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—’e price of wealth

One person dies every hour in Delhi
because of air pollution

In 20 years between 1975 \Q'b&s
to 1995 the GDP more \@GQ
than doubled ‘Qo\

in India, o

but... 2




r and healt h |

2013: GBD estimates: Air pollution is the fifth largest killer in India

2013: International A%;enc y for Research on Cancer (IARC) and WHO
declare outdoor air polfutiori as group 1 carcinogen

2012: Reclassification of diesel exhaust as_ class carcinogen by
International Agency for Research on Cancer (IARC), and WHO, declares
diesel exhaust as class | carcinogen for strong link with lung cancer.

2013 NASA study -- high PM 2.5 belt stretching from Delhi south-east to
Kolkata.

2014: Yale University 2014 Environmental Performance Index: India among
the worst performers. Worse on Air Quality

April 2014: WHO database shows 13 out 20 most polluted cities in the world
are in India

Data from air quality monitoring in India proves the riské e 3



“Ki Il er particl es
pollution level increasing

é. Ci

Nearly half of Indian cities have critical pollution levels. This represents close to two third of urban
rticles are dangerous

popul ation. WHO says pa
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Note: Cities with PM10 levels 1.5 times the standards is classified as critical
Source: Estimated on the basis of CPCB air quality database and Census data

Source: CSE computation based on CPCB data

% of total monitored cities

MW Critical
m High
B Moderate

N Low



Mul t i pol |l ut ant
Also smaller towns are more polluted
than big metros

NO2 Hotspots PM10 Hotspots
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= Civil lines
= PunjahiBagh
= Mandir Marg
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Wi nter smogeé
One third of days this winter had levels five
ti mes higher than the

Air quality (PM2.5 concentration) No.of days  |Days (k)

30% abave the standard (60-90 microgramme per cubic metre)

Source: CSE based on real time PM2.5 data of DPCC 3 stations i Mandir Marg, Punjabi Bagh and R. K. Puram



N uvheeze

Our heal th 1 s
EEIPETREY o [
do not drive YA QEEEIVAND,

PUT YOUR HEALTH ON THE POLITICAL AGENDA
21.30 pm » June 5, 1999 « Sllver Oak, India Habitat Contre, Lodi Road, New Delhi 110003

People for Clean Alr

WoR
“& ‘ CENTRE FOR SCENCE AND ENVIRONMENT
¥ L 2995 5124, 2995 6110, 2995 6399, 2995 6394

From its early stages, CSE’s Right to Clean Air
campaign used a variety of communication tools —
such as this poster — to put out its message to the
public. It built support
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Published air pollution and health impact studies in India

(1980 - 2010)

Post 1998: 72%

of studies

conducted
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Studies
SYS N

have responded to the

HAY 3 OQYOSNy?W‘

-- Early yearsPrimary focus on SPM, SO2, and little on §@&arly 60%

-- Subsequent
years: A wider
pollutant basket

Source: CSE
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Studies looking at a more
ver se health

t NBERAOUGI 6t & NBaL
Broadens to other health end poingscardiovascular, eye disorders, cellular changes,
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Effects studied

O Respiratory
B Cytogenetic

@ Cardio
O Mortality

O Cancer Related O Eye related
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Source: CSE



Gl obal studi
Looki ng beyond | u

Diabetes: First large-scale population-based study links diabetes with air pollution.
|l ncrease in insulin resistance i n ihfaromatior st
(which may contribute to insulin resistance) after particulate exposure.

Strong and consistent association between diabetes prevalence and PM2.5
concentrations. For every 10 € g /3 increase in PM2.5 exposure, there was a1 percent
increase in ~ diabetes prevalence. Counties with highest versus the lowest evels of
PM2.5 pollution had a more than 20% increase in diabetes, which remained after
controlling for diabetes risk factors. (Diabetes Care 2011)

Heart:

Acute Effects of Fine Particulate Air Pollution on Cardiac Arrhythmia:Conclusion: PM2.5 exposure
within aéooproxmately 60 min was associated with increased PVC counts in healthy individuals. (He
F et al 2011The APACR Study. Environ Health Perspect)

Blood pressure
Traffic-related Air Pollution and Blood Pressure in Elderly Subjects With Coronary Artery Disease:
Found positive associations of systolic and diastolic BP with air pollutants. The strongest
associations were with organic carbon, multiday average exposures, ect. (Delfino, Ralph J.a et al
2010,, Epidemiology, May 2010)

Effect on foetus: Studies have shown damaging impact of PAH on even fetus

Source: CSE



Emerging evidences of healt}
|l mpacts 1 n |

o & Alveolar macrophage - biomarker of air
pollution

Exposed group; Kolkata
taxi driver

Control area:
Sundarbans

Increase in AM number
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Health of children
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2012 epidemiological study on
children in Delhi (CPCB and
Chittaranjan National Cancer Institute
of Kolkata):

-- Covered 11,628 school-going
children from 36 schools.

-- Every third child has reduced -
| ung function. Spﬂ‘j
children contains four times more \'\
iron-laden macrophages than those
from cleaner environs, indicating
pulmonary hemorrhage.

-- The levels of these biomarkers
In children have been found to be
higher in areas with high PM10
levels.



Co-relating health evidences with air pollution
in Delhi

PM,, and AM count

AM count correlated positively with PM,, level
(rho=0.581, p<0.001)
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Poor at ri sk e.

Poor status of nutrition, high cost of treatment make the poor specially
vul nerabl eé.

Bangalore: Increased prevalence of asthma in children of lower socio economic
classes. Children from heavy traffic region and low socioeconomic population had
much higher prevelance. (H Paramesh)

A Hyderabad: Drug off-take study conducted by S V S Medical College, found highest
drug sale in Punjagutta and Abids zones that have recorded highest PM1 and PM10
levels.

A Mumbai: The National Cancer Control Programme has listed greater exposure to
environmental carcinogens as one of the most important reasons for the prevalence
of cancer. Department of Preventive Oncology of Tata Memorial Centre, Mumbai,
foundi nci dence of cancer | n tAirpolluton play$asroles |
in enhancing this risk.

A Chennai:Sensitivity of poor neighbourhoods

Source: CSE Review



Air pollution and toxic risk

The endpoint of the toxic risk is cancer. The WHO has reclassified air
pollution and particularly diesel emissions as a class 1 carcinogen

According to the the National Cancer Control Programme in India over 700,000
new cases and 300,000 people are sbyt t
2026, more than 1.4 million people will be falling in the grip of the disease.

-- NCCP has listed greater exposure to environmental carcinogens as one of
the most important reasons.

-- The mitigation strategy must reduce environmental risk from all factors i and
air pollution is an important factor

Numerous studies in the West assessed the causes such as genetic
susceptibility, environment factors and lifestyle.

Found overwhelming influence of environmental factors.



Vehicular pollution: High exposure

Vehicular emissions contribute to significant human exposure. Pollution
concentration in our breathe is 3-4 times higher than the ambient air
concentration.

In densely-populated cities more than 50 T 60% of the population lives or
works near roadside where levels are much higher. This is very serious in low
Income neighborhoods located close to roads.

The WHO report of 2005: Epidemiological evidences for the adverse health
effects of exposure to transport related air pollution is increasing.

Some of the deadliest air toxics, also carcinogens, are related to vehicular
emissions. Blamed even for killing foetus.

About 60% of health studies in India have focused on exposure to traffic

pol l utionté 18



_ , What matters Is what and how
*much we Inhal eeté

Stunning evidences in Delhi

New research in Delhi from University of California, Berkeley:

--- Found commuters breathe far more harmful particles inside vehicles
while traveling compared to the ambient concentration.

-- The PM2.5 concentrations inside vehicles can be 1.5 times higher
than the surrounding background air and ultra-fine levels about 8.5
times higher.

-- The short-term peaks during travel can go above 1000 microgramme
per cum i nearly 16 times the daily limit.

Health Effects Institute on Delhi:

This is further supported by the estimates of Health Effects Institute that
about55% --mor e t han half of Del50dnte®rs p o |
from arterial roads in Delhi that is the direct influence zone.

Such evidences are ominous for all road users, public transport users,
walkers and cyclists.



b fExposure to Vehicle Emissions

|l n Kol kata and Del hi, the peopl ebs e
exhaust is 3to 4 times higher than the world average Exposure (iF) is
o the population-
. weighted intake
c O 140 - .
¥ fraction, or the
ip grams of
°§ £ 100 vehicle
§58 pollution
HER inhaled per
ik grams of
027w vehicle
¢ £ pollution
e 2 .
emitted.
0
Kolkata Delhi  Mumbai Chennai Ahmedabad Bangalore Hyderabad China India World

Estimates from Apte, J. S., Bombrun, E., Marshall, J. D., & Nazaroff, W. W. (2012). Global Intraurban Intake Fractions for Primary
Air Pollutants from Vehicles and Other Distributed Sources. Environmental Science and Technology, 46(6), 34151 3423.



"Del hi achieved: Poli¢

First generation action 1998-2008

Enforced Euro Il emissions standards in 2000, five years ahead of schedule, Euro
lIl in 2005; unleaded petrol

Mandated pre-mix petrol to two- and three-wheelers

Implemented largest ever CNG programme: Largest ever public transport bus and
three-wheeler fleet on natural gas

Capped the number of three-wheelers

Phased out 15 year old commercial vehicles

Strengthened vehicle inspection programme (PUC)

Efforts made to bypass transit traffic

Relocated polluting industry; Stricter action on power plants; two power plants on
natural gas; Ban on open burning

Second generation action 2008 - 2014
Metro system expanded
Close to 6000 new buses
Euro IV standards in 2010; upgraded PUC tests
Air Ambience Fund in 2009
40 km of cycle tracks with new footpaths in 2010
Marginal increase in parking prices in NDMC area

21



Delhi has lost its gains. After a
short respite pollution curve turns
upward

Particulate pollution decline and rise again

due to rapid increase in vehicle numbers NO?2 levels rising steadily
NO2
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MOBILITY CRISIS

Cities are losing battle of casulge The rapid increase Iin
vehicles is destroying all gains of air pollution and health

o "lx}::_ B
w‘ ‘




Convergence
Motorisation threatens energy and climate
security

Trend in fuel consumption by different modes of transport in India

WEO2007 Reference Scenario:
India’s Transport Energy Demand

180
Other
150 | g Aviation
m Trucks and buses
120 | m Cars

| Two-wheelers

Mtoe

1990 2005 2015 2030

Transport demand — mostly oil — grows rapidly as car ownership
increases in line with rising incomes
24

Source IEA



Challenge of co-benefits and trade-o f f s é .

-- National Climate Action Plan takes on board the principle
of co-benefits but does not outline the indicators of co-
benefitsandtrade-of f s t o gui de policy

25



¢ How do we account for health cost and
| benefits in decision making?

Sprinkling of evidences on healthcost-benef i ts i n I ndiaé.
rarely done to influence policy decisions.

1995: Annual health cost of polluted air
World Bank: India: Rs 5,500 crore.
Delhi alone: Rs 1,000 crore

Auto Fuel Policy 2003: Total annual health cost range between Rs 679.07
crore to Rs 9,307.81 crore. Study did not consider cost of premature deaths,
only income loss and treatment cost of pollution-related sicknesses.

2004: Benefits of avoidance of more than 13,000 premature deaths in 5 cities etc

2009: Annual health cost of polluted air

SIM Air: Delhi: Rs 2450 crore

Health is valued lower in places with lower incomes. Thus the net benefits of many
policies are negative in poorer areas.

Heal th benefits are not estimated to
governments integrate health cost criteria to justify the investments.



Co-benefit framework to reduce multiple risks
India -- Cost of mitigation is off set by health benefits
and reduced heat trapping CO2

Is green growth affordable?

038 0.7
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0.6 W % loss in GDP wrt BAU in

0.5 2030
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Aworld Bank study (July, 2013):
AOutdoor air pollution is 29% of the
total environmental damages
Mealth cost of PM1Q 3% of GDP
APM10 mitigation cost less than 1% of

GDP
A\nnual savings from health benefits

can be more than USD 100 billion
ACO2 emissions can be reduced by
upto 60%
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Mext gen regulatory questions

Adow can regulatory programmes:
A balance the costs and benefits of regulations
A use market based instruments to shift markets and change
behaviour
A make trade-offs transparent
A recover environmental and social costs

But often the interlinking of complex issues for co-benefits and

avoidanceoftrade-of f s ar e not we | | under st o

28



(1)Policy debate on cost-benefit of auto fuel
poli cy roadmape.

How can roadmap account for public health and climate
co-benefits? Case of diesel in the context of health and
energy and cli mate security

29



=~ Technol ogy
opportunityé.

roadmap: Lever
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Vehicle population (numbers)

Source: CSE

Need stringent and
preventive action and

decision here to influence
the future stock -- several

times higher than the
legacy stock

Bharat Stage IV and Il
norms are 9-14
years behind
Europe

India needs stringent
emissions
standards

B Two-wheelers

m Cars, jeeps, &taxis Meet Euro VI

w Buses standards in 2020
W Goods vehicles I Only at this level
petrol and diesel
emissions equalise

m Other vehicles
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Diesel: the trade-o f f é

CO2
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< The shocker: Cancer risk of diesel

June 2012
The WHO/ 20
International Agency | 4
on Cancer Research 52
reclassify diesel 25 4
EMISSIONS as class 1 23—3 1o M Petrol car M Diesel car
CarCInOgen’ —- Same G § 10 Comparison of new vehicles
Class as tobacco for £
Its strong link with SE
lung cancer. zg ° I |
< O 4 ‘
2L I
0 ; , ; —- ———
EuroO  Euroll Euro Il Euro IV  Diesel car
with
particulate

Source: MP Walsh
trap



Other governments consider toxic Air contaminant Unit Risk Factors to
prioritise action

Toxic Air Contaminant | Unit Risk/Million Detection limit (ppb)
People

Acetaldehyde 2.7 0.10

Benzene 29 0.05

1,3-Butadiene 170 0.04

Carbon Tetrachloride 42 0.02

Chromium, Hexavalent 150,000 0.06 (in nanogram)

Para-Dichlorobenzene 11 0.30

Formaldehyde 6 0.10

Methylene Chloride 1 0.10

Perchloroethylene 5.9 0.01

Diesel particulate 300 N/A

matter

Note: Unit Risk represents the number of excess cancer cases per million people per micrgramme per cubic meter TAC concentration over a 70 year lifetime

exposure
A diesel particulate

matter unit risk value of 300 i s utisuadMaiter Ensissionefomonabl e

Diesel Fuelled Engines an vehicles (ARB, October 2000)

Source: California Air Resource Board

esti mat



_ Energy challenge
" Diesel vehicles locking up enormous energy and |¥
carbon. I ncreasing aver adlegs

A Average weight and engine size during 2009-10 and 2012-13 has
Increased by 6%.

A On an average every year, the weight and size of new vehicles is
Increasing at a rate of 2%. While 87% of petrol cars have engine
size below 1.2 litres, 40% of diesel is 1.5 litre and the rest are
more. This threatens fleet-wide fuel economy

Share of diesel cars in new car sales Average Weight (kg) Average Engine Size (cc)
60% 1120 1 1346
0 1101 1340 1333
50% 1100 ___
39% 1320
o 35% el — 1080 1072 Sa o
1064 — o
30% 1060 1280 1273
20% 1040 1037 1260
1240
10% 1020
) 1220
0% 200510 2010-11 20 2 2012-13
2009-10 2010-11 2011-12 2012-13 10 - : - N
ks 2 5 s 2o 2009-10 2010-11 2011-12 2012-13
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“ Why diesel makes us climate insecure?

Sales of diesel Cars, MUVs, MPVs R_ebound Effect: Diesel fuel has
higher carbon content than petrol.
50000 If more diesel is burnt encouraged

by cheaper prices and more
driving, more heat-trapping CO2
will escape.

- /';Iffﬁ:ﬁﬂi.fififiﬂ CO2 emissions from the upstream
diesel refining process will
Increase: European Commission
estimates difference in lifetime
pollution costs of Euro IV diesel
car and petrol car: -- Pollution
cost of a Euro IV diesel car is
1195 Euros vis a vis 846 Euros for
a petrol car. Negates marginal
greenhouse gas reduction benefit

35
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Challenge of black carbon emissions

and war ming | mpal. e
Gasoline, all vehicles fraction is high in all diesel uses BIaCk _Carbon
emissions from
Diesel, railroad diesel vehicles are
Diesel and heavy oil, ships Several tlmes more
heat trapping than
Diesel, nonfarm off-road vehicles COZ
Diesel, farm vehicles
WmFOC
Diesel, superemitter mFBC
Even under Euro IV
Diesel, on-road general par‘“cle Standards,
Diesel, on-road general dl.esel VehICIeS may
still warm the climate
Aviation fuel, aircraft for We” over the neXt
0O 01 02 03 04 05 06 07 0.8 100 year s (
Fraction of BC & OC in fine PM assessment)

246

Arami C. Bond et al 2004, JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 109, D14203, doi:10.1029/2003JD003697, 2004




Black Carbon is the Core of Diesel PM

‘Bounding the role of black carbon™ Report 2013:
-- Globally diesel BC is expected to be 20 per cent of the total BC emissions

-- Total emissions from gasoline are less than 10% of diesel BC emissions,
although gasoline vehicles are more numerous. 37



