
business district (CBD) area is as low as seven km/hour

4500+
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S 2500- 12000
= 2000- 2001
1500-
1000-

500+
O_

Kolkata Delhi Mumbai Chennai

Source: Road transport year book (2004-05), MOSRTH



-- During the morning and evening peak -- 55-60 per cent of the
roads have travel speeds less than 30 kmph.

-- Even during off-peak hours 40-45 per cent of the roads have travel speeds less than 30

kmph.

-- About 20 per cent have travel speeds less than 20 kmph throughout the day.
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0 40-45
0 45-50
O0<50

One way ‘ Second way

Morning peak
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Builiding up of
congestion is
reflected by
increase in low-
speed roads in
the city

Source: City Development Plan



Cities are Paralyzed
The Crawling Traffic

The average journey speed in Delhi (16 km/hr), Mumbai (16 km/hr) and Kolkata (18

km/hr): Abysmally poor compared to smaller cities

Minimum -— 18 Kmph
Average --- 22 Kmph
M aximum --— 30 Kmph

25

10

Average journey speed on major corridors
(KMPH)
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Source: Anon 2008, Study on traffic and transportation policiesand Strategiesin Urban Areasin India, MOUD, p63



pollution

Congestion leads to more

Vehicle Emissions vis-a-vis Speed

Speed (kilometer per

hour)

Autos

Change in emissions

with speed (gm/km)

Buses

with speed (gm/km)

Change in emissions

CO HC NOx | CO HC NOx
10 km/ hr 33.02 | 4.47 2.53 22.60 | 5.70 22.30
25 km/ hr 21.200 | 2.60 217 1440 | 2.50 | (3.0
50 km/hr 0,80 1.30 2.24 8.20 (.00 11.90
/5 km/hr (<) e AK . -
Sounce: E A Vasconcellos, 2002, Urban Transport, Environment and Equity — the Case

for Developin,

r [ountries, Earthscam

| 3

ublicanons

Lid, ]

ondon




"&FPoIIution trajectory of cities

&7

Pollution increases because vehicles are
old; bad technology; use adulterated fuel,
use diesel (Kolkata)

Pollution increases because number of
vehicles increase; cleaner but numbers
negate the gains (Delhi)

Pollution increases if city has more cars as
congestion grows -- takes 18 sq metre of
space on road...(Beijing)




s ced leapfrog solutions

e Phase out two-stroke three wheelers:;
e Phase out old vehicles

e Simultaneous make the transition to
public transport

You can lead
* In our cities car has not replaced the bus

* In our cities car has marginalised the
bus



., Public transport is our strength
' j;here are areas in Delhi where buses still
carry 60% of passenger trips

MODAL SHARE BY VOLUME AND PASSENGERS CARRIED AT AMBEDKAR NAGAR
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modal split in %

Carftax

Two
whesler

ALtos

59.8

B without walk trips (2001) (%)

B without walk trips (2007-08) (%)
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a olkata can lead but is bleeding

Modal share of public transport and The Annual Average Growth in %
other vehicles (2007) in STU Bus Fleet (2000 to 2007)
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Kolkata -- public+walk+cycle

60 1 54

19

11

10 - 4 4
0 [ [

Two wheelers Car Auto Public Walk Cycle
transport

Source: Anon 2008, Study on traffic and transportation policies and Strategies in Urban Areasin
India, MOUD



Kolkata has lowest bues per lakh

Total busesin Kolkata: 4,256 (2007),
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Mote: Delhi include private buses also as they constitute over 70 per cent
Source: Computed on the basss of Anon 2005, "A quick review of 5TUs [2D04-

08}, Indian Jownsl of Transport Management, Vol 29, Mo 2, Apnl-June, p 229-258;
population Rigures are taken from cansus of India, urban agglomerations data
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You get different answers depending on your
priorities — moving vehicles vs. moving people

Distribution of Vehicles - By Mode Chirag Delhi Junction

Morning Peak Hour
AK to MC
4,916 Vehicles
11,480 People

O Motor Vehicles
O Buses
O Cycle & Cycle Rkshw

Distribution of People - By Mode

@ Motor Vehicles
O Buses
O Cycle & Cycle Rkshw

Source: Dario Hidalgo study for CSE, 2008 Mimeo
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People Delay - Morning Peak Hour - In Hours

6000
O Buses
B MV's
-19%
4000 \
3,186 %
2,078
2000 +14%
>
1,440 Tl
0
Without Project With Project

Dario Hidalgo study for CSE, 2008
Mimeo




Indian style socialism

Buses bear
significantly
higher tax
burden in
India

Tax correction
can push a
large number
of two wheeler
users to buses

5.69
350000

300000

2,90,431

250000

200000

150000 233

Tax per
vehicle-km

100000

Annual
tax

50000 0.44

30,521

O 2,725
Two wheeler Cars Bus

mEmmm Total annual tax per vehicle === Total tax per vehicle-km




Kolkata-style socialism

Stage carriage bus: Rs 31.25 per seat per month
passenger tax

Two wheelers: For engine size 80cc to above 250cc the
one time tax range from Rs 1560 to Rs 6250

Cars: For engine size from 900cc to above2000cc tax for
every five years range from Rs 8550 to Rs 20,000.

Bus: A standard bus pays Rs 23,250 annually
Car: 900cc engine car pays a life tax of Rs 25,650

Source: Road transport year book (2004-05), MOSRTH




\ olkata-style socialism

Stage carriage bus: Rs 31.25 per seat per month passenger tax

Two wheelers: For engine size 80cc to above 250cc the one time
tax range from Rs 1560 to Rs 6250

Cars: For engine size from 900cc to above 2000cc tax for every five
years range from Rs 8,550 to Rs 20,000.

Bus: A standard bus pays Rs 23,250 annually
Car: 900cc engine car pays a life-tax of Rs 25,650

A car pays in its lifetime what a bus pays every year




B ¢ \What are other governments
=y doing?

Other governments are enforcing tax and road pricing measures and
caps on car sales to reduce congestion and pollution...

Congestion charges:
-- London: This has reduced traffic delays by 30 per cent.
-- Seven European cities are adopting congestion charges.

-- Trondheim, Norway: peak hour traffic dropped by 10% after the
introduction of congestion charges.

-- Singapore’s road pricing measures: This reduced percentage of
commuters entering central areas from 56% to 23%.

Caps on cars in Singapore and Shanghai:

-- Shanghai has adopted a system of auctioning a limited number of car
licenses per month. This has helped the city to cap car registration at not
more than 7,500 cars per month -- or 250 cars per day.

Such measures require good public transport system.....



s |he future road-map

e 1. Phase out two-stroke: transition to LPG-

four stroke;

e 2. Reduce diesel -- move to LPG or reduce
numbers on road
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3. Make transition to public transport -- bus;
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