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Global GHG abatement cost curve beyond business-as-usual — 2030

Gas plant CCS retrofit -

Abatement cost Coal CCS refrofit

€ per tCO.L Iron and steel CCS new build
60 Low penetration wind Coal CCS new build
50 F— Residential electronics Cars plugin hybrid Powerplant l::::?rf?r:::s ol
] - ) ] Degraded forest reforestation Reduced intensiveg
4p | [ Residential appliances Nuclear agriculture conversion
Retrofit residential HVAC Pastureland afforestation High penetration wind
301 Tillage and residue mgmt Degraded land restoration Solar PV
20 H Insulation retrofit (residential) 2 generation biofuels Solar CSP
ol Cars full hybrid Building efficiency
’7 |—Wasle recycling
0 I |

ﬁ_“»l',w*—lﬁlﬂ 15 \‘ LL 20 25 30 35 38

-10 Organic soil restoration
Geothermal Abatement potential
-20 Grassland management GtCO,e per year
30 Reduced pastureland conversion
Reduced slash and burn agriculture conversion
-40 Small hydro
50 1%t generation biofuels
— Rice management
-60 — Efficiency improvements other industry
H — Electnicity from landfill gas
-10 L Clinker substitution by fly ash
80 Cropland nutrient management
H - Motor systems efficiency
-90 L Insulation retrofit (commercial)
|- Lighting — switch incandescent to LED (residential)

-100

MNote: The curve presents an estimate of the maximum potential of all technical GHG abatement measures below €50 per tCOge if each
lever was pursued aggressively. It is not a forecast of what role different abatement measures and technologies will play.
Source: Global GHG Abatement Cost Curve v2.0
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2. IRIE(LAT AHID 4 SO FER BT —
BIEND 2030 4FFETORBBLA ABIBIL, =¥ —2h3m k| RRE =X — G0
I, AREL BB 3L S B COHIE (Terrestrial carbon) . FALEF 2 ODITEIOZEAL., D 4 DD HTI)—
FTOND, HIOD 3 DITEMIZLDHB THY A E OO G TH D, H 2R X, KT
A LRGSO 2030 I TRRSNDIREL T AHEHIT 70GtCO,/HTHY, HiTIZ L HIRMIE 38
GtCO,/ Y, ZNHOWERIL F L #iff s ivs,
*  TRLF—2hER (2030 HEITITHIER S 14 GtCO,/4F)
ZITITE B, B, MR OPERERE NSNS,
% KR FE T RLE —HAE (2030 4EICIZHIESY 12 GtCO,/4F)
ZZIZIFFE T (CCS D& DAL I1FEE ., BT, 77, KD By FEShA,
* *}k% LD RS (2030 AEIZITHITESY 12 GtCO,/4F)
LIXRIRDT I TRLFM, T8RS,
D 3 ODHTAY—IREWEIPH DT 72— TV TODA, 29%IEFE . A, HADTR)LFE

— it TH D,
Global GHG emissions
GtCO,e per year
70 70 Business-as-usual
m Energy efficiency
60
Technical
Low carbon measures
20 - energy supply FFigﬂ’St%?ze
the study)
40 Terrestrial carbon
@ (forestry, agriculture) /
30 b Technical measures
€60-100 per tCO,e
Behavior changes™
20 +
10 |
0 1 L 1 ]
2005 10 15 20 25 2030

* The estimate of behavioral change abatement potential was made after implementation of all fechnical levers;
the pofential would be higher if modeled before implementation of the technical levers.
Source: Global GHG Abatement Cost Curve v2.0; Houghton;, IEA; US EPA
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Emissions and abatement potential by sector and region
GtCO.e per year; 2030 I indirect emissions and

abatement potential

By sector By region
BAU Abatement BAU Abatement
emissions potential emissions potential
Power 187 100 North Amenca™ 92 :| 5.1
Petroleum -
o e 35839 oof11 Westem Europe™ | 6.2 []32
Cement 35§39 10{10 Eastern Europe™* | ]3.9 [ 1.9
ronand steel 4 7F 5.5 1115 OECD Pacific 28 | 1.4
Chemicals  3.7F]|53 17f]20 Latin America | _]6.9 [ 45
: [ Rest of
other industry 3.0} JJJfjj 105 03ff17 Hcioping Asia e [ |57

Transport :| 114 :|3 2 Africa :| 42 :|2 8
Buildings acf 126 13ff3s China G EE

Waste [ 17 |15 India 50 ]27
Forestry [ ]72 [ |78 Middle East []32 14
Agriculture [ 79 []46 SA‘;"?A g‘{r nsport ]33 08

Total " O 0 30

* United States and Canada
** Includes EU27, Andorra, Iceland, Lichtenstein, Monaco, Norway, San Marino, Switzerland
*** Russia and non-OECD Eastem Europe
Note: To obtain the total BAU emissions, only direct emissions are to be summed up. To obtain total
abatement potential, indirect emission savings need to be included in the sum
Source: Global GHG Abatement Cost Curve v2.0; Houghton; IEA; UNFCCC; US EPA
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Capital intensity and abatement cost

© Size of the bubble indicates

Abatement cost the abatement potential in each sector

€ per tCO.e, 2030
30

25

1
Agriculture

Cement ES _/ 5 10 15 20 30" 75 80 Capital

h intensity
20 b Transporto € pertCO.e

A5 | OWaste

20

e
=

25

230
OBuildings
35

40 L

Source: Global GHG Abatement Cost Curve v2.0
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(APEC Clean Fossil Energy Technical and Policy Seminar)Z KigEE[E A FaL fiT
10 12~14 RICBfETETY, B RBIBERAN, SR EKRENLEFESNELLZOT, Z2IE
HOEHL B ET,
b 78 IRFMERANZR— L= RICTTEZRNWLET, BHIAAZ A EINDTIE, HY
FTTHEHAF TSN,

P77 KR — LT a— A —
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Cleaner Coal:

Moving towards Zero Emissions
APEC Clean Fossil Energy Technical and Policy Seminar 2009

FIRST ANNOUNCEMENT

SONGDO CONVENSIA
INCHEON, KOREA
12-14 OCTOBER 2009

ORGANIZED UNDER THE DIRECTION OF THE
APEC EXPERT GROUFP ON CLEAN FOSSIL ENERGY (EGCFE)
STEERING COMMITTEE
Japan: Ministry of Economy, Trade and Industry (METI)
USA: Department of Energy (DOE)
Korea: Ministry of Knowledge Economy (MKE)

ol bbby’ -1 CL OO RO oo Pt ont S e s
Japan: Mew Energy and Industrial T (MEDO)
Japan Coal Energy Center (JCDAL) - Japanese Center N:u Asin F-‘wlllr: Coal Flow (JAPAC),

USA: Department of Energy (DOE)
National Energy Technology Laboratory (NETL)

Korea: Incheon Global Fair & Festival chamzung C:ommltbee (IGFFOGC)
Korea Institute of Energy a (KETEP)
Korea Insm.ule of Ene(m Reeearcn (KIER)

Cleaner Coal: Moving towards Zero Emissions
APEC Clean Fossil Energy Technical and Policy Seminar
2009

DRAFT AGENDA

Opening Session

+ Coal D d ply Outlock in APEC Region - i t
Friendly Ceoal Pdicy (]

Monday
12 October * Coal Gasification & Liquefaction R&D
+ Carbon Capture & Storage RED
= Welcome Dinner (Hosted by Incheon Global Fair & Festival)
* Keynote Address (coal policy)
* Keynote Address (CCT)
= Coal D d/Supply Outlook in APEC Region - Envi it
Tuesday Friendly Coal Policy (ii)
132 October = Advanced Clean Coal Technologies D and
Commercial Projects
* Panel Discussion
+ EGCFE Business Meeling (omeial AFEC Member Econsmy Representatives Only)
= Visit Incheon Global Fair Exhibition or Tour Korea Elechric
Wednesday Power Corporation’s 1,600-MW Yeongheung Thermal Power
14 October Site (Hosted by Inchecn Global Foir & Festival)
A detailed 5 d A t, including registration, will be circulated soon.
Lodging is u! I'ha dj tb d 5h ton Inch Hotel:
hitp:/ fwewewe. com/sheraton/property/ findes. himI? property|D=3342

For additional information, please contact Mr. Scolt Smouse, EGCFE Chair,
at scott.smouse@netl.doe.gov or 412-3846-5725
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International Committee for Coal and Organic Petrology (ICCP) and the Society for Organic
Petrology (TSOP) Joint annual meeting

Porto Alegre, RS, Brazil, 19-26 Sep 2009

Email: wolfgang.kalkreuth@ufgrs.br

Internet: www.ufrgs.br/ICCP_TSOP_2009

2009 international Pittsburgh Coal Conference
Pittsburgh, PA, USA, 21-24 Sep 2009

Email: ipcc@pitt.edu

Internet: http://www.engr.pitt.edu/pcc/index.htm

ACAA (Advancing the Management & Use of Coal Combustion Products) members' fall meeting
2009

Denver, CO, USA, 22-23 Sep 2009

Email: info@acaa-usa.org

Internet: http://www.acaa-usa.org

Mining & Energy New South Wales

Muswellbrook Showground, Muswellbrook, NSW, 22-24 Sep 2009
Email: peter.thompson@reedexhibitions.com.au

Internet; http://www.miningandenergynsw.com.au/

Russian coal markets conference 2009

St. Petersburg, Russia, 23-24 Sep 2009

Email: claire.lewis@mccloskeycoal.com

Internet: http://www.mccloskeycoal.com/conferences

VGB power plants 2009 congress with technical exhibition
Lyon, France, 23-25 Sep 2009

Email: marthe.molz@vagb.org

Internet: www.vgb.org/en/hv_2009 _e.html

Conference on coal to liquids (CTL): strategic, environmental, technological and economic
challenges

Singapore, Singapore, 28-29 Sep 2009

Email: register@ibcasia.com.sg

Internet: http://www.ibc-asia.com/ctl

South African carbon capture and storage conference
Johannesburg, South Africa, 29-30 Sep 2009

Email: ccsconference@africanearthevents.co.za

Internet: http://www.ccsconference.co.za

IEA Greenhouse Gas R&D's 12th international post combustion network meeting
Regina, SK, Canada, 29 Sep -1 Oct 2009

Email: john.topper@iea-coal.org

Internet: www.co2captureandstorage.info/networks/Capturemtgl2.htm

Conference on European emissions trading

Brussels, Belgium, 28-29 Sep 2009

Email: stacey knox@platts.com

Internet: http://www.platts.com/Events/2009/pc985/?elg=05FCF5BAE09544BFA7C5C06ED47C392F

2009 U.S. coal mine methane conference

Boulder, CO, USA 30 Sep-1 Oct 2009

Email: somers.jayne@epa.gov

Internet: http://www.epa.gov/cmop/conf/cmm_conference sept09.htm

Trouble-free continuous operation in coal-fired power plants

Cologne, Germany, 1-2 Oct 2009

Email: b.doleschel@hdt-essen.de

Internet: www.kalenborn.de/presse-pdf/2009/P1_Seminar_Koeln 2009 gb.pdf
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Brussels carbon capture and storage summit 2009 — getting it right for Copenhagen
Brussels, Belgium, 6 Oct 2009

Email: james.wilmott@forum-europe.com

Internet: www.ccsconference.eu

Indian Coal Markets Conference 2009

Oberoi Hotel, New Delhi, India, 6-8 Oct 2009

Email: letoya.anderson@mccloskeycoal.com
Internet: http://www.mccloskeycoal.com/conferences

Brussels carbon capture and storage summit 2009 - getting it right for Copenhagen
Brussels, Belgium, 6 Oct 2009

Email: james.wilmott@forum-europe.com

Internet: http://www.ccsconference.eu

Power-Gen Asia

IMPACT Exhibition & Convention Centre, Bangkok, Thailand, 7-9 Oct 2009
E-mail: attendingpga@pennwell.com

Website: www.powergenasia.com

Conference on 3rd coal mining operations and economics
Jakarta, Indonesia, 12-13 Oct 2009
Email: registrations@coaltrans.com
Internet: http://www.coaltrans.com

2009 coal market strategies conference
Las Vegas, NV, USA, 12-14 Oct 2009
Internet: http://www.clean-coal.info

Methane to Markets Partnership Coal Subcommittee Meeting and Meeting of UN Economic
Commission for Europe Ad Hoc Group of Experts on Coal Mine Methane

Geneva, Switzerland, 12-13 Oct 2009

Internet: http://www.methanetomarkets.org/events/2009/coal/coal-120ct09.htm

2009 coal market strategies conference
Las Vegas, NV, USA, 12-14 Oct 2009
Internet: www.clean-coal.info

2009 International Beijing coal ash conference and exhibit
Beijing, China, 15-16 Oct 2009

Email: wanglan@cbmamail.com.cn

Internet: www.coalash.org

Coaltrans London 2009 conference
London, UK, 25-27 Oct 2009

Email: registrations@coaltrans.com
Internet: http://www.coaltrans.com

15th international conference on coal science & technology (ICCS&T)
Cape Town, South Africa, 26-29 Oct 2009

Email: angelique.freyer@sasol.com

Internet: http://www.iccst.info

US EPA’s Coal Mine Methane Conference 2009
Boulder, Colorado, USA, 30 Sep-1 Oct 2009
Internet: http://www.epa.gov/cmop/conf/cmm_conference sept09.htm

VGB conference on chemistry in power plants 2009 with technical exhibition
Dresden, Germany, 28-29 Oct 2009

Email: ines.moors@vgb.org

Internet: http://www.vgb.org/en/cik_09 e.html
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3rd international symposium on CO2 capture and geological storage

Paris, France, 5-6 Nov 2009

Email: patricia.fulgoni@ifp.fr

Internet: http://www.co2net.com/events/downloads/CO2symposium-2009 Flyer.pdf

3rd international symposium on CO2 capture and geological storage
Paris, France, 5-6 Nov 2009

Email: patricia.fulgoni@ifp.fr

Internet: www.co2symposium.com

US coal imports and exports 2009

St. Petersburg, FL, USA, 9-10 Nov 2009

Email: claire.lewis@mccloskeycoal.com

Internet: http://www.mccloskeycoal.com/conferences

9th international mine ventilation congress
New Delhi, India, 10-13 Nov 2009

Email: info@9thimvc.org

Internet; www.9thimvc.org

4th workshop of UNECE Ad Hoc Group of Experts on Cleaner Electricity Production from Coal
and Other Fossil Fuels

Geneva, Swizerland, 16-17 Nov 2009

Email: info.ece@unece.org

Colloquium on the role of coal in a carbon-constrained economy. Part 1
Johannesburg, South Africa, 17 Nov 2009

Email: robbie@rca.co.za

Internet: http://www.fossilfuel.co.za/Role%200f%20Co0al%20Announcement.pdf

Conference on coal mine methane

London, UK, 23-24 Nov 2009

Email: aworsfold@smi-online.co.uk

Internet; www.smiproduction@smi-online.co.uk

7th Asian coal conference 2009

Bali, Indonesia, 1-3 Dec 2009

Email: letoya.anderson@mccloskeycoal.com
Internet;:  www.mccloskeycoal.com/conferences

2009 coal trading conference
New York, NY, USA, 7-8 Dec 2009 )
Internet: http://www.clean-coal.info/drupal/eventlist

VGB conference on maintenance in power plants 2010 with technical exhibition
Bremen, Germany, 24-25 Feb 2010

Email: heinrich.grimmelt@vgb.org

Internet: www.vgb.org/en/inst 2010 e.html

Colloquium on the role of coal in a carbon-constrained economy. Part 2
Johannesburg, South Africa, 17 Feb 2010

Email: robbie@rca.co.za

Internet: http://www.fossilfuel.co.za/Role%200f%20Co0al%20Announcement.pdf
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