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What Images Come to Mind When You
Think of China and Air Quality?
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This
November
2011 day
was rated
“mildly
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Clean Air is A Goal in China Too

A “Blue Sky Day”.
Each of China’s
major cities has a
targeted number of
such days they aim
to reach each year
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What Comes to Mind When You Think
About China and Economic Development ?

This image
is one that
China wants
to relegate
to the dust
bin.
Hundreds of
these plants
have
already
been closed
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This Picture is Another View: Where China
1s Heading
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As Is This One
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What About China and Its Environment?
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These Pictures Are Also Accurate
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China Infrastructure Project Example

Beijing Subway Map 2007

3% J2an, 32
— nzm of e L
@ LR MEr458 g N
Beijing Subway Systom e B
g

Energy solutions
for a changing world




Beljing

Hustonguan
£

Hastonggen
men

w=m 7 BR

Subway Map 2012

b Lt 3
Tantoagyusn North
E3 1]

Tiantcngrusn

ot

oM
Tiantorgyuan Scuth

i : 13 K o i e Comi
JEF201 24 b RN %Y s dazas . 2R aEm
5o = 12008 sy Soutn 1 Teming 2 Termined
Beijing Subway Plan for 2012 = HNIZ&AV 3 ARG A
Xyuan x 2008 QL e © °
e Shanga Phase 2 oc.—u 701; o was ]
w54 3t = ]
o ek O O ety &
2
s oo o P E HlH i
PR ..ot L, l}t.}ﬁjm? Dutenk; East engging West sy BT
¢ 2008~
o,n’ﬁﬂ,\.... o R¥RERO 10 S A
Bag2u Hassen rfanpmus » Yeedgtote A7 AR ARBTEH TR %0
E:i——.o__%.__o__ - XER = http://zh wikipedia. org/wiki/dLHI0H
( prs e o Y o FSE. NRREREANE AHRENE
10 Serhoupe Ihichunh Ichutly Mudarrpuan @ Hernrapenanko Tt Mt //zh wikipedia org/wiki/User_talk:Ran
n < ¥ y
.1.3,:'—% L ARXTS wrms ABISRE (UABXAIFTE) RiP
enmin Lsrversty ) Hepingogas This map was made by Ran for the
Dashoogm TR 254 Wikipedia “Beijing Subway” article
SAmy Ansngmen Yrecogwese | agn Q Umpmeaiss (http: //en. wikipedia,org/wiki/Eeljing_Subway)
Vuaradeiy 3 | 1f you have any comments or corrections,
Zoological Garge | please contact the suthor at
EHER N hittp://en. wikipedia.org/wiki/User_talk:Ran
f.m,w.,? L L 5 Sremnm This image is protected under the
Hunveng e | KA1 1 Agricuture Expiten Kl GNY Free Documentation License
i 2 Sometmen o
5 o (O SN + ¢
G W--~+ SLEAR (many T\ MRONS S, Omutw 6 Opens 2012
\ Mrnur"wwh-t; 3 e O Oongouso lingaco Seeans Qogrianiy Dakanp: Cramgying
& Sh) 0 SxH K RER
Prgguorasn FrEs i : n =
Baicuis | ganhou oyenom
xam [, Ty v B s o sy v A k458
At Park Yoouars | Wanshous A Nartatsts Tinw'armes Bt voogaeh P ieemizhso o B
g \oiAzEs san  Fan | egan AL %205 . 1 agn | T
" - v
e s g @ --;ffﬁm Ame RO\ BRLEROR. IEE, [BSe. SR B ANA  mEs  nexe C wE
. . 4 g 1 N ghaTbest Commuskation Guanms AMLA
| 2 deos e wang Tongosberyuan
Uachuscian DS # Begeg Rty QA 055w
nrs bewawes owgnwse BRI WE0 KO W) suaen j o e )
p.;,;“ d;\!m v Statio ey Hepeamen Qasen K a Batong LINe  fekeshs AMS
DAl RIEHI) | 10 ~YO0sERE
——l ) Tiartan tast Gate —Wi2012% W & .
1 20095 A F
ekl o Tan® Opans $ SN s TS e Prase 1.cpens 2008 M
201265 iM% X o Snite J Phase 2 opans 2012
9 sxm '
Opens 2012 Deoptared Oeia Eepame 4’
ey Deoopiemn Soogpartuang }””Q
Ferqu: Radwary Station - - e 1] BRE S Fenzmongu
BENEAE s
Huariang Capitat Unrversity of AREMS, wmxcm s Crenznous
azs o Ecomomics ang Busness somgyiwiaien | R
Vhatuapun ARE inspom o
2 g et BTN -
Guopongerien SchngT x
whongmend . 2 Ihusng Rasiwoy Staron
Suong Eest =
Gas
virrsng
Zaoyuan zo»;n ,ss _ zaal
AERL Opers 2012 Rongchanzpens” B ME
Qugyueny orginaniy
.'.'12,‘.. 21265 8%
WH K Opers 2012

7oLl IEPeo

Energy solutions

for a changing world




Overview

* Discussion of China’s economic growth framed from
environmental and especially air quality perspectives

 Comparison of China and United States economic
development

« What indicators compelled each country to act to improve its
environment?

« China and the United States actions to reduce air pollution
and protect public health

* Role of the public to engage, encourage and advocate for
change

« What will China look like in 20307

« What can the United States and Europe learn from China?
And vice versa.
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Rate of Change in China: Environmental
Affects and Opportunities

. E(}uivalent of two United States (600 million people)
relocating from rural to urban areas

* Developing middle class: transition from heavy
manufacturing to higher value products and service economy

« Annual growth in Gross Domestic Product (GDP) is 7-10%
« Annual electricity growth 10%
« Each ton of cement produced emits about one ton of CO2

* Each ton of coal combusted emits slightly more than one ton
of CO2, alon% with many pounds of fine particles, sulfur
dioxide. Coal combustion also results in mercury emissions.

* Electricity production requires water for cooling and gower
plant processes. Each kilowatt-hour of electricity produced
uses 2.5 liters of water.
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Comparison of China to United States in the
1950s and 1960s

* Post-World War II: US GDP growth rate
reached 13% in 1950, was 6-7% per year for
many of years 1950-1964

» Automobile driven expansion: “Eisenhower

Interstate Highway System” led to rapid
suburbanization, expansion of urban areas

* Chemical manufacturing and power
generation increased
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US Electricity Growth Rate

Figure 93. U.S. electricity demand growth, 1950-2035

(percent, 3-vear moving average)
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Environmental Impact of Growth in US
Post- World War I1

Severe air pollution in most urban areas
Degradation of water
— Cuyahoga River in Cleveland caught on fire

Degradation of land
— Coal and uranium mining impacts

Cavalier personal attitudes
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#’ ~ In the early days ...







The 13t Time the Cuyahoga River Caught Fire Was
Pivotal to Action to Clean Up US Waterways
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This Ad Spurred Americans to Action on
Earth Day 1971

GET INVOLVED
NOW.
POLLUTION
HURTS

ALL OF US.

You con help by becoming o community volunteer. Write:

sa Keep America Beautiful, Inc.
0‘3' 99 Park Avenue, New York, New York 10016 M
‘™ A DU

- Public Servce of Tronsit Adverting & The Adverting Councit
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State of science and knowledge about
environmental affects

* 1950s/1960s: USA- focus on “black soot” and
smoke. Particulate collected in buckets

« Today: we know that human lungs do not
distinguish between pollutants, that cumulative
affects of pollutants are important

« United States has been regulating air pollution
since 1970, our economy is considered developed

« Great progress has been achieved, but today one-
half of US citizens still live in areas that exceed one
or more health-based air quality standards.
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2008 Ozone NAAQS

Counties With Monitors Violating the March 2008 Ground-Level Qzone Standards

0.075 parts per million
(Based on 2006 — 2008 Air Quality Data)

B 509 of 575 monitored counties violate the standard
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Effects of China’s Economic Development
on Air Quality

» Nearly all of 113 key cities have pollution
that exceeds World Health Organization
(WHO) and China’s air quality standards

 PM2.5 concentrations are high throughout
China, and especially in Eastern China

« Urban ozone concentrations are rising
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Van Donkelaar et al. (2010)
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Air pollution in Ch

heavy burden on society

2009 Annual Mean PM,, Levels in Chinese Cities
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Haze Days

Xi’an: 103 Days Taiyuan: 225 Days Shijiazhuang: 184 Days Beijing: 100 Days Tianjin: 207 Days

e
——t -

Qingdao: 88 Days

Chengdﬁ: 239 Days

: S
Chongging: 133 Days

L3

Nanjing: 211 Days

Changsha: 107 Days Shanghai: 140 Days

Nanchang: 152 Days Guangzhou: 131 Days Shenzhen: 164 Days Fuzhou: 120 Days Wenzhou: 108 Days
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Indicators of Change in China

 Beijjing Olympics
— Factories closed in Beijing and surrounding areas
» Shanghai Expo

— AIRNow: first Chinese ag blication of air quality
forecasts available to public in real-time

» Increased transparency

— Disclosure of ipdustries that violate air and water
quality regulations

— China’s 113 key cities are reporting air quality
data in real-time (see also smart phone app)
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Change in China After 2009

« Post-Olympics: factories re-opened, or expanded
and relocated outside of central business
districts

 Pollution levels increase, and type of pollution
changes- increased fine particulate, ozone

e Visibility impaired
« Factory closings continue, but rate of closing

insufficient to keep pace with rate of economic
growth
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Awakening of Public Interest in Air Quality

 Daily air pollution reports: “Blue Sky Days” do not
comport with what the public is seeing and breathing.
“Why do I have to keep my kid home from school or
sports if it’s a Blue Sky Day?”

« US Embassy, Beijing: PM2.5 monitor installed.
Monitor meets US EPA requirements, data collected
and reported as service for US employees and ex-pats
(US does this routinely in other countries too).

- Twitter-feed, iPhone app: people compare US
Embassy data with that being officially reported

« Growing middle class aware of pollution, and wants
more say in approval of new plants
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AirNow Operated During the 2010 Shanghai
ExXpo
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Increased Transparency of Pollution Data

* Government Initiatives
— hourly air quality data in each monitoring stations in 113 cities
— AirNow (EPA, Shanghai—other places)
— Emission information of enterprises

« NGO Initiatives

— IPE (Institute of Public and Environmental Affairs): “China Air
Pollution Map”, non-compliance records+ locate major emitters
+ air quality data

— NRDC: rating of cities based on transparency

— Clean Air Initiative-Asia: scorecard for cities based on quality of
air pollution program

— Choke Point China: Wilson Institute
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2 & Register | Signin

IPE @ asfad@nti

Pollution Map Green Choice Alliance IPE Notices Environment & Health IPE Reports

Quick Search

> AdmIN REQion " Pollution Locations  Supervised Corporations  Pollution Area Diagrams  Environ Monitoring

( Enter Company Name . J .«i ..'

[National] Corporate Supervision Records
Discharge Data

[National] Environmental Quality

[National] Emissions

Xinjiang . ' Current Area: National
Gansu Inner Mongolia :
Hebei ’Fiqpiin Beijing Tianjin Hebei Shanxi
Shanxi Inner Liaoning  Jilin Heilongjiang
Qinghai il Mongolia  Shanghai Jiangsu Zhejiang
Anhui Fujian Jiangxi Shandong
Henan Hubei Hunan Guangdong
C Guanaxi Hainan Chongging Sichuan
Sichuan o Guizhou Yunnan Tibet Shaanxi
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[ Enter the Province/City

Regional Pollutant Discharge Rankings

No. Year Location Urban Average Dustfall No. Year Location Total Wastewater

Longyuan to up overseas wind 2010-12-18

China plays key role in Cancun cli..

1 2009 Xingtai 14.7000 tkm? month 1 2009 Guangdong 68.7400 105t

= 61 cities short of sewage treatmen... 2010-1
2 2009 Chengde 12.9300 t’km*= month 2 2009 Jiangsu 52.3600 10%t
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Increased Public Pressure

Getty

“Thousands of people besieged a government office in a southern Chinese town Tuesday and blocked a
highway to demand a halt to a planned coal-fired power plant because of concerns about pollution,
protesters said.”
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November 2011: PM2.5 Becomes Cause
Celebre

Beijing air quality in October and November consistently poor

* Over two week period:
— China demands that US Embassy shut down their PM2.5 monitor

— China asks US to permit China to monitor at location next to Embassy, or to have
US and China co-locate monitors

— China declares that its PM2.5 data are fine, that the US data are incorrect

— China announces that PM2.5 pollution is a problem in Beijing, but says pollution
is coming from other provinces

— China announces that PM2.5 will be a major environmental focus during the 12t
Five Year Plan. Announces plans to accelerate implementation of contro
measures, cleaner fuel standards, adoption of more protective PM2.5 standard,
and adoption of new air quality index to supplement the existing index that is
used to calculate “Blue Sky Days”

Next slide: CCTV video clip at conference featuring top Chinese and
American air quality officials
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“China Isn’t Doing Anything About the
Environment”

« 11th and 12t Five Year Plans (2006-2010, 2011-2015)

« 72 GW of older, inefficient power plants shutdown 2006-2010 (more are
being closed in 2011-2015) (equivalent to capacity of nearly three New
England electricity grids)

* Energy intensity targets: reduce 40-45% by 2020

 Sulfur dioxide reduced by 14.3% between 2006-2010. 12t Five Year Plan:
requi)res additional 8% reduction in SO2 and 10% reduction in NOx (2011-
2015

« Plans to install emission to reduce NOx emissions from 300 GW of power
plants between 2011-2015

« Top 1000 and Top 10,000 programs to improve energy efficiency of
industrial plants

 Bonuses and promotions of government officials based on their abilities to
meet targets in Five Year Plans

« Differential pricing: power companies that install air pollution controls are
paid slightly higher rate and are dispatched sooner
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Key Reglons Described in State Council’s Regional Air Quality Guidance
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1. Central Liaoning [Province] (Shenyang etc.)
2. Shandong Peninsula (Qingdao etc.)

3. Greater Wuhan

4, Changsha Zhuzhou and Xlangtan region

gmg world

7. Shanxi [Province] (Taiyuan etc.)
8. Shaanxi [Province] (Xi'an etc.)

9. Xinjiang [Province] (Uriimgqi etc.)
10. Gansu [Province] (Lanzhou)

o = Economic Zones




Current Local Coal Cap Pilots: 2020

(3 Regions and 6 City Clusters>

2011-2015:
3 Regions:
Beijing-Tianjin-Hebei fegion/
the Yangtze River
Pearl River Delt

2016-2020:

6 City Clysters:

Central Liaening
Shandong Rehinstda
Wuhan
both sides'Qf the Taiwan
Changsha, Zhyzhou and Xiangta
Chengdu and Cl

Central Liaoning

%%\ —>} Beijing-Tianjin-Hebei region
- %.,#——> sShandong Peninsula

fuhan b7 the Yangtze River Delta

z/r?‘\,\/\\



Low-Carbon Demonstrations
NDRC Pilots in 5 provinces and 8 cities

A

Coal
Production:
Inner
Mongolia
and
Shanaaxi

Coal
Consumption:
Jiangsu and
Guangdong



Indicative Local Coal Caps:
Roadmap 2010-2030

2011-2015:

Beijing, Shanghai,
Guangdong pilot cities and
all provincial cities in the
eastern regions

2016-2020:

All cities in the eastern
regions and provincial
cities in the middle regions

2021-2025:

All cities in the middle
regions and provincial
cities in the western
regions

2026-2030: | B x|

All 650 cities jn the coun Western Middle Easte
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Current Local Coal Cap: Beijing
12th Five Year Energy Plan 5
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Use of Emissions Data to Administer SO,
Pricing
2007 FHL A GURIAEH L B it vtz 7 fehn A s =

. . ) . C . (mg/s1F5K)
(%) Change in Performance at Coal-fired Units with FGD in Jiangsu Province 2007 (mg/m3)
120 1000
/7 /K% SERC begins using CEMS
data to administer price premium for + 900
100 + / FGD implementation
) + 800
+ 700
80 +
+ 600
60 + + 500
+ 400
40 +
-+ 300
+ 200
20 +
-+ 100
0 0

20065 /12007 2712007 3f1S2007 47172007 BSL/2007 0 6S1S2007  TALS2007 0 &S1S2007  BS1/2007 104172007 115172007 127172007

FE A AL RIS EE (%) Generation Enterprises Operating with FGD (%)
—— R EE (%) Desulfurization Efficiency (%)
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Global Wind Power Installations

ANNUAL INSTALLED CAPACITY BY REGION 2003-2010
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Source: Global Wind Energy Council
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Actions/ Next Steps

 Staffing and resources
— MEP staff: hundreds (need 10x more at least)
— National air law weak compared to US
— National level enforcement inconsistent, low penalties

— Local staff resources better, and some local agencies
issue significant penalties

e Multi-pollutant air quality plans can be more cost-
effective and achieve same or better
environmental outcome

— Current China work
— US state approaches
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Big Picture on Staffing
NE TS

(thousands ()

(10s of thousands %% /7)

(100s of thousands %+ /7)
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The developed world spends
approximately ~1.2% of GDP

on pollution control

R VB Z AR5 Y7 /il 7 THI A > HY
5 A E GDPHI~1.2%

This figure excludes public works
projects and private investment
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AN NI 7 TS H

Environment Statistics > Expenditure pollution control as

% of GDP (most recent) by country

Showing |atest available data.

Rank
#1

Countries
= Netherlands:
= Austria:

E3 switzerland:
E= United States:

[®] Japan:
B Germany:
A France:
Sweden;
Norway:
HH Finlang:
I*1 canada

United Kingdom:

A Belgium:
Denmark:
N itaiy:

Bl Australia:
L1 ireland:

Weighted average:

B Share/Save Bl v 8 =

Amount w

1.8% of GOP [I—

1.7 % of GDP

1.6%ofoP [N

1.6 % of GDP
1.6% of cDP [N

1.5 % of GDP

1.4%ofcDP I

1.2 % of GOP

12% ofcOP [N

1.1 % of GOP

1.1 % of cOP [
1% of GDP

9% ofcoP [

0.9 % of GDP

09w ofcoP [

0.8 % of GOP

0.6 % of cOP [

12w ofcOP [

SOURCE C3RIE)

: OECD Environmental Indicators, p. 104.




Synergistic Effects of
Multi-pollutant Planning
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Co-control potential for project types

- lessons from China’s CDM project portfolio

A I H B 4 i R4 ) 3 /11— ECDM I B A & 2% 80
Energy eff. (Supply-side and Industry)

SEERER (PERIJ7 A Tk

Energy eff. (Own production at plant level)

RERER (BLIZHIRERUK )

Fossil fuel switch

(RSP SR Y
Biomass PP (crop residues)
A (B

Zero Emission Renewables (hydro, wind..new PP)

FHBCT BRI KMJT. #re )

Waste » NOx (100kg/ktCO2eq)

RFHY) = PM2.5 (100kg /ktCO2eq)
Coal bed jn;g'; W SO2 (t/ktCO2eq)
Cement
7K
5 0 5 10 15 20 25 30 35 40

CICERO Senter for klimafoeskning (Based on Rive and Aunan, 2009, work in DFOQFQSS)

Center for International Climate and Environmental Research - Dsdo www.ticero.vio.ne




2004 NAS Report on

Air Quality Management
in the United States




Fewer Episode Days




China Announces Pilot Cap and Trade
Program for Carbon Emissions

 http://www.eenews.net/climatewire/2012/10/15/99.

« “China's Guangdong province kicked off a pilot
program last month, the largest of seven such
Erograms in the country, with four cement makers

uying 1.3 million pollution permits for 60 yuan
($9.57) a metric ton. Exchanges will be set up on the
national market that, in three years, will trade permits
to emit 1 billion metric tons of greenhouse gases.

* China's domestic emission trade will cover 800 million
to 1 billion tons in emissions, close to half the 2.18
billion tons in the E.U. system”
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http://www.eenews.net/climatewire/2012/10/15/99
http://www.eenews.net/climatewire/2012/10/15/9
http://www.eenews.net/climatewire/2012/10/15/9
http://www.eenews.net/climatewire/2012/10/15/9
http://www.eenews.net/climatewire/2012/10/15/9

Conclusions

« China’s growth, expansion of middle class, causing
serious environmental problems

— We know more than we did in 1960. Problems can be
solved simultaneously instead of pollutant by pollutant

— Solutions informed, but not burdened by existing
approaches

— Learn from and adapt western models to a Chinese context

— It’s taken US 40 years to significantly improve its
environment. China needs the same sustained
commitment to improve over the long-term, with short-
term review and progress assessment.
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Discussion Questions

- What policies could China implement to accelerate
the timing when coal consumption peaks? Is there
a role for other countries? If so, what?

e Much environmental damages are created from
emphasis on short-term economics, how can
countries properly account for environmental
affects of development?

» The public pays for environmental damage and
ublic health effects (hospital visits, lost work
ays, etc.) from economic inefficiencies. How

could this be improved?
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About RAP

The Regulatory Assistance Project (RAP) is a global, non-profit team of experts that
focuses on the long-term economic and environmental sustainability of the power
and natural gas sectors. RAP has deep expertise in regulatory and market policies
that:

= Promote economic efficiency

= Protect the environment

= Ensure system reliability

= Allocate system benefits fairly among all consumers

Learn more about RAP at www.raponline.org

Chris James cjames@raponline.org
617-861-7684 (Pacific Time)

Global The Regulatory Assistance Project 50 State Street, Suite 3 phone: 802-223-8199 www.raponline.org
uUsS Montpelier, Vermont 05602 fax: 802-223-8172
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