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Urban air pollution is ubiquitous
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Air pollution is choking Delhi skies -

Bindu Shajan Perappadan

NEW DELHI: Alarm bells have
started ringing and what envi-
ronmentalists here have been
crying hoarse for long has now
been endorsed by World

Health Organization (WHO) — |

Delhi has the most polluted air
in the world.

Putting it simply, the city air
is choking its residents and
children whose lungs are still
growing have no possibility of
breathing clean air.

“Of course, the city is chok-
ing itself and the worst suf-
ferers are children who with
their developing lungs bear the
brunt of the assault. The city
has not been able to maintain
good air quality prescribed by
its own environment monitor-
ing agency, the Central Pollu-
tion Control Board (CPCB),
leave alone meet the WHO
standards, which are much
more stringent,” said Dr. T.K.
Joshi, head of Centre for Occu-
pational and Environmental
Health, Lok Nayak Hospital.

Dr. Joshi, who is also a
member of a national task
force constituted by the CPCB
on maintaining air quality,
said the situation has now
turned alarming mainly due to
the steady rise of particulate
matter (PM) in air. They will
be meeting this Friday to re-
view the situation.

“As the WHO report has also
noted the rise in the concen-
tration of the PM 10 and PM
2.5 matter is most detrimental
to human health, PM 2.5 is
known to penetrate deepest
into the lung tissues and cause
major health hazard. The main
culprit is the rampant and
growing use of diesel - gensets,
diesel vehicles - and poor

WHO ALARM
ON DELHI AIR

« The situation is so bad in
Delhi that its air has PM 2.5
concentrations of 153 .
micrograms and PM10
concentrations of 286
micrograms — much more
than the permissible limits.

In comparison, Beijing, which
was once considered one of
the places with bad air
quality has PM 2.5 concentra-
tion of 56 micrograms and
PM10 concentration of 121
micrograms.

Air quality is represented by
annual mean concentration of
fine particulate matter (PM10
and PM2.5 — particles
smaller than 10 or 2.5
microns).

« The database covers the
period from 2008 to 2013.

« The majority of values are for
the years 2011 and 2012.

Apart from Delhi, other cities with poor air quality are

Lucknow, Kanpur, Firozabad, Agra, Gwalior and Raipur.

quality fuel,” he said.

Stating that till about two
years ago, WHO's Internation-
al Agency for Research on
Cancer (IARC) had listed

fumes rising out of diesel ex-
hausts as the probable cause of
carcinogens, Dr. Joshi noted:
“This has now been upgraded
to definite carcinogens. So,

that should sum up for the city
just how dangerous the rise in
air pollution level is.”
Cautioning about the pre-
sent danger, Centre of Scienca

and Environment (CSE) exec-
utive director, research and
advocacy, Anumita Roy-
chowdhury said: “Delhi has
lost the gains of its CNG pro-
gramme. Its air is increasingly
becoming more polluted and
un-breathable, bringing back
the pre-CNG days when die-
sel-driven buses and autos had
made it oné of the most pollut-
ed cities on earth.”

She added that diesel vehi-
cles are known to emit higher
smoke, particles and NOx - ge-
neric term for mone-nitrogen
oxides NO (nitric oxide) and
NO2 (nitrogen dioxide) - than

- their petrol counterparts.

According to WHO and oth-
er international regulatory
and scientific agencies, diesel
particulates are carcinogens.
“Even the so-called ‘clean’ die-
sel runs with 350 parts per
million of sulphur, allows
higher limits for NOx and par-
ticulate emissions compared
to petrol cars,” she said.

The CSE in its studies on air
quality in Delhi has noted that
in 2001, when the CNG pro-
gramme was on, the annual av-
erage level of respirable
suspended particulate matter
in residential areas stood at
149 microgram per cubic
metre. After registering a drop
in 2005, the level has shot up
to 209 microgram per cubic
metre in 2008. The concentra-
tion is, thus, around three
times higher than the safe
levels.

Eight hourly maximum cur-
rent level of carbon monoxide
is touching 6,000 microgram
per cubic metre - way above
the safe level of 2,000 micro-

-gram per cubic metre - though

the annual levels have regis-
tered a drop, noted the CSE/
LS



Air pollution is tangible



It stares us in the face...

Man Invents A Giant Air Purifier For
A City In Peru

By Loke Shi Ying, 29 Nov 2014
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You can suck it out of the air
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This is air pollution




“Clean air free in the cabin”




We do not do a good job in measuring it



Clean Air Asia Database: www.CitiesACT.org

CLEAN AIR

No. of Cities

Bangladesh
Bhutan
Brunei Darussalam
Cambodia
China
India
Indonesia
Japan
Korea, Republic of
Mongolia
Nepal
Pakistan
Philippines
Singapore
Sri Lanka
Taipei, China
Thailand
Vietham

Login  Register

CQ) CitiesACT

melll gy g as a8 AIR & CLIMATE TRAMSPORT  ENERGY

P. R. China

Cities with available'data:

Anshan
Anyang
Baoding
Baoji
Baotou
Beihai
Beijing
Bemxi
Changchun
Changde
Changsha
Changzhi
Changzhou

Chengdu
Chifeng
Chongging

Dalian



WHO Database (PM10, PM2.5) for 2011-12
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Takeaways

Large gaps across countries and cities

Limited time period

Thin network of monitors (e.g., 9-11 in Delhi)
PM2.5 monitoring especially weak

Self reporting (doubts esp. about Chinese data)
Remote sensing not used

Crowd sourcing via low cost devices?

Multiple sources/methods need to be used



We might get better at measuring it

’ (&) WHO | Ambient {outdos x Y\ [ urbanemissions. info/irn: xym Govt to increase air qua x
€ - C [ wwwlivemint.com/Politics/vveeogiPxSiusWik gUM/ Govi-to-increase-air-guality-monitoring-stations-in-Crelhi hitm| =
Govt to increase air quality monitoring )
stations in Delhi

The environment ministry also plans to start measuring air quality across 66
cities in the country, which will include 20 state capitals

2 2 1 [ Newsletter |

Mayank Aggarwal =<

LATEST NEWS

Diesel rates hiked by 50 paise a litre

Mepal's ruling UML chief accuses India
of breaking international law

Madras HC proceedings broadcast live

RPower is evaluating selling its three
coal mines in Indonesia

Palestinians cannot be bound by
agreements with Israel, says Abbas

According to a World Health Organisation (WHO) study, 13 Indian cities figure among the 20
most polluted cities of the world Photo: AFP

MORE FROM New Delhi: The environment ministry on Tuesday said that
THIS SECTION

it will increase the number of air quality monitoring
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Or maybe not...

Contents lists available at ScienceDirect
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ANCS ANDY

J ou rnal Of MANAGEMENT
Environmental Economics and Management :

journal homepage: www.elsevier.com/locate/jeem

‘Effortless Perfection:’ Do Chinese cities manipulate
air pollution data?

@ CrossMark

Dalia Ghanem ?, Junjie Zhang >*

* Department of Agricultural and Resource Economics, University of California, Davis, One Shields Ave, Davis, CA 95616, United States
" School of International Relations & Pacific Studies, University of California, San Diego, 9500 Gilman Drive #0519,
La Jolla, CA 92093-0519, United States

ARTICLE INFO ABSTRACT

Article history: This paper uses unique data on daily air pollution concentrations over the period 2001-
Received 25 April 2013 2010 to test for manipulation in self-reported data by Chinese cities. First, we employ a
Available online 9 July 2014 discontinuity test to detect evidence consistent with data manipulation. Then, we propose
JEL dlassification: a panel matching approach to identify the conditions under which irregularities may
Q53 occur. We find that about 50% of cities reported dubious PMp pollution levels that led to a
23 discontinuity at the cut-off. Suspicious data reporting tends to occur on days when the
Ci4 anomaly is least detectable. Our findings indicate that the official daily air pollution data

are not well behaved, which provides suggestive evidence of manipulation.

K?J‘Wﬂrdf-'_ @ 2014 Elsevier Inc. All rights reserved.
Air pollution

Manipulation

Discontinuity test
Panel matching




Ghanem and Zhang (2014)

Can ferret out cities that report dubious data. ldentify
meteorological conditions under which local officials more
likely to manipulate.

When officials report data used in their own performance
evaluation strong incentives for manipulation.

Manipulation around the cut-off for blue-sky days, even if
small has huge impact on individual behavior. If API
above 100 but consistently reported below 100, individuals
more likely to be exposed to higher levels of pollution.

If citizens suspect manipulation, less likely to take API
alerts seriously. From a public policy perspective,
manipulation undermines credibility of public officials, can
have tremendous political-economy consequences.



Some trends
(with these caveats in mind)



WHO benchmarks for PM, NO2, SO2

WHOair quality guidelines and interim targets for particulate matter: annual mean concentrations?

PM,, PM, Basis for the selected level
(pg/m’) (pg/m’)

linterim target-1 70 35 These levels are associated with about a 15% higher

(IT-1) long-term mortality risk relative to the AQG level.

Interim target-2 50 25 In addition to other health benefits, these levels lower

(IT-2) the risk of premature mortality by approximately 6%
[2—11%] relative to thelT-1 level.

Interim target-3 30 15 In addition to other health benefits, these levels reduce

(IT-3) the mortality risk by approximately 6% [2-11%] relative
to the -IT-2 level.

Air quality 20 10 These are the lowest levels at which total, cardiopul-

guideline (AQGQG) monary and lung cancer mortality have been shown to

increase with more than 95% confidence in response to
long-term exposure to PM .




Guidelines

NO_:

40 pg/m* annual mean
200 pug/m’* 1-hour mean

WHO air quality guidelines and interim targets for SO_: 24-hour and 10-minute concentrations

24-hour average | 10-minute av-
(pg/m?) erage (ug/m’) | Basis for selected level

Interim 125 -

target-1

dT-1)*

Interim 50 — Intermediate goal based on controlling either motor vehicle

target-2 emissions, industrial emissions and/or emissions from power

(IT-2) production. This would be a reasonable and feasible goal for
some developing countries (it could be achieved within a few
years) which would lead to significant health improvements
that, in turn, would justify further improvements (such as
aiming for the AQG value).

Air quality 20 500

guideline

(AQG)




6 of 10 cities in developing Asia have very poor air quality
(97% fail WHO Guideline)

m Developing

- >150 23 cities
§ = Developed
= 100-150 cities
70-100 WHO Interim
Target 1
70 pg/m?3

50-70

30-50

PM,, Concentration (ug/m3)

20-30
WHO Guideline
20 pg/m3

<20 B!

Total cities 227 (171+56)



Concentrations in pg/m3

Particulate pollution in Asia is getting worse again

120 -
100 - I:,M10
80 -
WHO interim target 1
60 PM10 — 70 pg/m3
40 - — WHO annual guideline
NO2 - 40 ug/m3
NO
20 - » WHO annual guideline
e~ PM10 — 20 pg/m3
WHO daily guideline
O [ I [ I [ I I I I I I I I [ SIOI2 I | soz _20 Ingm3
1993 1997 2001 2005 2009



Concentration in pg/m?3

Annual average PM,, level in China (1994-2014)
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N
o

N
o

0

China Ambient

AQ Standard -
41 100 pg/m3
| WHO interim
target 1 PM10 - 70

Mg/m3

WHO annual guideline
PM10 - 20 pg/m3

1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014



Particulate pollution in China

e |In 2010, 94 cities in failed to meet the WHO [T-1
for PM,,(70ug/m?3), while 23 of these cities
exceeded the national standard (100ug/m?)

e More than half (52% in 2010 and 59% in 2013)
of these were medium-sized cities (population 1-
5 million)

e By 2016 a new ambient air quality standard will
be implemented (70ug/m3)



Annual average PM,, levels in India

2100

Concentrat

WHO interim targe
1 PM10 - 70 ug/m3

India NAAQS - 60 pg/m3

WHO annual guideline
PM10 - 20 pg/m3

1994

1996 1998 2000 2002 2004 2006 2008 2010 2012 2014



Particulate pollution in India

« “Critically polluted” cities increased from 49 to 89 (2005-10)
 In 2005, about 75% of cities exceeded the standard--78% in 2010.

 Levels of PM10 among highest in Delhi National Capital Region--
annual average 260 pg/m3--more than 4 times national annual
standard (60 yg/m3) & 13 times WHO standard (20 ug/m3)

* Due to seasonal and other factors levels twice as high in winter.
* In 33 out of 35 metropolitan cities PM10 conc. exceeded standard.
 Close to half Indian cities experience severe particulate pollution.

 Half of urban population of the country exposed to particulate
pollution that exceeds the standard.

« As much as a third of the urban population is exposed to critical
levels of particulate pollution.

« Groups vulnerable to air pollution elderly, children and the poor.



Concentration in pg/m3
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Annual average PM,, level in Thailand (1994-2014)

Thailand Ambient

WHO interim
target 1 PM10 - 70
Mg/m3

. AQ Standard - 50
Mg/m3
WHO annual guideline
. PM10 - 20 pg/m3
1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Source: Clean Air Asia, 2015.



Particulate pollution in Thailand

. In 2013, 8 cities exceeded the NAAQS for PM,,
(50 pg/m3), all of which were small-sized cities.

« While only 30% of cities with data exceeded the
NAAQS, most did not meet the WHO annual
guideline value of 20 yg/m?

. Itis noted that by 2014 average PM,, level in the
country was 42 ug/m?3 Bangkok the only large-
sized city in Thailand had an annual average
PM,, level of 41 pg/m? between 2010 and 2014



Stylised facts

« Chinese cities are on average more dirty
« Monitoring in India is getting worse

o [hail data is better and more active
monitoring



How does polluted air kill?



Particulates are nasty esp. PM10 and PM2.5

How small is PM?

€PM25
Combustion particles, organic 2 3 &
HUMAN HAIR oonfpc;und? metals, e?c_ : Imagine a Hair cross section
50-70um <2.5um (microns) in diameter strand of | (~ 70 pm) |

(microns) in diameter

human hair |

& PM1o

Dust, pollen, mold, etc.
10 um (microns) in diameter

PMig PM2 s
6 <10 pm <2.3 pm
in diameter in diameter
90 pm in diameter

Fine Beach Sand
90 um (microns) in diameter

FINE BEACH SAND



Outdoor air pollution is a leading cause of cancer deaths

Outdoor air pollution is carcinogenic to
humans (Group 1). Sufficient evidence
that exposure to outdoor air pollution
causes lung cancer.

Particulate matter, a major component
of outdoor air pollution, was also
classified as carcinogenic to humans.

Finer size particulates are more harmful
to health

More information available at
http://www.iarc.fr/en/media-
centre/iarcnews/pdf/pr221 E.pdf

How deep do they go?

<PM ,:

L

Alveoli

0,65 - 1,1 uym

0,43 - 0,65 pym 3 o]
i 5

Source: International Agency for Research on Cancer (IARC) of WHO 2013



Main causes are heart disease and stroke

Outdoor pollution Indoor pollution

127,000 227,000 534,000
3% 6%

12%

272,000
6%

M ALRI

M Lung cancer

w COPD

M Stroke

mIHD




DALYs due to outdoor PM, - by disease

DALY's Attributable to Ambient Particulate Matter Pollution in 2010

186144 321068
m Cerebrovascular disease

3824

924403

® Chronic obstructive
pulmonary disease

 Ischemic heart disease

M Lower respiratory
infections

M Trachea, bronchus, and
lung cancers

United States India China
Total attributable . Total attributable
Total attributable

DALY = Disability adjusted life year = premature death + ill health + disability




Burden of disease attributable to 15 leading risk factors in 2010, expressed as a percentage of India DALYs

Dietary risks

Smoking

High blood pressure
Childhood underweight

Occupational risks

Ambient PM poliutio

High fasting plasma glucose

Iron deficiency

Alcohol use

Physical inactivity

Suboptimal breastfeeding

High body-mass index

High total cholesterol

Sanitation

[ ]

[ I I
3 4 5

% DALYs attributable to risk factors

I
6

War & disaster

Intentional injuries
Unintentional injuries
Transport injuries

Ciher non—communicable
Musculoskeletal disorders
Diabetesiurogenblocdiendo
Mental & behavioral disorders
Meurological disorders
Digestive dissases
Cirrhasis

Chronic respiratory diseases

Cardio & circulatory diseases
Cancer

QALY J KT AL JTF o] Wiy

Citihver communicakble

Mufritional deficiencies

Meonatal disorders

Maternal disorders

NTD & malaria

Diarrheall Rliother infectious

HWIAIDS & tuberculosis




Burden of disease attributable to 15 leading risk factors in 2010, expressed as a percentage of China DALYs

Dietary risks

High blood pressure

Smoking

Ambient PM poliutio

Household air pollutio

High fasting plasma glucose

Alcohol use

Occupational risks

High body-mass index

Physical inactivity

High total cholesterol

Drug use

lron deficiency

Intimate partner violence

Lead

T2 3 4 5 6 T 8 9

r T 11111117 17T 1T 1T T T T T 1
10 11 12 13 14 15 16 17

% DALYs attributable to risk factors
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War & disaster

Intentional injuries
Unintentional injuries
Transport injuries

Oher non—communicable
Musculoskeletal disorders
Diabetes/urogen'blood'endo
Mental & behavioral disorders
Meurological disorders
Digestive diseases

Cimhaosis

Chronic respiratory diseases
Cardio & circulatory diseases
Cancer

Orhver communicable
Mutritional deficiencies
Meonatal disorders

Maternal disorders

NTD & malaria

Diarrheall Rlfother infectious

HNIAIDS & tuberculosis



What are the consequences of air
pollution for Asia?



Air pollution kills people (and/or makes them very sick)

« /7 million people died from air pollution worldwide
(1 in 8 of all deaths) of which 5.1 million were in
developing Asia

« 3.7 million deaths due to ambient (outdoor) air
pollution (AAP/OAP)

« 4.3 million deaths due to household (indoor) air
pollution (HAP/IAP)

« Asia bore the brunt of it

All heath data from Global Burden of Disease (2012)



5.1 million died due to air pollution in developing Asia

Total deaths attributable to the joint effects of HAP and AAP in 2012, by region
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Asia had the largest outdoor air pollution burden

2.6 million Asians died due to outdoor air pollution
Total deaths attributable to OAP/AAP in 2012, by region
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Asia had the largest indoor air pollution burden

3.3 million Asians died due to indoor air pollution
Total deaths attributable to IAP/HAP in 2012 by region

1,800,000
1,600,000
1,400,000
1,200,000
1,000,000
200,000
600,000
400,000
200,000 -
o - .

A 4*:';,%"’%

581,300

Number of deaths

80,000 200,800 99 500
1,300 . <100

& & &, & Ty
.l‘_p",.- "‘:"?,r- {f‘bf "'-"':",.r- -"f‘f,.-" - £ d.ff i ‘(}:f_ e e ¢ A

Afr: Africa, Amr: America Sear: South-East Asia
Emr: Eastern Mediterranean Wpr: Western Pacific
Eur: Europe LMI: Low and middle income, HI: High income



Asia also had the highest per capita
deaths due to air pollution



Deaths per capita attributable to the joint effects of HAP and AAP in 2012, by region
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Deaths per capita due to AAP by region (2012)
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Deaths per capita due to HAP by region (2012)
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More and more people are living in
cities and the air in cities is polluted



By 2015, the
number of

megacities Is
projected to
grow to 36...

...23 of these
megacities will be
located in Asia.

- World Resources Institute
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44 million

people added to Asian cities every year

120,000

people a day




Population growth in China and India

3 000 000 m China ®India

2500 000

2000 000

1 500 000

1 000 000

Population (in thousands)

500 000

0
2000 2010 2020 2030 2040 2050

Source: Data from the United Nations population prospects



Population growth in Southeast Asia

900,000 -

800,000 -

700,000 -

600,000 -

500,000
400,000
300,000
200,000
100,000

0
2000 2010 2020 2030 2040 2050

33% increase; 10% of world population by 2050



Urbanization i.e., more cities larger cities

_ 0
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90.0 -
80.0 -

70.0 -

60.0 -

50.0 -

40.0 -
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Darussalam Democratic
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Cars per 1000 People

27

China

31
®

Nigeria

13
[

Viet Nam

54

Thailand
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1

Ethiopia
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®
USA Indonesia
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Russia Japan
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Egypt Germany

Italy
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Brazil
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Mexico
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S. Africa
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Turkey
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Vehicle Ownership
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Figure 3. Illustrative Gompertz function and its implied income elasticity
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Energy use for transport

PNl T SRR e e
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e The transport sector consumes
nearly ~60% of the world’s
petroleum supply

e ~80% of the total transport
energy demand goes to road
transport

Source: IEA



Air pollution and cities

» Impacts of vehicle emissions most
visible in cities. With more vehicles
polluting, higher density populations
that are exposed to polluted air
and buildings that prevent
dissipation of emissions the
Impacts are compounded greatly.

« Fast growing cities where economic
growth drives transport growth but
where stricter emissions regulations
have not yet been put in place have
the dirtiest air.




The rise of diesel in Europe: the impact
on health and pollution

In a bid to reduce CO2 emissions in the 90s, Europe backed a major switch from
petrol to diesel cars but the result was a rise in deadly air pollution
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Diesel cars: Is it time to switch to a
cleaner fuel?

By Richard Anderson
Business reporter, BBC News
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Volkswagen’s rigging of emissions tests for diesel cars comes after nearly 20 years
of the technology being incentivised in Europe in the knowledge that its adoption
would reduce global warming emissions but lead to thousands of extra deaths
from increased levels of toxic gases.

Diesel was a niche market in Europe until the mid-1990s, making up less than
10% of the car fleet. Diesels produce 15% less CO2 than petrol, but emit four
times more nitrogen dioxide pollution (NO2) and 22 times more particulates - the
tiny particles that penetrate the lungs, brain and heart.

Following the signing of the Kyoto protocol climate change agreement in 1997,
most rich countries were legally obliged to reduce CO2 emissions by an average of
8% over 15 years.

Japanese and American car makers backed research into hybrid and electric cars,
but the European commission was lobbied strongly by big German car makers
BMW, Volkswagen and Daimler, to incentivise diesel. A switch to diesel was said
by the industry to be a cheap and fast way to reduce the carbon emissions that
drive climate change.

Petrol, diesel and alternative fuels
Millions of vehicle registrations by fuel type, UK
Petrol | Diesel |
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Can we break the link between
urbanisation and air pollution?



Policies for Indian cities

« Vehicle standards and alternative fuels

« Urban travel demand management

» Regulations for coal-fired power plants

« Power shortages and diesel generators (DG sets)
o Domestic fuels -- biomass (indoor air pollution)

« Alternative technologies for brick kilns

» Construction

» Resuspended/road dust

» Open waste burning



Land use and urban form play a key role

e Dense and compact city or an ever expanding one?
« Worrying increase in urban sprawl (esp. India)

e Built-up area is growing at faster rate than population
In nearly all of the largest 100 Indian cities

« Average density of the 53 million-plus cities declined
by 25% from the 1990s to the 2010s (from 40,000/sq
km to 30,000/sg km).



Long term planning for land use
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Multi modal integration

Sengkang New Town
(95,000 Dwelling Units ultimately)
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Seamless integration: Dhoby Ghaut Interchange
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Demand side management

Road Usage
Restraint

Recurrent Usage Cost

Road Pricing
Parking Fees
Petrol Duty

73



Vehicle population control measures in China

Several cities in China have implemented policies and
regulations to manage the number of vehicles:

« Shanghai: Provisions on the Administration of Auction of
Non-profit Passenger Vehicle Quotas

. Guiyang: Interim Regulations on Managing the License
Plate of Small Passenger Vehicles

« Shenzhen: Interim Provisions of Shenzhen Municipality
on the Incremental Control of Cars

. Beijing, Hangzhou, and Shijiazhuang: Regulations on
controlling the number of small passenger vehicles

. Guangzhou and Tianjin implementing on trial basis



Policy Vehicle Lottery

Description .

License plates are distributed via lottery

Applicants register online to participate in the lottery
Only applicants registered in Beijing are allowed to
register

Lotteries are held every month

Scope Passenger cars for public and private individuals and
enterprises

Implementing body Beijing Municipal Commission of Transport

Year of Implementation 2011

Source: http://www.rff.org/files/sharepoint/Worklmages/Download/EfD-DP-14-01.pdf
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Policy Provisions on the Administration of Auction of Non-profit
Passenger Vehicle Quotas

Description * Quotas on newly increased passenger vehicles per
year for non-profit individuals and enterprises
* Quota determined by motor vehicle quota
administration office
* Quotas are bid by private individuals and enterprises,
as well as public office in the case of public vehicles

Scope Passenger vehicles (public and private)
Implementing body

Year of Implementation 1994

Source URL:
http://www.shanghai.gov.cn/shanghai/node27118/node27386/node27408/n30601/n31187/u26ai35512.html



Shenzen

Policy Interim Regulations on Managing the License Plate of
Small Passenger Vehicles

Description * The law stipulates methods and procedures for
residents joining in car license lottery and bidding;
and imposes strict punishment on providing false
information in application process and disguised
dealing of license plates.

e Uses a carincrement index to determine the number
of license plates for auction
* License plates are auctioned to bidders

Scope Small passenger vehicles
Implementing body Index Control Management Center (municipal
government)

Year of Implementation



Public transport status




Policies for air quality management

- Only Afghanistan and Myanmar do not have national ambient air
quality standards (discussions in Myanmar to develop these).

- While only half of Asian countries have PM, ; standards and
monitoring several have shown interest in doing

- Increased availability of air quality data but of variable quality.

- Communicating health implications of monitoring results only in
few countries.

- Several cities have Clean Air Plans though extent of
Implementation is unclear; increased interest in emergency
response and alert systems.

- Active discussions on strengthening vehicle emission, fuel
efficiency and economy standards. Technological standards need
to be linked with air quality standards to maximize benefits.



Most Asian countries now have AQ standards

Countries

Afghanistan
Bangladesh
Bhutan (Mixed)
Brunei
Cambodia
China: Grade |
China: Grade |l
China: Grade I*
China: Grade II
Hong Kong SAR
Hong Kong SAR™
India™*

India™=
Indonesia

Japan

Lao PDR
Malaysia
Mongolia
Myanmar

lMepal

Pakistan
Philippines
Republic of Korea
Singapore

Sri Lanka
Taipei,China
Thailand

Wiet Nam
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NOTES:

China: Grade | = applies to specially
protected areas, such as natural
conservation areas, scenic spots, and
historical sites;

China: Grade Il = applies to residential
areas, mixed commercial/residential
areas, cultural, industrial, and rural
areas;

HK* = Proposed air quality objectives
for Hong Kong SAR

India** = NAAQS for Industrial,
Residential, Rural and Other Areas
India*** = NAAQS for Ecologically
Sensitive Areas

China* = Revised standards GB 3095

Source: Clean Air Asia, 2013



AQG (10 yg/m3)
IT-3 (15 pg/m3)
IT-2 (25 pg/m?3)

PM, . annual standards
IT-1 (35 pg/m3)

S
Above 35 pug/m3) ‘

No annual PM, 5 standard

No information

Note: China’'s new PM, ; annual standard (35

nug/m3) is for national implementation in 2016.

2012 implementation of new standard: Beijing,
Tianjin, YRD, PRD, provincial capital cities



Air quality monitoring against standards

Countries and Major Cities ISP PM, PM,,

India

e Delhi

e Mumbai
Indonesia

e Bandung

e Jakarta
Lao PDR

e Vientiane
Mongolia

e Ulaanbaatar
Nepal

e Kathmandu
Philippines

e Manila

Sri Lanka

e (Colombo

With standard/GV
Monitored
Monitored

With standard/GV
Monitored
Monitored

With standard/GV
Monitored

With standard/GV
Monitored

With standard/GV
Monitored

With standard/GV
Monitored

With standard/GV
Monitored
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Reporting air quality information
Social media and mobile technology

National Singapore Government
i . ice * Excellence
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Clean Air and Climate Change Planning
Increased interest: alert & emergency response plans

Country  Noes

« Guideline on administrative measures for emergent status on Ox air (Ox
standard developed in 1973)

Japan + Tentative guideline for issuing alert on PM, 5 air pollution in 2013 (PM, 5
standard developed in 2009)
 Asian dust early warning system since April 2002
Korea » Behavioral Guidelines based on Clean Air Index for public
» O, alert and Protective Actions for general public, vehicle drivers, relevant
agencies and businesses
PR China « MEP: Guidance on how to develop AP emergency response plan (April 2013)
» As of June: 16 provinces and 99 cities have emergency response plans
Sinaapore + Singapore move to an integrated air quality reporting index, where PM, ; will be
9ap incorporated into the current PSI as its sixth pollutant parameter (1 April 2014)
PRC « Health Focus: from AQI(1995) to AQHI(30Dec2013), health advices to public
Hong Kong according to AQHI

Bangladesh, Brunei,
Malaysia, Thailand

Unhealthy alerting when AQI is above 100



Efforts at global level
Sustainable Development Goals

e Goal 11. Make cities and human settlements
inclusive, safe, resilient and sustainable

« by 2030, reduce the adverse per capita environmental impact of
cities, including by paying special attention to air quality,
municipal and other waste management

e http://sustainabledevelopment.un.org/content/documents/4518SDGs FINAL
Proposal%200f%200WG 19%20July%20at%201320hrsver3.pdf




Platform/Event
Better Air Quality (BAQ) Conference

e Leading event on air quality in Asia,
covering air quality, climate change,
transport, energy, and industry

e It has grown into a community of
practitioners , policy makers and
businesses who meet every two years for o™ BETTER AIR QUALITY.CONFERENCE |
networking, learning and sharing y
experiences

e BAQ has proven to influence policies,
initiate new projects and establish

partnerships o | B SOV

e Organized by Clean Air Asia in partnership .
with the host city, national environment BAL.‘ -
ministry, ADB and World Bank, and S"';’.""{Z“Qa Q BZ?{)(I)U m
several supporting organizations "EST 43012 P00 -'(B"-{-\-u
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Dol /ﬁ@ BAQ
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For more information: www.cleanairasia.org

Clean Air Asia Center

center@cleanairasia.org
Unit 3505 Robinsons Equitable Tower
ADB Avenue, Pasig City

WTEAY T e Metro Manila 1605 CLEAN AIR

BA& Philippines ASIA
= Clean Air Asia China Office Clean Air Asia India Office
china@cleanairasia.org india@cleanairasia.org
23?15‘65_"5"5';5%5‘; 11-152, JianGuoMenWai Diplomatic 1st Floor, Building No. 4
_ B Residence Compound, No.1 Thyagraj Nagar Market, Lodhi Colony
www.cleanairforcities.org XiuShui Street, ChaoYang District New Delhi 110003
Beijing, China, 100600 India

Clean Air Asia Country Networks

China e India e Indonesia ¢ Nepal ¢ Pakistan e Philippines e Sri Lanka e Vietham

261 Clean Air Asia Donors
Partnership Members Asia Center for Air Pollution Research (Acap) @ Asian Development Bank e Blacksmith Institute
@ Climate and Clean Air Coalition (ccAC) e Energy Foundation e Faurecia e Fredskorpset
* Cities Norway e German International Cooperation (Giz) e Institute for Global Environmental
* Environment ministries and government = Strategies (IGEs) ® International Council on Clean Transportation (iccT) @ Oak Foundation e
agencies Pilipinas Shell @ Rockefeller Brothers Fund e SEE Foundation @ Shakti Foundation e UPS
* Development agencies and foundations = Foundation @ United Nations Environment Program (UNEP) ® United Nations Environment
* Non-government organizations Program Partnership for Clean Fuels and Vehicles (UNEP PCFv) @ U.S. Agency for International
* Academic and research institutions Development (UsAID) @ U.S. Environmental Protection Agency (UserA) @ World Bank e World

* Private sector companies and association: Health Organization @ Wuppertal Institute for Climate, Environment and Energy
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