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CER )
2000/01 1,685.6 1,705.4 352.2 377.7 161.2 142.7
2001/02 1,764.7 1,803.4 3477 394.9 162.8 152.5
2002/03 1743.0 18258 350.3 401.2 1445 155.0
2003/04 1,755.4 1,840.9 330.2 402.3 153.4 153.6
2004/05 1,958.1 1,908.2 365.0 4035 155.3 153.6
2005/06 1,956.8 1,959.5 379.6 4105 160.4 155.1
2006/07 %] 1.957.1 1,983.9 393.7 4174 162.7 160.3

0 E AN L SRR Y, S i, AO] AL AulRke] FAE vehy,
A7 1 USDA, World Agricultural Supply and Demand Estimates, 2} A%, StiAA AT A2l

7t EtS AIAF BiStT FMo}
(& 2) M7 2t 22 Hol2 OEtE it BiE T 455 Gl

20064 4,692 4,763 1,083 864 486 11,887
20074 6,910 4,977 1,090 905 485 14,367
2008 9,522 5,153 1108 972 498 17,952
20094 11,190 5,386 1195 1,01 507 19,239
20104 11,870 5,652 1135 1,094 513 20,263
20114 11,958 5.922 1,146 1157 520 20,703
20124 11,875 6,201 1157 1218 598 20,979
20134 11,751 6,495 1,170 1,278 536 21,230
20149 11,639 6,812 1,183 1,338 547 21,519
20154 11,602 7153 1,198 1,308 557 21,908
20169 11,602 7,524 1,214 1,458 569 22,367

A& FAPRI(Food and Agricultural Policy Research Institute), @A A7 #jo1&
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Compliance Market i Voluntary Market

CERs
ERUs
EUAs
RGGI

Voluntary purchases
of compliance cresits

allowances
NGACs

Aol gM(offset) 02 F2 SEHTE A1 AP
2 A A ufEdA Q] CCX(A7RL 713 A
ol it gAlo|ct,

HAAA EAaAPe] TS A EE 20054 o)l 94
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: NGAC; New South Wales Greenhouse Gas Abatement Certificates

CERs; Certified Emission Reductions

ERUs; Emission Reduction Units

EUAs; EU Allowances

RGGI allowances; Regional Greenhouse Gas Initiative Allowances
VERs; Verified Emission Reductions

ERs; non—verified Emission Reductions

PERs; Prospective Emission Reductions

2t Point Carbon, “Carbon Market Analyst”, 24 October 2007
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0] 1.42%= vlu]gh 2ol X2 glom, 1 9] |
9] CCX, &2 NSW 5-& E3laL Q= 7]t Al
2 A A2 1.79%0) B2ttt

o]} 72 BhaA|Eke] Bigtol| A 71 FE A= A
< A2k CDME| §43% AAolth. 20059 5,200
nHEof Eatshd o] Al 200740 F& 1008)
oA} Z713t 579 5,300%H€ ] 0|21 Qi) Eek F
A A ghaA =2 A o] skl Tk, AR
AAPEE ksl Qle 7|e e 20079 19]
8,600 T 7|02 HA|A A 4.6%
of B}t

20089 et719] A%, 5 7|eoR By [19
2104 Bz viel ol AlA| gt o Al EUA
OTC(OTCZ A== EUA)7} AR5 R= H] 50| 46%,
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EU ETS 362 7,218 1,017 18,143 1,643 28,133 | 2,625 | 54,573 | 1296 | 30,034
CDM 401 2,035 563 3,920 947 11,737 1,230 14,715 502 7,588
JI 28 96 21 95 38 326 58 402 26 278
7|E} 8 o2 31 300 48 186 263 1,052 19 87
A 799 9,401 1,632 | 22,458 | 2,676 | 40,382 | 4,176 | 70,743 | 1,843 37,986
1 7JE R CCXE X,
A& Point Carbon, “Carbon Market Monitor”, 4 July 2008
(021 2] M7 EXAATE 2l SR - e HIZ HE(2008d A7)

SCER bilat“5 3Pt
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SCER exch
1%

OTC: OTCOA A, exch: A2l A A, auct: A& A, opt: SHLE A, bilat: B4+ A
2}&: Point Carbon, “Carbon Market Monitor”, 4 July 2008

oltk. ?FH CER©| AAIAI] 19.2%F AA|EHL Q=
4| o]Zof|A Primary CER®| 6%, Secondary CER
0] 13.2%% AFAstaL Qlct,



2. H8| AIZHCompliance Market)
7}, wiE&d A

TAAE S 7FE 2 A wiEdARAI Rl
. Gt Dol Hiz viet o] 2007471 ZAAA +F
AL EUBIEEANAIEEU ETS), 259 AR
2 GL 2ATIEATBAANSW GGAS), 7ol &
HERIEIAI(AER) 5ol 235t3lt. B0l EU ETS
S AlQfstales F A FAEARS EF Baseline
and Credit "] 224 APgfite - Ao,

SSFEE FERES} A9 A wiEdANAIE
A 02 AARIY, F A% B Cap and Trade
Ao]7)= SHAIRE A g BEU ETSOf vjshd o)
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o

I3 poltt, WEYHAE SER =9 Ffoll=
A 2p o) viEAANRA = ik, sHAIRE vl=
579 10745571 20199 7k4] 20099 71 Hi®] 10%
SATME AE5E S22 HSd7HAAY RGGI
(Regional Greenhouse—Gas Initiative)S& AAg 9
Aolt}, 3] ulETE 100% Zvl(Auction)Z et
o7 Qldl A1k w7t ojm] A= At

A 33} FfuttolA e AEYA HiE SIS
fIsto] AYPFALAA WiEAARNAE AL oA
oft}, AR 2010|0l| sk= ACRE o E|o] glom,
AERA1E 5320] 490l Cap and Trade, 714t}
73%-0l= Baseline and Credit ®§2]0] g =|o] Qlct,

A AAET Q= siEEANA FolA 7Y 2
AP A8kl glom, AlA gae AEstal §f

(& 2) M7 HHEZHHE S

EU ETS EUETS |EU-27(+3) 2005 2,100 Cap—and—-trade EUA
New South Wales GHG| P20t | wowr | gaas | &2 2003 N/A
scheme
Alberta emissions reg=| oy Adt | 2007 N/A | Baseline-and-credit EPC
ulation
New Zealand ETS NZETS | #3d= 2008 62 Cap—and-—trade NZU
Swiss federal ETS CHETS 29~ 2008 3 Cap—and—trade CHU
Regional Greenhouse | poy u]3t 2009 170 Cap-and—trade RGA
gas Initiative
National ETS NETS 3F 2010 | 368(est.)2) Cap—and—trade AETU
Federal ETS CANETS | 7yt 2010 N/A Baseline—and—credit -

0 oA GHG v Azl Alaglo] 7 Fol A Ak A
cap—and—trade A|2gol|A] S Tal] Aol Q=AY A2 Al 2g o] AZFEH= Aol Aa)zIc,
Baseline-and—credit A| 2812 %7] Sgako] glct,
T3 uiEgllA HL 70%E TP o R At IrH20054).

A& Point Carbon, “Carbon Market Monitor”, 4 July 2008
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afiel EtAA|ES

+ EU ETSY #5382 AwEA 20074 tells
oF A viEee 169 4,3009 Eof o]2FHom,
=0l R S A Aol 129 9,6005F &
2ol ol Al A 78.9%¢1 12
goltt,

A 7H4& 2H, 20079 et EUA 2008
(20084 12¥0]| == EU Bi&dAHAE AErt
2)2 12.25€9A4 2528 €] A et 17.55€0]
A AZS AZEE EUA 200871248 A&202 )2t
st 29 209 7 W2 12.25€00 A E L},
20079 Z5F EUA 20089 7128k A3} 7k 7}
7 9] st} vl 2yt A2 duof 7]21gk Ao},
71 o] EUA 20087} 2|44 0 2 435810 2007
W 5¥ 29Yell= Fa7kAQl 25,28 €0l A= Sirt,
ol dldirt v& ofF IR A& 20081

S
=
=]

=

o]% A27] EU HiEHAHAIE $Igt 57pdEdo] Al
AE|gl=t A7) EU WiEdARAE eitot EUR
PALZ7} AT &AL 5157 wEolrt,

71 o] 791} 890 19€714] 7HFo] Aot
20079 7Io= 20€ 014 24 €ALOloA A7}
=|Qlet, o9} 2ol wjag 7hAo] gHE Sl A A
&5 olf= A|27| EU wWiEdAHA 7k gl
gaEgon M Af, 7kA 7H Fol Hlad by
H 3ol A7} o] Fo37] wftoleh,

20080] Sojd= 30€ WA 712 o] Ass)
Atk ol#et 7HAASS] SR o= A EH
oA Fgizol 20128 HiEAA A HYH

= o] FAE] wiolet, FFFEe] 20124
& A2 2004~200612] 97%0]H, 20136 o=
95%= Faget, 1e]al ol2gt uEHEEEFY] 15%

[O2! 3] HHEEH2H7HZ(EUA, sCER, 2008 128 Ql=71)nt 22F S5t
307 = Volume 20

- EUAs 2009
= EUA-SCER spread
== sCERo8

28/6/07
13/8/07
26/9/07
9/11/07

Z: 9% Bk (Physical Volumes), $.222 F

22
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27/112/07

Million EUAs traded

12/2/08
91/3/08
14/5/08
27/6/08

(Financial Value) 7124,

: Point Carbon, “Carbon Market Monitor”, 4 July 2008
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Aol A HAYsl= 420 7| S H3E 24
A7 7] AN, A=Y AT A
ErHe] Y 5ol ARSE ool e =
o] ETSQ} EU ETSY AA= 2 vi&dAH7}
o] AF5gh gk s.lojtt,

o|2fet EUAZ} A5} TlEo] AefjaxollA A el
+ sCER(secondary CER)9] 714 %= tl&Eo] AM31%
ot 2y oHs] EUA7HE T} sCER7FAAHEUA-

)
¢

=
N
X
> 4
B

m o em e e rIl‘
—lo l.),

sCER spread)s= 5~8€Ato]of| A &2 o] QlT},
019} o] =& EUAZHE S Awshe 7P 3 ©]
= EU9Y| ¥} Aste wiEsF o] 71Q1git (&
oA B Hie} o] FU 2774=+9] Al&d Sk
239 4,8007HE0] A9t 591% Sgere 219 400
£ofl ]2 9lt}, whekx EUZF 2% ARHE 10%
of o]2iL Qlr}, H =7hd CER/ERU FHH|IE=E
sl TETAUZ AL P72 02 10%~20%
of o]21 Y=t EU 27/i= Sl 549 vlFo]

i=) rlo

(T8 4] HHSEHE EUA 724
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Point Carbon, “Carbon Market Monitor”, 4 July 2008

(& 3) 7 HEE EUA el HIS

2007|2007 [ 2007 | 2007 | 2007+ | 2007H 201Q§E| 200812008 (2008 [2008H | 2008

78 | 88 | 9% | 108 | 11E | 128 28 | 38 | 48 | 58 | 68
A4 | 030 | 035 | 030 | 028 | 031 | 031 | 036 | 035 | 0.34 | 032 | 032 | 0.35
OTC | 0.70 | 0.65 | 0.70 | 0.72 | 0.69 | 0.69 | 0.64 | 0.65 | 0.66 | 0.68 | 0.68 | 0.65
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(% 4) EU-ETS 2719 271 &8 W&

SAEgo} 9,134 32,800 30,700 10 A
#7]o] 15,392 63,300 58,500 8.4 A
E71e]of 12,757 67,600 42,300 12.6 B
ECES 1,362 7,100 5,500 10 A
REETE: 22,920 101,900 86,800 10 B
= 116,840 482,000 453,100 22 A
duk=2 7,179 24,500 24,500 17 A
259l 43,011 152,700 152,300 20 A
o2& Yo} 3,749 24,300 12,700 0 B
g 10,851 39,600 37,600 10 A
ek 35,968 132,800 132,800 135 A
EE 71,231 246,200 246,200 8 A
SEIES 17,248 75,500 69,100 9 A
F7h 6,458 30,700 26,900 10 B
oA 6,229 22,600 22,300 10 A
ojgejo} 61,511 215,200 201,600 15 A
oo} 2,437 16,600 8,800 20 A
e EE] 688 4,000 2,500 10 A
ghEn|o} 927 7,700 3,400 10 B
Eet 491 3,000 2,100 N/A B
= 92,451 90,400 85,800 10 A
=E2go] 5,449 15,000 15,000(2) 20 C
s 58,909 284,600 208,500 10 B
ZEEZ 7,636 35,900 34,800 10 A
oo} 18,370 97,600 75,900 10 A
£ znl7)o} 8,306 41,300 32,600 7 B
&ZHo} 2,433 8,300 8,300 15.8 A
L] 5,875 25,200 22,800 10 A
Bl 575,813 2,348,400 2,103,500 N/A N/A

1 A &Y TD(year to date:20084 39S 713 0.2 19 5 ow)) HA| shda= FgaFx 1000 ton
CER/ERU Z|tju|&: W& OAA] 52lof AH-E 4= Sl Zof 3AIF (Kyoto credits) (d8] 9] HaulEo] it R FHE)FO: (1) BA A A=T
o] 24 B=5lE o AR LelF Be AR T C=5U5A] o5 (2) NAP2 7} obd] 59157 gt7] mhzofl &8 NAP $h& <183t

A& Point Carbon, “Carbon Market Monitor”, 4 July 2008
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22%% 71} wom, L TR o2 ARl l=29)0]
Fololr} 20%2] CER/ERUAM-Z 3|85} 9

(2" 31 Ad 19 52t A F e EUAAH =
HojEa 9t} 20079 el 59 HEA gt
OTC(over—the—counter) A3 A& A (exchanges)
£ 53l EU AR A+ 1,443,038,949 EUAs7F A
E|odtt, o] FollAle 1,009 WTHE(69.9%)= OTCAS
oAl A7} o] FolHom, L A] 434H7HE(30,1%)
= AollA A7t o]Fol ek Aa FolME
ECX(European Carbon Exchanges)ol419] 7|7}
377 WRkEC] o]25] 0 ol= HA| AL AREH
o] 87%°1 dgsh= Aot ool Hi= vie} Zo]
oRA 7= OTCA A Q] A7t Aefa Az 2
ol o] AFAISAL ot A Aeax o] AefEwkel
S7F8kaL Ql= FAlolTt, Lefut G 3)oflA K= et
o] opA7HA] = OTCH|Fo] A= 2fo|7} SU71+= ot
A4t 64%~T12%= A2 Bl5(28%~36%)2] FHjel
|23 ik,

O

. CDM, JI

Al 2007 2 F2toll= COMAVEE 53] 4
Aetelon, 1 A= A AskEaL Sl Alds o
CDMAPE] 71 FE2j7l E4& HIE BEUAKA &
Fibe Blud 5 gl AR vn|gh o] T1A|aL
AT Secondary CDMQ] F24 3t AAo]ct,

Secondary CDMAIA 20060l 40¥RHE| &
st o] 2007 oll= 350 THEC & F7IekIt,
[ 2]ollA K= Hiek 7ol 084 12¥0f Q=%=
Secondary CDM¢] 7122 15€°ﬂ*1 HE A
o}, &3l S0lA= sCER7H 2 TS Assto] 20€&

E9513it,

Primary CDM-2 20074 Az z7]9& 9~10€ 9]
A7} o] RolFom 11 o]% 7HAL A% FTMME
QAT 10€ 2 Kol A A7} vl A Ao o
oAt} o] Primary CDMo| thgt =87} &3}
%71 wolct, o]t Primary CDMO| thgt 7+
ZTZAE 5}74] Z2AE zﬂEH ZRAE A 47} =
olg] 7}A] a4l ofeix] AAET), ZRAE oA =
oA B 5EH (registered) ZRAELE 717 0]
12€doll A FAEA|E, ofn] W3 (ssued) Z2A|
E&= 7Ho] 4 €~1TE€H oA 7HE o] FAJ= YTt

Z2AE e SHoA Y F=9 ¥ =24
Ex HE 12~13€09 A7} o]FojA|1L glom, X
oll= 13.50€ 90| Aoro] AAE I, ool ¥haf 8
A2 Y ZRAES Adsial glon, 7HAS
oA Aef7} o]Fof AL Qi FHH F=-> CDM
gato] 7+ skeHprice floor)S & AAISIAL Y=
ol 8 ZRAEO AL 9€olstz = TuljshA] gkl
ot F89) A% 7HsREE 1€ 0|t} Hio] QA9
Aol A7t 9E€~11€A o]FoIA T 9k, F
ol A= Primary ERPAs7F AP G835} A of A
AAE =g o]+ F2 F= DNA(designated
national authority)7} %:214](a letter of approval)
£ AEs] Aol 7+ 95 87817 wizolth

oA ZEANE FHE 7[AxpE 22HUE
A Gl 2ol =Y g R Alofo] £
ZAE O] mpx|upitA|of A} o] Fof] 1L Q7] wize] €]
2374 A7) gfizo|ct,

At ghellEet CDM APES] 8 A A3 Mk
Hd ITL(International Transaction Log)©| £2}2l
SHE|HA] 29| A7} 2ATPA FEAL} AAE T

it

¢
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o|2A] CDMAHS] A =7t LA AHA 257t
A EUA®] Hlel Azj7} e e 7HAde] &
ojol& AT 4 A HlTh (& HollA Hi= Hiet
o] WEPA &M Bx7t FollA &7t of, 7
o, dejs, BuE fopdol 55 A RolEoRE A
OJ5tale BF ITLAZE 7hsstd] 29124, 92
ANE, Aot A= ofn] AgiFol,

CDM A3 9] Y3](EB; Executive Board)oA= &
71 Sa3t 24 819t 6¥oe 5 T2
(PoAs; Programmes of Activities) of that 7}o]=

22l (guidelines)¥ AXHprocedures)E &AL
9oll= SR ol U] AAtell sl At 7]sAt
&of thgt ‘supercritical coal methodology & %91
sttt Eek 2 CDM FA Y ([ER)= AAH
oAl =7 E(additionality tool)S 3ttt o
of webA H F=o] ZRAET} AR YRS 22T
SgA AP OlA EEtelglon] Qled] ZRAE
© FAREA A BAAG HXup)S ARG EA
et Qi)

Gt 3ol oJstd AF7k2] CDM/JI ZRAE ito]

(B 5 2E ™M 7zi (Kyoto trading) 28
(WEOIHAMO| Article 17Z 2| HIE 74210 &0 7kSSH Annex B 1& 818

a4y

AQA YE AT Aok CDM

LB} W7o, AAFel=, =

59 g}z, ojghez
Aol A|AEol, FRE, A g stel ofolse

5908 otIHE, olgelol, eherlol, efs|dielel, elFotuol

=7}ejor, Ay, 1@l

SAR2a, YEE, 2o SE R2Ey 2, Fehder
S2u7lol, LMo}, 2909, $efolnt
S 28 - 57, azokeo}
A8 UNFCCC

(E 6) CDM/JI Z2HIE mo|Z2|Q!

CDM ZZHE 4 4842 3908 3627 1106 367
CERs (#7HE) N/A 3141 2745 1327 761
JIZRAE 5 622 359 - 2 -
ERUs (#]¥HE) N/A 403 - 4 -

21 1) PDDs: Project Design Documents, UNFCCCol| Al &% Z2AE
2) +=9](Commented): UNFCCCOJIA] =9] 591 Z2AE
3) 5-5(EB/SC); CDM EBU JI SCol|l 55€ Z2AE
4) Wi (Issued): EBoA] e Z2AE
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(22 5] EUZ{=9| CERs/ERUs 2

Spain
Netherlands
Japan

ltaly

Austria
Belgium
New Zealand
Norway
Portugal
Luxembourg
Ireland
Denmark
Finland
Sweitzerland
Sweden
Slovenia
Canada
Germany
Total

80
Million tonnes CO.e

120 160

A& Point Carbon, “Carbon Market Monitor”, 4 July 2008

Zgolo] 2J5td UNFCCCO Al&d Z2AEL
3,9087H0f| )21 Qlc}, ESE CDM EBof 554 22
AE= 110670, 18]32 EBoA] WejH IS 367
el o]z glom B g Ag7hA] 91E 249
279 6,1009H2] 0] 211 Q)c},

5 CDMe] tist =85 &3fofle &5z 3
7Fe Ao g dAtEY EU ZF 7S %50t obgE
Ql CDM Atdefgt #Als BAANE A= 2Aas
stk ete COMERS skt F23 Ao
th, ol [ 4lellA Bizwel o] EU=7HEat 4
o] 2012974 Fufsfof st CDM/JI &%l
774,69REES] 0|5 Zlo]7] wjEolt}, A7PHRE A
#Qle] 159Wvbde| 2 7P Wil 1 & vdzs, 9
=, ojgg]o} o] Sla gt} tgo] #Aj 9] CER7H
Lo ZRAE gAI post 20120 T BN 17
I )= 7T} W O A HIQIE o T 8

e

72 gfizof] EUAZF | Bl AA5] e ol A
A= §7] wfzolTt,
#2082 ERUZHEE A F7kske Aol Al
AE 23 59 Yoz CER7HA R o
2 6E€~10€AOofI A A7} o] Fof At
2007 3t} 59k JISCUI Supervisory Committee:
JI =)o) Al Z2AE oF Bk 1 A
ol vsf F7Fskeict, 11749 ERUC o] 2+ 84742
Z2AE7}JISCO| AEE it 2007dol| JISCol A
SH TRAESS & Ao}, Aot Nl
oltt, o] = yglrl 2007 0] AlEH HA| Z2AE)
ZYZY 42%, 39%% AHASEIL Qlet, 2Aloprt A&t
RAEL T2 AA7IA golzel]] & 75 224
Eo} o] gt T} oj2jdt ZRAESL TpA
FEE QS ST HAE S5kt oAl W

=
240 B4 508 §F s F Ak ol

d

b
LE} o, o
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Aozt A&t 167]9 ZRHAEELS 2 diif
B Aesg ve 2|1 o] A& TR A Eott g
Foluolel FHETL AE3 ZRAELE FE iyt
N20ZZA EEo|c},

20079 o] JISC7} 341 A 0.2 HARE AR ol =
FAAAA | & ZEHE= Podilskiy Cement
Project’ 7} -3ttt A ZFAAREA ] 9= =
ZAELE Dolna Arda Hydropower Cascade ©]tt,
A 64 579 JIZRAEZF AEEgl=d 2008~
20129 71753k 3909HES] Eegolet, HAJoret £
gto|upzh Z4zF o716) A ES AAsiglon] Fof
Yozt Yuz] spHE AlEstolch F1e Z2AE=
AR} o A] o]l et Aolal YAl mig ] 7k~
AE, sH H71eS o83t vpol o)A YAk =R
/3 ulEol st Aot

20070l RtRE A27] viEHARA =l w2 =
7hd Sdol ot A|3 F3h, o AE Yot 37t

(33 6] ZIEH Al

eelol, elfohio} Egm Lmubslol Fupo}
52 grgegol Y& AE it wehd ol 27hEe)

JIAH 713 1 v EolEA H it

olefgh ARl a3lof = E-Laka 2008 &<l
+ jAjote} faetoluol Ao JIAKY 23k HA|
JIAFGE HIE ARk Z1E o] Fo] Uz Ao},

3. X1H AE{Voluntary Market)

A FAANS T g AP 2R ook
ot FeiE 21 Sl [ 6lollA H= Hie) o)
AP Y5 3714 FEE T Qlrt, A WA=
PER(Prospective Emission Reductions)©|tt, ©] 2
g5 wefjol] 2A7FA S-S 7HAE Alolekal 7]
S Z2AE ol HEZRE WAR} 224

E A T Sse 47 dasker] Aael

Zto| EtA Ty

it Project Emission (l}g%r”igtggid%? )
activities Development Reduction andgrggistry)
units g ‘m s
2o : s
intermediaries 5@5@5
v v v
Individuals, Individuals, Individuals,
buyers Companies Companies Companies
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Z}&: Point Carbon, “Carbon Market Analyst”, 24 October 2007
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o|F0jx]= ER(Emission Reductions)o|th, o] =3
S ot CDMel| 77he- FEE wal §lot A3k
SJafjA] AHo] Q1E A okt

Al ¥A= VER(Verified emission reductions)©]
th, ol Z5le] QlH7] Hof] 2A7EA FHF0] o]
Fojzlth= EHf M= ERY FARHAINE A32kof A

(B7) XX ALY #2

= 0] ke ol AzaEL ol 7]

Gold standard for Gold
voluntaryemission G?iiigz?iird 350,000 iﬁiwabel?ﬁec?gfy’ Same as UN standard
reductions (VGS) &y v database
Any except
VER+ TUV SUD 383,932 nuclear,large Same as UN Blue Registry
hydro
International Any except
| ff
Vs(;alﬁzg(\(; O:;t Carbon Investor N.A nuclear, HFC— Same as UN -
Services(ICIS) 23,large hydro
Community CARE, Nature Various:financial,
Climate Conservancy, political barriers, CCBA
Biodiversity Rainforest 45,695 LULUCK common practices, database
(CCBA) Alliance, others etc.
Carbon Financial | Chicago Climate 15,000,000 Methane, soil, Benc.hmark.beyond oCxX
Instrument Exchange (CCX) forestry,renewables | BAU:top performers
Voluntary carbon | IETA, Climate List of 15 cate= | Includes performance
standard(VCS) Group, World 1,860,000 gories: standards, barrier TBO
versionl—3 Economic Forum LULUCF others thd analysis
Draft Green—e Conter for Allows benchmark
standard for car— . - Not specified | test(top 10% efficient -
. Resource Solutions i
bon reductions technologies)

A& Point Carbon, “Carbon Market Analyst”, 24 October 2007.
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AP A o] wEth AP #E(Voluntary
Standards)< 2A7F75-5-F4(emission reduc—
tion registries)2t AAE 0] Sl ol viE 2R
of thaljA ofu] Aej7} o] FojFlth= AL Belst] F
EAHREE A A flsfAioltt,

AR A4 A o] A A% (compliance
market)®] o= BEE7| fleiA= A4t 7%
o] qlojoF &tk @A CDM EBo|A upgh Haje= of
2] 7hA] AP 2859 Qlsag ol gk Ak 7}
i Qe (& DolA Eie vhel 2ol VGS(Gold
standard for voluntary emission reductions),
VER+, VOS(Voluntary offset standardsi= CDM
EBollA] 7 A3} F-ARE 71 (additionality) &
TFx70] Qiet, wetA] o|F 37HA] L 7HE AR
© FEor Aeuisieint, e olefdt 3744 &
T2 AT SRlelo® glsto] A VER FolA

A4 Bt A=t A AL Qi o]2gt 7= R
= Hof 45k 252 “benchmark test’ o|th, L2
AE WAL= G ZRAETL 2] 7S AR
+ A HoFozN I53 4 Qe A ulol,
AR CCXslolA 7Hsdt 2A7IA 5 #320] o9
sfgsh=dl 7Hg W ZSlo] FA7IA] Y= Tk,
VCS(Voluntary Carbon Credit) Version 1-3& =
A &d A E 3] (IETA; International Emission
Trading Association), 7|15 (Climate Group), Al
AR - (World Economic Forum)o] THskaL 9l
| FF A S ZeAEof tigt 208 A
W dshe 2e HRE AL Qo 28y VoS 7t
ot dA] MiEHANRAL} F5

et R

(22 7] A Algel 72

CCX
mUS excluding CCX

= Australia

® Eyrope, Japan, Others

Mt CO.e

2007 YTD

2007 exp

A& Point Carbon, “Carbon Market Analyst”, 24 October 2007
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Waste
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Energy efficiency improvement
Other

LULUCF

Fugitive emissions

Renewable energy

Mt COge

A& Point Carbon, “Carbon Market Analyst”, 24 October 2007

(22 9] ZRHE SEfH COXHel S(003HLE )

LULUCF

Fugitive emissions
Waste

Industrial processes
Fugitive emissions

Renewable energy

0 2 4 6 8 10

Mt CO.e
Source: CCX
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L= VGS, VER+, VOS7F sl =9ek Ao g A
Eo, Um|E VOSE =98 208 AgEd, 1
U CCX CFI #2% UgtizE CCXAl Fddol &
w1 A&E Aol

AEA Aol iR (17 7] A B upe} 2o
19960l <F 2,0008HE 1997 o)l = 7 5007HEC.
2 At ol B3 1d Atolof A A1R;
B7}F 4ul R QAR S Sjuigict, 2P Aol A=
n]=ro] HlFo] A|tiaitt, AR ul=te APEE AR
607012 ZotaL glew 1L &f Aol 40%E A
SHaL Qlet, ul=roll A o]FoAl= APLAAIA] Hhe
CCXollA o]Fe2)aL gl ofefdt APa] A2
Z Ba o] ofejA A7} o]Fo] AL it
alAoll A Al AL 2R AR
o] FAo g &gHtt FA Oregon Standard,

US$/tonne

13-Sep-07
11-0ct-07
8-Nov—-07
6-Dec-07

~ o~
T 9
c <
> >
T 7
PN

Source: CCX

16—-Aug—07
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Massachusetts regulation, RGGI(Regional
Greenhouse Gas Initiative) 5 37§9] ARl 9l
ch, 9Fo] & AAFEE T297HE] o]21 Q)r}, g
A WA SAIAAE 2009F 5HE] AR T 9] v

o] ZMFAAARS i) CCX, ii) 3JAMAHcorporate
market) iii) 28]ZA) A% consumer retail mar—
ket) 0.2 i Et}t COX+= A4 cap-and-trade bl
SUARARNE 7 FolAed szl wEol
B35l= CFI(Carbon Financial Instruments)2f=
i EdS eyt ol2gt wiEHol tiEk CCXEA
A7k 885 =t CCX A 2SS CFlsz 2%
o] Wiz S8t A F CCX ARETY
30%7}F M A G 2 o] Foj A glom U 2| = uf
SUAN SFolch IS TEAE AT &
A7IA B E AAshet ofek ApE AE1tY

[23 10] O|= CCX EtaztA ol =&

10-Jun-08
7-Fed-08
6-Mar-08
3-Apr-08
1-May-08
29-May-08
26-Jun-08

O

I Total volume ose 08
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—

(o)}
q
1

=Max
14T =Min
* Average
1271
210 T
S
=87
S et
4 —+
2 -
0 + t t + {
Waste Energy efficiency LULUCF Other Renewable
improvement energy

A& Point Carbon, “Carbon Market Analyst”, 24 October 2007

(& 8) Ol= 2 Aol 7H2HE RaH S| 714

Qantas CO, Australia 7.55
Air Canada Zerofootprint 1SO 140642 11.51
Lufthansa My Climate Gold Standard CER/VER 19.77
SAS Carbon Neutral Co, VCS/CDM 13.32
Air France Action Carbone 15.00
British Airways Climate Care 10.74
Carbon Neutral Co.(UK/DE projects) 10.77

Origin Energy 10.05

Carbon Neutral Co.(VCS/CDM) VCS/CDM 11.82

Carbon Neutral Co,(CDM) CDM 15.43
My Climate Gold Standard CER/VER 23.42

A& Point Carbon, “Carbon Market Analyst”, 24 October 2007.
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afiel EtAA|ES

HiEHo] SA JE| & A2 7to] o]Fof 2| A Hrt, g
2 Rp ATfAPE SRRl A 9F HISet FEjZ A
7} o] FA AL §iet,

A ml=ol A Aefes AT ST EE T2
AE ez B A3 (Industrial Process)¥}
7718 (Waste)'o] 7H B2 Hl5-5 AFAskL glom,
71 the-0 2 BhARE)(Geosequestration), AlUA &S
4K Energy efficiency improvement)©] 313 Qict,

AF7HA CCXOAAM AdE &4 2 RS 2,030
Eof o]21L §l=t o] B2 AA nl=elA AE
PR 'haA Y] 15%5 AHA|SHL Qltt, ZRAE 3
g2 LULUCF, 254 wiEol 7Hd Be A
= AL lom #7715, AFdEd SOl LFHE A

SUADIS (2 5) £ =8

(22! 12] CDM AtHnbEofiA

Estimated potential

~

Public
comments

Submit for
registration

i

(23 10]ellA K= Hie} 2ol 20079 ghsf 5<t
CCXOIA 7elel arbAS B 28 ~ 48 Ato]ollA
Sl Qi o|¢ 22 BhavlA2 EUAZHE O H]
ot - W2 =Folt}, CCXe AP AARL
A g tigh H2lo] A grom tef
St offset 3]83taL §lo] W& 7HA 3ol A A E
I 9 Aolck, E3] 200740l AjRo] £5¢1E Coal
mine methane methodology®ll I3t &A1 CCX7t
A& v o2l TS 7HA glot

T2t wl=re] A QI B|AMA A (corporate mar—
ket)T} AB]RATIAI A (consumer retail market)of
A A 2R 7HE2 [ 10]A K= vpek 2
o] AtjEl= Z2AE JeH=E tofstA FA= o] 9l
ot 1ejal 22 22 22 AE ekl e ¥

Ef

=

re

ERC =N

(compliance)

Issuance

> Registration I—>

Pre—registration

CER
(voluntaty)

D) H71EWaste)> W Al (andfil) ¥ 594 WEHAgricultural Methane)o] tiF-E<1,
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7= 7ML 2$~158= theFst, 7HAxpt 7 2
& ZRAETH A I AN 7HA L 45~11$At0]
ol A A= giet,

ula €] 2 ofa] AgE il Gl AP 28w
7HAL HFA A EhE 2 7HAlA A
Atk My Climateol Al Algg 2L 772l
19.77€~23.42€ ) A A=At

I AP FAAGS LR 59 oS &
e Agolct, 7145 87 ojulA] A1E §3t 2}
HHA = QRF2 D] Eold Aol A AY
= CDMANe] gdsbedol uhet o% 7k gl
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. @A CDM Z 52 ARIAI—A AI=(PDD) — &
3] (Public Comments) — 5=A1o] A|&(Submit
for Registration) — 5= (Registration) — %}
(Issuance) 59 s AA CERo| HaE=d] o
Igo A 2FH & CERO| WaE]A] ¢k 4= it
Z ¥4 3] (Public Comments) — 5249 A&
(Submit for Registration) — 5-SAoll A&(Submit
for Registration) ZHoA AZsE Z2AELE APH
5= VER(pre registered VER) 2 a1 25 qt
Y(Issuance) TAONA St TRAE LA
CER(voluntary CER)& L3 ¥lch, webx] CDM AR

(& 9) COMAIY &igt

@
do
(a3
i

== jpoia M| 1,151
2e|Uat 19 (1.7%)

CER S22t TMIA 220,967,996
<a|utat 14,5699,555(6.6%)

Az oyl eel s, CDM U5

(B 10) 2H7tA HIE HEAMY S5

@
Ho
B3
)

PNESPAES
UzAe 52 1 5 o1 o
oy & A=Y 22,059,047
=2 HA
AzNe 52 e o
o & 25E 11,778,873
PNESPZES
ZEMD 215 A1 'z oz .
o 5 25 969,735
O|= 7{A
ZHEAL 01 =e =T %
Oo=NMNe S = =
oA E 2= 1,969,735

A oAl g, SIS S S5 AL,
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o] EBol| ol Al&d45, 12l CDMAYZIER] %
stejo] Bekgo| FFdrE AP A SaEe
A 28519] 2 S7FHA| Bl Aol

HEQIE 712 (Point Carbon)e] @) CDM T}o]zz}

olof| A AFAAE A A&(PDD) — 543 (Public

Comments) SEA o A% (Submit for
Registration)oll 4] &8 4= 9J= VERO] 9k 19&

of o] & Argolct,

ok APLA FH G AP FFE v AN
of FAl(offset)o] SEs= v #AA Aot 1]
=] A vl FEE 9712 viEHA A 2L
RGGI(Regional Greenhouse Gas Initiative)7} &9
St =W B gdflE Agoltt RGGIE 20094 14
19 &9 o olch, 18y RGGI &AL mi™A] 7+
2(Landfill gas)? =494 e (Agricultural
Methane) ZEHE & QB3IE 0 & A5kl 90
), @txzo] mie- AATE Ao] F&s AR
oJofA| A= & AolTt,

ERF ul=A R} 67]50t AFThe] 271 F= 2020
A7k A7k HlEFE 20054 71202 15% £
7|2 AAskI, olek gk Al 7]uk viE-H A A
(§he] 20089 8¢ o|H7HA] 44 df|Aolr}, EF 1]

O AR A oM 2ATEA TS 913 P ol
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AP 22 AE PRS- @A) UNFCCCOA ¢
BEA] = vz g 9 AZHCCS), AP A (defor—
estation)2t Q% ZRAES UE3 02 A 2AIZFA
Aol 7101 Adgolot, ol2fgt HolA APEA A
post 2012 EA] "HC’J Ald7re] & Argolct,
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DA oAwst ko2 Yoprteets g gharA
of tigt 842 o FjE ZojH af|Q] gAY
I} S AR Al TS g3k Aol o]
wtzha] 59 wiEdAHAI el et FFE HS FA
sk o5l Y7ol & Aojrt,

ENERGY 2008 7122
FOCUS

(HDIEH )

o], FAFRAY B LAY, 7kAAR, 2007
7Es,

S, AP eaAe] Hg Ul =9 olsjHAR}
o A& oy A A A, KEEI ISSUE
PAPER, Vol 2, No 10, 2008, 4. 21.

Qtgsh HRAIA viEHA N A A L AARY
oA A2, 20089 =2,

U A el e, SATEA AEA 55 ] AL,
http://reg.kemco.or. kr/

o 2|}t CDM 2159, hitp://reg kemco.or.kr/

Point Carbon, “Carbon Market Monitor’, 4 July
2008

Point Carbon, “Carbon Market Analyst’, 24
October 2007

Ecosystem Marketplace and New Carbon

)

Finance, “State of the Voluntary Carbon
Markets”, 2007
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HE7IAAE

(322 4] NYMEXS} ICE S7t M7t Hlm

WICE Bre
150 |0200-d
ENYMEX

75
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.

t Dec 2008 Line

WTI Dec 2008 Line

BEP UERIYE o crsefrss evseheson = st sssin e svmm = fimin e fincn e v w54 sk it s e e s e s § s a1y o sl ste = sf akein e s

(& 1) HHE WTI #F #=7149 EQUALITY HIAE Zut

Method df Value Probability
t—test 1708 0.411017 0.6811
Anova F-statistic (1, 1708) 0.168935 0.6811

Source of Variation df Sum of Sq. Mean Sq.
Between 1 82.96408 82.96408
Within 1708 838801.6 491.1016

Total 1709 838884.6 490.8628

Variable Mean Std. Dev. Std. Err. of Mean
HYE d& 75.65209 22.01668 0.752515
WTI d& 76.09262 22.30435 0.763239
All 75.8721 22.15542 0.535774
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(% 2) 2HESL WTI 87 ME7129] EQUALITY EIAE Zat

Method df Value Probability
t—test 1708 0.441342 0.659
Anova F-statistic {, 1708) 0.194783 0.659

Source of Variation df Sum of Sq. Mean Sq.
Between 1 88.89823 88.89823
Within 1708 779525.1 456.3964

Total 1709 779614 456.1814

Variable Mean Std. Dev. Std. Err. of Mean
HYE A& 76.63927 21.06365 0.720783
WTI A& 76.18326 21.65839 0.740268
All 76.411 21.3584 0.5165
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AZYo| A7 @8] WA LErtT,

ST AAE Fotol, HARTRE A AT 7HA o
Agtoluh Ae7HAa nx7 A 2 wh9lto] EAsh=
A8 UEHTH(GE 7) Z2), wheta, ZH24e] Mg
ApEste], A SR EE Al=sklTt

(& 8% 9= ICE HA7IA 20084 12Y Qe H
7HA3} o= FElE|E 200849 129 Q= 7HES
FORE VARQYFE A-gsto] T A9 7ho] At
AE F743t Aot}

uj
T,

_,_,
ol -

P

(& 3) 0|29 A2|5E MHIIA HE27129] EQUALITY EIAE ZIIRHS)

Method df Value Probability
t—test 1709 58.85866 0
Anova F-statistic (1, 1709) 3464.342 0

Source of Variation df Sum of Sq. Mean Sq.
Between 1 542555 542555
Within 1709 267648.7 156.6113

Total 1710 810203.7 473.8034

Variable Mean Std. Dev. Std. Err. of Mean
BN 8.263738 2.193641 0.075021
ICE 7}A & (49D 43.87825 17.55657

0.600071 All 26.0814 21.76702
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(% 4) 0j=9] 2|5

AHItA SE7HHQ EQUALITY HAE ZINTRHLE F2istz M)

Method df Value Probability
t—test 1709 0.330168 0.7413
Anova F-statistic @, 1709) 0.109011 0.7413

Source of Variation df Sum of Sq. Mean Sq.
Between 1 0.822937 0.822937
Within 1709 12901.48 7.54914

Total 1710 12902.3 7.545206

Variable Mean Std. Dev. Std. Err. of Mean
desle dE 8.263738 2.193641 0.075021
ICE 7}2 & (EZE 2] 8.3076 3.206714
0.109603 All 8.285682 2.746854

(% 5) 0|29 A2|5E HHTA

ME7HA2| EQUALITY HIAE Zut

Method df Value Probability
t—test 1040 46.962173 0
Anova F-statistic (1, 1040) 2205.498 0

Source of Variation df Sum of Sq. Mean Sq.
Between 1 7029.077 7029.077
Within 1040 3314.553 3.18707

Total 1041 10343.63 9.936244

Variable Mean Std. Dev. Std. Err. of Mean
Aesle AE 16.14554 3.173476 0.232068
ICE 7k A= 9.377243 1.299142 0.04443

All 10.5919 3.152181 0.097651
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5 28

ool A=A ¢
APEZE Aol 5 wASl Kk, 4
e A 2% A9 7F A2t
2 Uesit,

W, A7 AE7HES A GHRE Hota) At
Zpol7} Qlekar ®7) ofg]euf, A7k AE7tHA
Btk A L FUsithe M 714 Sl
ot oA HAZkA METHAe] A9 2t o] A3t
ARt A& T A 2F 7154 ol izt gubdol A&
olstal, 3 wa viEH A A o HA7EA AE7E

]

A A AAEAAR] Aol 71
gt g7te] 49
WA ke A0

1z 22 rlo 3o
o =2

ME7HAZH SBEA(CORRELATION)

1.0000 0.9971 0.8420 0.8476 0.9607 0.8588 0.9925 0.9990
0.9971 1.0000 0.8688 0.8724 0.9480 0.8736 0.9970 0.9971
0.8420 0.8688 1.0000 0.9968 0.7424 0.8560 0.8747 0.8495
0.8476 0.8724 0.9968 1.0000 0.7589 0.8558 0.8790 0.8554
0.9607 0.9480 0.7424 0.7589 1.0000 0.8177 0.9471 0.9619
0.8588 0.8736 0.8560 0.8558 0.8177 1.0000 0.8692 0.8606
0.9925 0.9970 0.8747 0.8790 0.9471 0.8692 1.0000 0.9949
0.9990 0.9971 0.849 0.8554 0.9619 0.8606 0.9949 1.0000

(2 7) M7/

F2 oUx|Ee 22 HAE Zut

-0.25531 1.734315 -13.1389 -12.9761
1.228661 2.601123 -8.72379 —8.50055
-0.81627 1.701759 —5.70988 —5.35648
-0.62578 3.022267 —7.52272 —6.56981

118668 2.336082 -8.30691 -8.12622
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| O|Z=t 2Hefol| CHato]

(Z 8) E= ICE M7t 20081 128 Q=2 7H4nt 0|7 d2lsiE 2008E 128 Q=R 7149 VARQR)ZY Zit

1101112 0.008978
-14.8672 -0.80791
-0.09972 -0.01237
(-1.33028) (-1.09974)
1754537 0.963567
—3.35515 -12.2806
-1.79728 0.05043
(-3.32108) -0.62107
0.588893 0.12798
-0.88921 -1.28795
0.992368 0.985024
1.454948 0.218302
5851.301 2959.844
—-329.339 21.57748
3.614472 -0.17922
3.701509 -0.09218

Aol 2 # 02 T nlRinke AKde] 7] qlgt,
oje} o], & Y EAEWE HAof tfgt 29
S/0] HiE AL S8 oAU Zute] viE
A R v e e B k== o e e o B
79l 3] gaas vho = sjiehe o] 53
2|3t o7k vkE of7] lnt, I8l Hedvpae] A
715 Sl tig 221Al oS FAlsoF it
< Wl Ao ofunt. 3ol BolEsithe AMdS
A vjefz 4 gle dolrt. 53], dA7ks Areigi
< ff3to] gAjokE Atishe At Al W Ao}
¢ viEdoll thiet 2laae A9 22wl A s d
o}, 1 ol djAE ARk Al A Al
g 7= WA o] mlEolth AR ARl efa
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Response of GM8 to One S.D. Innovations
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Response of GH8 to One S.D. Innovations
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020 osneappememem oo T
015
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0.05 _/\
0.00 -
1 2 3 4 5 6 7 8 9 10
— GM8  ----- GHs
(EDEs) volatility spillovers among petroleum
prices of WTI, gasoline and heating oil in
A8A, oUAI7HE Aol T CO, iiEHAIG F3 different locations, The North American
DU AR, AR ZA A A5E A2, 2008, Journal of Economics and Finance, 14(1),
ahel A, Eo] HA7EA dEATE 7R AT S 2008.
2 Ars oA gt A4t IFFAAE A Zhang, Y.J., Fan, Y., Tsai, H.T., Wei, Y.M,, Spillover
159 A 53, 2006. effect of US dollar exchange rate on oil
CICERO, Climate Change Policymaking in prices, Journal of Policy Modeling, Feb.
Germany and the USA, Guri Bang 2008.

Softing, University of Oslo, March 2002,
Hammoud=, S., LI, H., & Jeon, B, Causality and
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A} gity, o] & el AME, A7, dFnlEatgol tst

o] WRI(Bradley et. al., 2007)7} A|A|gt B2 H 7) 4FulE

HPA O] A AN H7b7|EQ 2ATFAERE, AL

7, AT E, A 2 A EA, R 1) &

52 HAG AFGA Q] o]UMEE(APP E3ho

et AHEA T oA e A ARl Tk Yol A} HAE 2ATEAES A AA =

=5 vy gk’ A7kl oF 0.9% FEr, AlXAMETFS °oF 4%
Aot} LAZIAL HAXO|E HA| A] 3hAolE A

2

(1)

2 18 r

(2 1] 4F 44t H1(1981-2005)

1,800

S mmAluminium
1,600 §
51,400 /” S  mmCrube steel
= Q
>
‘g 1,200 e _TE = Chemical
-§ 1,000 ég feedstocks
) = mm Cement
2 800 s¢
o kel
3 6001 ﬁ mm Paper and
g‘% 4001 GC; \p;\/apt:board
> mmWoo
200 1 :/ i g
0- = ——Energy

1981 2005 1981 2005 1981 2005 1981 2005

North Europe  South Asia China
America

A& : Baron et, al.(2007)

1) APP(Asia—Pacific Partnership on Clean Development and Climatel= &5, $=1, Q& 42 o=t u]=t 5 670=0] Hof 20064 1€ =319t ol
67§=to] A|A| GDP] 45%, 2417k wi&2] 50%, AA ol 21401 9] 48%, AA AerAiAre] oF 65%, AlA| H7dAYAre] 48%, AA L5nlE YAkl 37%, AlA
AHEAA] 61%5 ARt A= AVt $27b2 0. & ZiQlste] TrR=tolet, ARdA|oh 57k ThAlt 2|9 wizk-33 TE V4Rl APPE= RIW Al 7]&
7 g At 71 A 2 gk A a4 AIAE A% STt ARIAl FEloll FRE Bt A%, YRl ANE, @3 09 9 717] 5 570 olvARE A
A7 A 2], Aol A] B BARE A gl S 5 37 ollufA] Fg-Rel digt dlolE 4§ fAjul) S3S ohEch APEE]l oo ey
eolct,

2) H23 Hgalo] tigh Ak]d EA-& WRI(Bradley et. al., 2007), IEA(Baron et. al., 2007), CEPS(2008)9] AAI3] Ho] glom Azl o]E HuNE 3
Z3lo] B HIAE ZAske 2S el
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WHEH2004E, HEHAR)

Y205 AHE 7t
A4 12HMt/y) 22HMt/y Mt/y Mt/y
5 A4 33.2 (in 2006) 14.3 2,284 (in 2005) 1,130 (in 2005)
WY F(%) 75% 6% 32% (in 2005)
10471945 54% 25%* 26.4% (in 2005)
& MtCO; eq. MtCO, eq. MtCO; eq.
ZieF 360 1,930 2,165
& A7 W& v¥E (%) 0.9% 4.6% 5.2%

* The output of the 16 largest cement producers amounts to less than 25% of the global output.

Note: Indirect emissions from electricity in the aluminium sector and in the iron and steel sector are included.

A& : Baron et, al.(2007)
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2) AE7E

UR0E2 AAFFEF =2 Atgfoltt, wA|1 40
Z 127l=0] AlA EFulerdite] 82%E AA|StaL 9L
o} F=, gAlek EU-25, iy, ul=r 5ol 61%%
Akt oA 7Rl a49) BAEe] FAAE
sk, AlA 4FuEY 1/3& AAksts Alean,
Alcoa, Rusalg 2Eg8h= 107 AFEAE AlA &5
u]E9] 55%5 AARICE Alcan} Alcoat 242} 2574
= oldellA AM F4l = A7 dolet, AeHg A
YR EORHE o= 221UF AR A AlA
dFHEFR9 40%8=E SFe 1ALFHEA

Aolde 2T B2 71degol olFeiRen, 571 2

(23 2] ¥=0|F

GHGS FROM ALUMINUM MANUFACTURE

Sovres: Buumert et al. 2003,

Z}&  Bradley et. al.(2007)

ENERGY 20087122
FOCUS

AH2004 W= AIA AYAS] 41%5 F3)7F A AJHl
gith, o)t dFulEAIA Y 2 AYUHTEE a9
B AR T 0] A7 dAehs dlEAR
O] 27} rdE Aot & 4= Qlrt,

d2u|F9 F4 AYE3]+ IAl(International
Aluminium Institute)©]tt, 20074, IAIll= 2fAlo}
oF F=& xFeto] A BE A9& sk 2670
=o] 7HQI3It, 2006 L TAL 3 P=12 AlA| 1A+
] Y4k oF 80%E FHot o, 22T u]EAA
T ek Skt

dFuE AA7eS 7P RHACE A-d7ss
A E 719191 Pechiney’?} Alcan7} A4S A

iRt SRS dgingatitet I,

t210] 2ATIAHE

Aluminum
+ International Exposure
+ Concentration of Actors
+  Uniformity of
Government Role
GHG Measurement Issues
+ GHG Attribution Issues
A 4" grade muggests high appropriateness or
conduciveneas for international sectoral
coaperation. A "~ grade suggests o barrier to

3) Pechiney= Alcan®l] H]3} &7t i 7| fo]™, FEF AAFE Al 3-4915 AATC), B, FA/EAIE2 0.78914 0342 A7 F3tE dlom,
BTN, ASAA, 2A SolA M&A] 23 AFYS Bt #xIskal giek
4) Alcan 84K 49 -8 ARl Zet Algroupt $Hyste], $iARel S F=x18taL glct,
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1000 tonnes

Source: International Aluminium Institute, 2007

(33 3] 1x} YR0l5 H4H2003-2006)
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Note: The data exciude primary aluminium production in Azerbaijan, Iran and North Korea) and in Bosnia-Herzegovina, Poland
and Romania. The omitted production is approximately 2% of the world total.

A}& @ Baron et, al.(2007)
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Data: CRU; 1Al. MNotes: 1. Figures in ifafics denote CRU estimates. 2. Includes Mexico. 3. Includes Yugoslavia but exdudes Hungary. 4. Estimate
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apparent consumption. 5. Includes N.Korea and Vietnam. 6. Excludes Mexico but indudes Cuba.

A& : Baron et, al.(2007)
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(3 ¥=0|5 u

(2003)

(24912 100,000:%)

West Europe

Source: UN Comtnade.
Boxed fields: intra-regional trade. “0.07: indicates trade of less than 5 000 tounes between respective regicns. “="" wdicates no trade
‘between respective 1egions. Exua-regional exports = rotal exports less inwaregional expocts. Net exports = wade balance = total expoits
less toral imports (negative vahias indieate net imports). T Exports and extra-regional expotts shown mn the chat do not necessarnily add to
the total fignze chown because cf unspecified stems in the raw data.

Source: Watson et al, 2005
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ENERGY 20087122
FOCUS

(33 5] AIHEMAHO| 2ATLA HiE

CO; FROM IRON AND STEEL

+  Uniformity of
Products/Processes
Government Role
GHG Measurement Issues
+ GHG Atiribution Issues
A "+ grade pugpests high appropriateness or
conductvensss for international sectoral
cooperation, A *-* barrier
means evidence is ambiguous or not relevent.
Sowres; Baumest et al. 2005,
215 : Bradley et. al.(2007)
(& 4 2718 AHIE HAH2005)
Production Share Cumulative
[Mt/yr] [%] [%:]

China 1064 46.6 46.6

India 130 5.7 52.3

United States 99 4.3 56.6

Japan 74 2.9 59.5

Korea 50 2.2 61.7

Spain 48 2.1 63.8

Russia 45 2.0 65.8

Thailand 40 1.8 67.5

Brazil 39 1.7 69.2

Italy 38 1.7 70.9

Turkey 38 1.7 72.6

Indonesia 37 1.6 74.2

Mexico 36 1.6 75.7

Germany 32 1.4 771

Iran 32 1.4 78.6

Egypt 4 1.2 79.7

Vietnam 27 1.2 80.9

Saudi Arabia 24 1.1 82.0

France 20 0.9 82.8

Other 392 17.2 100.0

World 2284 100.0

Source: USGS, 2006, Japan Cement Association

A} : Baron et, al.(2007)
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Energy intensity of cilnker(GJ/t

(33 6] AHE YA Yu7[20l| TE oilUX|

Vertical shaft
kilns

Source: FLSmidth, 2006

A& Baron et, al.(2007)

(% 5) =7t X|HE 7iot 7L HIS(2002)

Wet
kilns

Long dry
process

(four stage
pre—geater)

Note: The arrow represents the range of energy consumption.

Dry kiln
(six stage
pre—heater)

. )3t 65 2 33 0
£
7iuct gl 6 23 0
Ao AR 58 23 13 6
AR 100 0 0 0
TFR&GFAUE 24 3 7 0
otalo} 5= 5 0 2 93
F.5 okxof 80 9 10 1
o=t 93 0 7 0
olE 50 9 25 16
FSU 12 3 78 7
(e}
s 7e E94 54 7 39 0
et ofdg)zt | d&EtE obmjelzt 67 9 23 1
ofZ |7} 66 9 24 0
5 & of=el7
FELoREE o 82 3 16 0

A& : Baron et, al.(2007)
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ENERGY 20087122
FOCUS

[&FSIErA HHEZH(1990-2005)

——China

o
o)
S

kg CO,/kg of cement

—=—|ndia
—+—USA
——Canada
——Mexico
—e—Germany
——Japan
——ltaly

-~ Spain
—+—Brazil
—=—Korea
- \\eighted

0.50+ : : - :
1990 1992 1994 1996 1998

Source: IEA, 2007b.

Average

2000 2002 2004

Note: Numbers show CO; emissions per kilogramme of cement, including thermal energy, upstream electricity emissions and
process emissions. Note that a lower clinker-to-cement ratio - i.e. more use of additives - implies lower CO: emissions per
tonne of cement. The above data does not reflect the energy affmency performance of clinker, but rather the CO;
performance of the whole energy chain leading to cement manufacturis

A} : Baron et, al.(2007)
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123% j_;:qa]. ie:]"] o]g].Oi '6‘:—5,‘ x—h:l L.
200720109 AHIESZ] gt AadaA=E &
8] Azl Aoletar Yk

oy HeRoelal uRIPFA] AR FATE
ol AdjH o R L dFuE 2 AR TE 02
Al AHEARG o] Slo] AL 1] EA7E EA]
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=& Yot W2 74| 56] wulj7hAa) v|wste] g
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7]—/\

U__]_
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o o= A SoldE 2977 A 2k 5 9l
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E

% 9lth. 2ANM] AMEAZT AN BAsHE
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HlEAGlo] A7k Y] 2 s Aglo| Tt
Aol Qo] ulhg- Fag ofuls 2t}

it

o

2) g8 o
AIE AZQE FAE A3 sl F3t 7o)
AR0) A7 B O Tz 9 Slelat
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Source: UN Comtrade.!’

the total figure shown because of vaspecified items i the raw data.

Source: Watson et al, 2005
A} : Baron et al.(2007)

% *J%OIW EIF-

A7hEe] Higof webd 1 LE}.

[182) «oren enery economics InsTiTuTe

(E 6) A[HIE WH(2003)
(91: Mb)
i1
Importing 2 % .g g g 3

s Z @ W S @ 2

£15:3 i858 8¢ 43
Exporting
Africa [F5]o0 00 00 00 04 S 00 - 00 - 00 00
AusINZ 00 [00] - - 00 00 - 0.0 0.0 0.0 0.0 08 0.0
o 0.0 00| - )00 00 00 00 - 00 - 00 00 00 57
China 03 00 - [12]00 00 00 0.0 0.0 11 01 00 03 19
A 14 00 - [28]27 oo - ~ 00 00 00 02
e — 37 00 0.0 0.0 18]19.3]04 0.0 0.0 0.0 00 16 00 33
Fsu 00 - 0106 13|16] - - - - 00 00 00
india 03 0.4 00 00 06 00| - |- - 00 33 25 00
Tty 10 08 - 43 00 00 00fo.0]os 01 - 23 00
oren 04 00 - 00 00 00 - 08] Joo 00 01 17
e 00 - 00 - - 03 - - - —lz0joo - sa3
Middle East 04 - - 02 04 02 00 - - j27|02 -
S&E Asia 10 02 - 02 00 04 - 00 00 0.0 0.5 01|97]33
usa 0.0 00 0.8 0.0 00 00 00 - 00 0.0 0.4 00 00 -

Boxed fields: intra regional trade. “0.0™: indicates trade of less than 50 000 toanes between respective regions. “="- indicates no trade
between respective regions. Extra-regional exports = total exports less intraregional exports. Net exports = trade balance = total exports
less total imports (negative values indicate net imports). T: Exports and extra-regional exports shown in the chart do not necessarily add to

*HS-2523 (Portland cement, aluminous cement and slag cement)

3

A E Bop= A F o] 753 o7 Brhe
et ATHEAR] d7ko) FAA o= Etet
I, = 47198 F7t FAIARE AHEAR]S we
Holl A o8] “FA] AR o}, of2fgt FAAMY A
AAL A 23} B Feo| gl ou] S 5]4A]
1o}, Al Akl At 4258 AR5k S5 Al
IEART2E oS S o AJHEAR O] GlojA]
AP YL 18] 47 L Ao Ao\t
5 22t HlerE 9 943 S7iske s

Tehtso] o AMIES] 84S e e uf uf

F

L ["E [ ox,

ool

T
o=

lo

e
I3

FHSERE A ARlAl 22 g Al
< ofth AMIEARIAR: wiEddd B COAY



T 5 AYHQ IS Azgit @4 vl
AHE 127 oJAlsteka: oF 1, Y22 AHE 189
oJARSErA OF 0,738 WiEdhe olth. W2 17t
of Qlof o]alstetAeke] FHavt 7hssb, Ao U
22 3%E A5 Ao Sl Ao FAHEH
AHEA]A 7} 2oy WBCSD CSI(the World

Business Council for Sustainable Development s
Cement Sustainability Initiative)s ¥t} CSI
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Tk, B o|UME| EAMI Y] H3E Fi= o] Y EE
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gt 53784 g AP AYS of tel] HESRAL ik,
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CO, FROM IRON AND STEEL

Iron and Steel
+ International Exposure
+ Concentration of Actors

+ Uniformity of
Tron and Products/Processes
Nl 15% Government Role
GHG Meagurement Issuez
Mo{ il -
s h:;"” + GHG Atiribution Issues
A "+" grade sugpests high appropristeness or
conductveneas for intermational sectoral
cooperation, A "-* grade suggests a barrier to
international sectorl cooperation. No grade
means evidence is ambiguous or not relevent.
Sovres: Banmest et al. 2005,

A& : Baron et. al.(2007)

[32 9] 7124 Crude steel £ O|ASIEIA HISZF

Scrap - electric arc

furnace Limited by scrap availability

Direct reduced iron (coal)
- electric arc furnace

Direct reduced iron (gas)

- electric arc furnace Limited by low cost DRI availability

Advanced blast furnace -
basic oxygen furnace

Present average blast
furnace - basic oxygen
furnace

0 500 1,000 1,500 2,000 2,500 3,000
kilograms of CO, emissions per tonne of crude steel

Source: IEA, 2007b

Note: The high and low-end ranges indicate CO; free and coal-based electricity and account for country average differences
based on IEA statistics. The range is even wider for plant-based data. The product is crude steel, which excludes rolling and
finishing.

A& : Baron e, al.(2007)
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(B 7) BY ‘42006)

Production  Share Cumulative BOF steel Electric Open hearth

share

Mt % % % % %
China 422.7 34% 34% 87 13 -
Japan 116.2 9% 43% 74 26 -
United States 98.6 8% 51% 43.1 56.9 =
Russia 70.8 6% 57% 61.6 18.4 20
South Korea 48.5 4% 61% 54.3 45.7 -
Germany 47.2 4% 65% 68.9 31.1 -
India 44 4% 68% 47.3 50.5 2.3
Ukraine 40.9 3% 72% 56.4 9.8 33.8
Italy 31.6 3% 74% 37.4 62.6 -
Brazil 30.9 2% 77% 73.9 24.4 -
Turkey 23.3 2% 78% 29.2 70.8 -
Taiwan 20.2 2% 80% 53 47 -
France 19.9 2% 82% 61.7 38.3 -
Spain 18.4 1% 83% 19.6 80.4 -
Mexico 16.3 1% 85% 25.7 74.3 -
Canada 15.4 1% 86% 58.6 41.4 -
United Kingdom 13.9 1% 87% 80.8 19.2 -
Belgium 11.6 1% 88% 70.3 29.7 -
Poland 10 1% 89% 57.6 42.4 -
Iran 9.8 1% 89% 22.5 a0 -
South Africa 9.7 1% 90% 53.2 46.8 -
Other 121.9 10% 100%
World 1241.7 100% 100% 65.5 32 2.4

Source: IISI, 2007, World Steel in Figures
Note: BOF: basic oxygen furnace, EAF: electric arc furnace; OHF: open hearth furnace.

A& : Baron e, al.(2007)

(33 10] /g EgAH| ! GDP(2005)

Per Capita Steel Consumption and Gross Domestic Product
in Selected Economies, 2005

12007~ == === e pe—=—=== == i e I 1

H i | H i i 1 i i

il 1 ] 1 ] I ] ] I
R o L S S S
g ; i | ! i E ; | E
§ 8007-"""" smeeeee- Armmeees G frommee po=-se- romenes T E R i
° : H ' H i | Japan | : :
g L [ . L o e i i ]
c 600 3 ‘} H H v il Canada | 1
1 1 1 1 1 I

(o] i i [ i i ] ]
- B o L il R T R M . '
g 400 " Trkey ! j : Tiusa
2 China , ! : ; :
8 200 ----------- . A :L ------- 1 1 1] --J: ------- J:
India | 1 | ] i ' i

1 1 1 1 1 1 "

0
0.00  5,000.00  10,000.00 15,000.00 20,000.00 25,000.00 30,000.00 35,000.00 40,000.00 45,000.00

_ GDP per capita, OSD(PPP)
Source: lISI, IMF, OECD Secretariat
Source: OCED, 2007a

A} : Baron et, al.(2007)

(18] «oren enery economics InsTiTuTe



o

Trinidad®} Tobagos X8t 14740l A754
Z¥231 9le}. Nippon Steel, POSCO, 3 A7)
E2 st FA R Q&L 9loy &
H, Y2 v o2 Aol Hlate] Aaka|go] o}
ABIEARE T2 2|oof §218 7HsAdo] wut o
2ha] A7HAR ] QA EATE RN R IR Q15
AAA|(frA2), ohdw AJAkulg-o] xfo|= <Qlet A
AR S Thobshs Ae 44| ok dott,

20004 01% =2 H7FAAFe] A EH S W
it 20039 Fo2 Al TR0 W2 AE 49
stglom | AlA A7FEo] oF 11%E ALt 2005
Y oj=ah vk o H8) e S o w2
A8 5 AAIF O R SE517| AR,

=2

Al

4) e o2

ENERGY 20087122
FOCUS

o= ZESH P AR AAe] RoRT R
29} -2 AR o] Bagh Akzel Agjojah= ¢

A WS SAA R HofsiAle fon, o
A ©A 7 7] Aakbgo] 5 ol Eth EEHAE
SHE/QENERE B EUAEYE /A
Z(BOF)E AHEE S8ASAL A7|ot283=
(EAR)] 23P& A= Y32 mini—mills)©]
o}, 28y AFAECEE FI(ingots), BHAIE,
hot-rolled and cold—finished AJAHE, EH  2lo]o]
9 oheet A2 9 A4A8= 9 v|7k5E castings and

(% 8) X|ZE HZuH(2005)
Exporting region European | Other cIs North South |Africa &| China | Japan | Other | Oceania | Total
Union (25)| Europe America | America | Middle Asia imports
East
Destination:
European Union (25) 9.2 0.5 14 2.2 L5 04 1.7 0
Other Europe 10.6 0.1 0.1 0.1 0.2 0.1 0
CIS 14 0.2 0 0.2 0.1 03 0
North America 19 35 0.7
South America 1 0.1 0.1
Africa 3.1 1.6
Middle East 4 48
China 18 0.6
Japan 0. 0

Other Asia

Oceania

Nexports 1
ports-imports)

*: Total exports minus infra-regional trade. Intra-regional trade is highlighted.

Source: IISI, 2007, World Steel in Figures
A& : Baron et, al.(2007)
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Brazil 28.9% 28.9% 28.9%
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Czech Republic | 32.0% 31.6% 32.3%
Denmark 43.0% 42.4% 43.5%
Finland 39.0% 38.2% 39.7%
France 39.1% 39.1% 39.1%
Germany 38.1% 37.9% 38.2%
Greece 35.6% 35.6% 35.6%
Hungary 30.8% 30.6% A%
lceland
India 27.3% 27.3% 27.3%
Ireland 38.8% 18.8% 38.8%
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Iceland 30.0% 30.0% 30.0%
India 25.7% 25.7% 25.7%
Ireland 35.6% 35.6% 35.6%
Italy 40.7% 40.6% 40.7%
Japan 41.9% 41.9% 41.9%
Korea 36.8% l6.7% 36.9%
Luxembourg
Mexico . 34.4%  244% 34.4%
Hetherlands 43.0% 42.0% 44.0%
Horway
Hew Zealand 29.9% 29.9% 29.9%
Poland 36.5% 26.2% 26.8%
Portugal 38.1% 1B.1% 38.2%
Russia 33.2% 22.4% 24.0%
Slovak Republic 2.8% 2.5% 232%
South Africa
Spain 34.6% 14.6% 34.6%
Sweden 37.0%
Switzerland 30.2% 28.7% M7
Turkey 35.3% 35.3% 35.3%
United Kingdom 29.2% 29.2% 29.2%
United States 35.3% 35.3% 35.4%
OECD 37.2% 37.1% 37.2%
Hon-0ECD 36.1% 36.0% 36.1%
World 36.5% 16.5% 36.6%
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5=0.175 s=0.15 5=0.2
Australia 33.2% 33.2% 33.2%
Austria 42.9% 42.4% 43.3%
Belgium 45.1% 45.0% 45.3%
Brazil 36.0% 36.0% 36.0%
Canada 2B.4% 38.3% 3B.4%
China 22.5% 32.5% 32.5%
Czech Republic 32.0% 31.6% 32.4%
Denmark 43.2% 42.5% 44.0%
Finland 42.0% 41.2% 42.9%
France |9 395 02
Germany 2B.6% 28.4% 3B.9%
Greece 36.8% 36.8% 36.8%
Hungary 35.1% 34.7% 35.6%
lceland 30.0% 30.0% 30.0%
India 2B.1% 28.1% 28.1%
Ireland 41.7% MNT% 41.7%
Italy 44.7% 44.7% 44.8%
Japan 43.0% 43.0% 43.0%
Korea 38.9% 38.8% 39.0%
Luxembourg 54.9% 54.9% 54.9%
Mexico 38.0% 38.0% 38.0%
Hetherlands 44.0% 43.6% 44.5%
HNorway 34.2% 32.4% 36.0%
New Zealand 43.1% 42.1% 43.1%
Poland 36.2% 35.9% 36.5%
Portugal 42.6% 42.5% 42.6%
Russia 32.5% 31.6% 33.3%
Slovak Republic 31.2% 30.6% | 21.8%
South Africa 37.2% 37.2% 37.2%
Spain 39.5% 39.5% 39.5%
Sweden 37.8% 36.5% 39.1%
Switzerland BaK NK W%
Turkey 41.7% 42.7% 43.7%
United Kingdom 43.5% 43.5% 43.5%
United States 37.4% 37.4% 37.5%
OECD 38.7% 38.6% 38.7%
Non-OECD 33.1% 331.0% 33.3%
World 35.9% 35.8% 36.0%
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IEA (2008), Energy Efficiency Indicators for
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Graus, WHJ et al (2007), Energy Policy, Volume
35, Issue 7, Pages 3936—3951.

IEA (2007a),
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IEA (2007b), Tracking Industrial Energy
Efficiency and CO, Emissions, IEA/OECD,
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2) REN21(2008), p.25
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(33 1] 20072 MiA 10 SHLT =7t

TOP 10TOTAL INSTALLED CAPACITY ~ TOP 10 NEW CAPACITY

Rest of world
Rest of world
Portugal ‘
UK
France \

Canada
Germany Portugall'IK ‘ us
taly \
France \
==
Denmark .

| —
Germany
PR China '
us ) !
1 India Spain
India 3 \

Spain PRChina

MW % MW %
Germary 22247 237 us 5,244 264
us 16818 s Spain as22 7
Spain 15,145 6.1 PRChina 3,304 166
india 7845 84 india 1575 78
PR China 5906 63 Germany 1,667 84
Dermak 3125 33 France 38 45
Ity 2726 29 naly €03 30
France 2454 26 Portugal 43 22
Uk 238 25 113 a7 21
Portugd 2150 23 Canads 6 19
Rest of world 13060 139 Rest of wortd 1815 3.1
Total top 10 80,805 8.1 Total top 10 18,050 209
Total 93,864 1000 Total 19,865 1000

A& GWEC(2008) p.8
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=9 1,810 18,420 2,230 20,620 1,667 99,947
B 2,430 9,150 2,450 11,600 5,244 11,600
Aol 1,760 10,030 1,590 11,620 3,522 15,145
ol 1,430 4,430 1,840 6,270 1575 7,845
= 500 1,260 1,350 2,600 3,304 5,906
EEE] 20 3,120 10 3,140 3,125
B 450 1720 420 2,120 603 2,726
RSN 370 760 810 1,570 883 9,454
3 450 1330 630 1,960 427 2,389
y2EZ 500 1,020 690 1,720 434 2,150

A& Ren21(2008), GWEC(2008)014 3H2H4
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%]¢l} (Global Wind 2007 Report p. 50)
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=9 X BT | GHREHKW) | =9 N[ 7|4 ATZ (kW)

1 e 668 508,890 9 1T 161 144,600

2 S 343 325,750 10 Hifi 163 127,750

3 £ 303 252,710 1 ik 68 108,000

4 bt 334 232,260 12 T 90 88,750

5 R 377 211,140 13 AT 57 33,250

6 B 329 206,610 14 i 18 24,400

7 BT 186 165,750 15 it 18 8,700

8 FHE 195 159,450 16 &k 1 800

A=A 3,311 2,598,810
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1. 4833714 (Power purchasing agreement value)
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of thef oS sk ol2fd I 19 Y7L
ZHE AAsto] 714 9l v)7hA 200 dief e 4
& o€ W7HA| A&HL, o] HiFoR 2F Y
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2. SR
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- 44 Fe)9) Al 9 714 4
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5 71& A%
— AFAERGA AFEILA] 1 10%
- FYAY B4 12%
- SHER -3, AR 4 Ay A 13%
= A7 FAAIE: 15%
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ENERGY 20087122
FOCUS

1571) Atdo] SQl=iek 1-42F S Sojat  He FE SSEARIY 8 548 tha A
A 3AUZ AT} 200399] 12} AR Al G}

Bl 72} 100MW, 200499] 23} AFJE 7344

s - SHUEZEY 127 T S A S0
s, Z2-gAel & 650MW, 200599] 32 A}

5 A AR YR 3l HA7HE NG YRS F A
A, wsA, AsAdel F 600MW, 200612 43¢ A AL GA & A7, o] 20059 33+
AL WEaret sHEAd el & 1,000MW EeA] W Es|HAY o2 E A5l AA A
AArgde] S2l= Sl AH7L7|2o A AR 8k HIFo] 40%E W01 R

SR o ARIe o] AESlen 2009- o7} 20060l 30%E, 12jar 20074 53 &
20109 & 232 dlFolt}. = T4l oaf 41 P ES|UAIY QR E 25%2 HlFo] HolA|

(B 6) 1-4xt SHUT SoiEAly YEZa”

2003 o 1 a4 | 100 2,191 3}ol|(Hua Rui; Sinovel) 0.4365
) | AW Huilad) | FEA | 100 1,990 9 A(Yue Dian) 0.5013
o= 11 AZ 150 2,273 49 (Longyuan) 0.5190

2004 | Huitengxile | W3 | 100 2,588 £ (Bei Guo Dian) 0.3820
©zp s 284 | 200 2,309 49 (Longyuan) 0.5090
s 294 | 200 2,524 3F5(Huaneng) 0.5090

= 24| 200 2,126 Z3HGuo Hua) 0.4877

2005 o a4 | 200 N/A %% (Zhong Dian Tou) 0.4877
(32h QA 44| 100 2,358 ZHE(Zhong Dian Tou) 0.4616
=5 AEA 100 1,686 314 (Hua Dian Int 1) 0.6000

& Y= | 200 2,318 49 (Longyuan) 0.4656

2006 w4t sHEA | 200 2,193 Z2%(Zhong Jie Neng) 0.5006
(C%)) e s | 300 2,876 E1t3KBeiFang Lian He) 0.4200
A e | 300 2,989 %33HZhong Guang He) 0.4200

714 0.4786

A Li & Ma(2007)

17 8159l Ahzel oshd 57) FUA S8 ARG Wie] S0l (300MW), Hlo|HE0|(300MW), SHed SHol=TH(150MW), H4d St
(200MW)kA| o]}, A2 (Goldwind), Bl(Sinovel), FHAH717F e dug SH3H4.00 He3E7H2 0.4680912/kWh — 0.551091%H/kWhel
A 2HE A

18) Li & Ma(2007), pp46-48
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A& Li & Ma007

21) J. Lewis(2007b)
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Heh, o] flof o420 Fay FHER A2 AA7E )
©O1} 20100 o] =H TR A ol = sto] 4, 57K
O] AA|To] AopdE F o2 oAFETy”,
FYAAERe 29 (Longyuan Power Group),

ENERGY 20087122
FOCUS

3Fs(Huaneng), =3HGuohua)s & = LA}
FLskal glon o] oo B35 o WAL 59 5t
Ul Ring40 59 7190l S Atjoll &dsiA
Zolatal Ak, 49(Longyuan)2 F=F 5o T 1%
9] shtel =7 A National Power Group)9]
AR 20069 T @A T SELH ARG 407
o|2& 1GWS] FHLAUAE SYotal 3on A
S 5RPAAR] 3ks(Huaneng), g (Datang), =+
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Other
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Huanneng |

Long Yuan |

A}=: Li & Ma(2007) pp. 46-48

22) Li & Ma(2007)
23) Li & Ma(2007)
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o SeddAdn] Ax27]19Q A7a3(Goldwind)=
20059 49 AHA ket 12MWH A E RIS A
2 3 AFstelon 20079 A9 1R gufs] Al
A5t ZRe| SR q AIEARYQ] 863D
Mo dztoz HYFFAU(Shenyang Industry
University)2] Oﬂﬁxll’h}‘{: 20054 74 IMW+
ﬁgﬂHH]g 7HH1-0ﬂ /\4]_'116-]_0:1 OU:] 2006‘-‘10113 1.5MW
o Eulo] #ujEz] AR} R
Electrical Machinery)®t 3}9 3 A (Sinovel
Wintech) GA| FARE A= EA6E50n S5
& 1007] o] BRle wufsto] 7T5MWE] At 2]
= BT, 20089 =W & QA 8GW,
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A7z o
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1,250k WS Dewind
o7 ’ _
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800kW s %
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' 7] (R Ak )
2,000k WASAF MR 9 EFloj= A4k
o] Ex}7 ’
Vestas | SSSURAIY 1 o009 oookw: el | bl aalel ) SOOMW
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orde a3 1,500k W T
3244 1,500kW AdHzg 9 Ego|= A4t
REpower B 2,000kW A% (2008 HHH)
GE 42 1,500kW 7]oekA T
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z2E7Z 32.0 45.0 9.3 2,150 0 FIT
24 35%,
=Y 1.5 12.5 7.0 22,247 55 SA:45%(100m FIT
oJ4} 3-8-A))
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ol H Vestast FHuaiiols £ (

T FH 5 B 1SRN 34
At 54 EYUU P 2o EYUH Pk 354
gl 23 )

2 BRE FUAY) ZAST o)) HYT TR - RPS S F2 wEkfel AR ¢ T St
o FAYHLNIE ARG BTSHT S eho) oY A L WA oln] S
FEAA) o] ol ol IRARE @ FAD ARl Hofskn ek ol
AR YT A4S BEskn 84 ABS ted cOMAIE B SoltiEse
FEUARE AAHOR ob) AQlabh ol A B ohjeh g T FAHAle] 283
oA e AgFERA IOl e AT =715 Afolo} 3 Aot} HRE AREE
FAS A4S ook 90 ARt IR B B FEGK P L FREA8 A0 A
HoR AEH SAFELA Ao AL Fe A b wARE) Ui RPS AES 483
Ao vfiioll BERALN 5 2A H 9 S, 22 Sel Aol
ol #obg Adslel AL AFHAWAT F A AWEAIel Fold T oY AR B
3] aejafor 2 Aol & ABS ) FUA S0 28 Bart
SEZIUMC K4 52 BN smwEe Stk

028 )
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1. M2l

SHARE o83t old A9 1z ol SR
O] ARG 25 E WA oV 56] A4t2dst EAE
o| A A G &l EA7} obd A HAF BE QRO HAR
HFE I Qlct, theFet BAIE 7k Sadh A2 of
Ao} A 2dst ZAlole, o] F 7HA] #AIE FA
of A 4= Q= S Aoke A AR HA] ¢
th, 28] o] F 7kA] BAIE FAlol 3t WA= s A
o= e o, o2 vlo] QujAvo) o] g Zik
o] ZFEstA FAstaL girt.

S5 AIA ZollAls vto] QuiAE o] 85t Thef
S AlE ol At Aa-g A¥sta glet. 3] vt
O|emAE oYR|Z o] gkt AXAES A Hgt
RS 8L Qltt, o Ax=E 712t Hie| QujAE
o] 83 AR (fuel)?] AR} o]gof Filo] e =7}
E2 vl U, Bebd, dE ot

AqH B4R Qlef vl=al Hepd § v|nd 5

0|=29| HIO|HA JHL=2 o} 2K

0|29 HIO|QUIA JE e}

deE-

oN
o

g SEsEZAT ool

A8 EAZFE2 Htll A& ollghE Ak} o]8of &
Aol B, AHHOR 5Y& EAVL A2 EUYM=
io]eud Yk} ol gof #afo] Bt 53] v=
Hho] Q.ofek At QlojA Hebde 27t g=d
A0 o/t dushd w= ARef A524l ofgt
& AR ofehe Aol dadt JER/, 53] &
a4 Aol AlAIClA Al wrol Ae=]7] whole,

o A7) F8 FA2 Hpo] LofuiA|of Frifo] T2
nj=o] Hho|eufj A o AEjef v=A R} Aglska
e vtoleufjzof High AR 8 e A%
)= AR AR 55 Alfete] p-2fuet vto] 2ujs
M AR ol AAEE AASFaLAL S,

2. 0= SHE HIO|20A OIS4AEl

7, 54 vhol o) 2 WAy
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1) biomass 2t agricultural wastes, agricultural biomass & Z-& 2Ju|2 AREEIL 9= d], &3 ¥ (plant-based resources)S oJu]gh, A4l ute}
oF7ko] oju] Zjo|2 F7) = 3 oA, biomasseiL 3 A SAIE £#]7], landfill gas 5-& AlLJe7]E T
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UL Hpol QA Y= theFsith A AR & ARSI oAl 7] 9] B O AR AR (for—
Z(mill), =94 A (agri. residues), EA| lﬂEXH est residues), @ AAA A (mill residues), @ &

(urban wood wastes), AUA] ZH&E, AFARA () & ¢ DA (agricultural residues), @ TA] HZA|
A, TE i 50] FHE o] 2t} vlo|uj A9 A (urban wood wastes), ® U4 2= (dedicated
A9l g 443 FZ&(collection and removal), &  energy crops) ©|t}.

SO Gol T Y7 2 259 B, Ut

Yok S0l sl ek AR WA o) 7} 1) A ZixH(forest residues)

S8 A AR 7lezdel wet tEd, 539

TUE Hpol 220 AL IR o]&sto ﬂéxﬂ% dubA o g AlE e @ HE4A(logging
& AAksk= 7199 o171 (delivered price) 50l residues), @ XLZ: (rough)?} AH7Hs AFZGER),

ule} o] & 7}s3t AR A9l eke FoF ) ®) oJ&2o] HE(excess saplings), @ A& o UL
1990t v]=H] Oak Ridge National Laboratory — (small pole tree)= ?—"45101 itk 2y o] At
o AL o] L 753l Hlo] QU A TS FrholZ =4 /\-] L olo] = 71| ALk 24515 tt Polewood 2
TR, of7]oAl s Hlo| emiAE SRR RS S AYAHoR LT7mx] J;j.n-xﬂ o AV 9
ohE, ThAl Algteto] 92 Al o8- 7het ?SH S Q7] wiZof] o] & oy A] A4kl o] 8-E]

(# 1) U=7H +FE HIO| QWAL FHR|

AR 93,747,000 22.3 34,771,000 12.7 44,871,800 8.8
AR | 42,459,000 40.0 NA NA 90,418,000 17.7
EA 3,214,403 3.0 135,331,029 49.6 150,651,402 295
oA 2 0 0 66,127,422 24.2 188,067,187 36.8
EA|H =R 36,346,616 347 36,846,616 135 36,856,616 7.2
Bz 106,267,019 100.0 273,076,067 100.0 510,865,005 100.0

A}&: Marie E. Walsh, Robert L. Perlack, Anthony Turhollow, Daniel de la Torre Ugarte, Denny A. Becker, Robin L. Graham, Stephen E. Slinsky,
and Daryll E. Ray, Biomass Feedstock Availability in the United States: 1999 State Level Analysis, April 30, 1999, Updated January, 2000,
Oak Ridge National Laboratory,

2) Marie E. Walsh, Robert L, Perlack, Anthony Turhollow, Daniel de la Torre Ugarte, Denny A. Becker, Robin L. Graham, Stephen E. Slinsky,
and Daryll E. Ray, Biomass Feedstock Availability in the United States: 1999 State Level Analysis, April 30, 1999, Updated January, 2000, Oak
Ridge National Laboratory
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22 7|disl7 e 9571 wizel FolA Alefstany.

H|= Zéoﬂ/ﬂ Al elet F2o] Fol Artal K7l of
At ol &8 1Rt vl= Ul Ade +4E o
7k 4597 dt(0.76Quads) H et B Ho] HhA¥skaL gle
A0 o/ dHt.

2) MIxHA ZEXH(mill residues)
AR 2 Aol WA (bark), Ae UHFERE 2
A (coarse residues), 2g YHET A (fine
residues)7} ZatELh olv Ueht Al A A=
AA7E dAstar WA o] Aol BluwA] st
wepa] o5 29 Ajol§- HE-E == 4= Hroll glch
)= Woll A A4 2] 98%+= o= FH=EA]
o] 8=t
1A} A A A FA 2 AR AL 9l AXE 7R QlETt
4 $50/dt 71EA 90.54RFdt(L. 5Quads) oIct. A7
2 ZA 7He AL Az 24.2 WGk dt, A U
Eup 2= A7E 38,79t dt(HA| 9] 42.8%) AFA|
gt g UREY A A7 27,595 dt EAgst
ek

izl

3) =& Zh(agricultural residues)

il
rlr
fin})
o
-
ox
e
>
fr
i
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>~
1o
N
N
13
=)
2
?
=
D
&

7goto] 243t vl
%714 $50/dry ton 7|
A 2] oF 30%E AHA|
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S}, Hoh WS $40/dry ton Q= 714E 7158 4
% 50% ol o] 2},

T 7 B HACA A= YA R
th)o] @goll A Wl Fafslr] wfzol uio] emjA AR
2 Ak o S Qlck jhE He A A S
Wyt -8 AL A(straw)S Hfo| 2ujA ZFY O 2 o]&
o] 7Fsstm Fejt St AT} FAkskct whebA
o] BAMES HlolomjA kYo E o] &3ttty 715}
H AR o] e A et BA wE Aot

4) 0|4X]E Zf=E(dedicated energy crops)

A& 29 o] & 7ot AAEE 745k Tl
o= ©@7] <3E(SRWC: short rotation woody
crops(hybrid poplar, hybrid willow)2} herbaceous
crop(ZEAE: switchgrass(SG))e] 2HE et &
AR O 2 vl Yojlaf o] & 7kA] Amo] oy R 2ol§-
= ol AufER= o=t whoF AikAtol Al ARt

olad BT A% Azt 7 Aol £t o]
o) 7hedt 7HAE Algethd 7)o Aefetal
e A tiAlste] o] & A=o] AuiE = Jith

A& Am Aufstel= 45 vlgo] AiAe
2 Wo] AQEr) o2 Q3] eAdxrlZo] Yo
($30/dry ton%d 75 AHu o] f-¢lo] A9 §l=Aow
BAEL QT 2y Q7o) gobd s T e
53] S7FkL Stk & ($40/dry ton¥d - A
9] 24.2%9 A7F 66,197t dtoll A ¢1E7}Z o]
($50/dry ton¥ 7= AANA 7P vlFo] =2
36.8%, 17t 188¥T} dt(2.9Quads)7HA] W27 57}
Ao R FAHL ) o F e s of= A
= 7HE o] HAE 749 7] A HA o] AR,
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Z CRP(conservation reserve program)4] 1399t - ofgct Fof wpeirs FEARE 2}, ujet
ofolAE ERFRE 42809t ofo] AL} A AL ol A o7 A= 7| 2AQ] ZARIRE o]&ste] AHAIA
A AEAufol] o 8&d Aot Aojrt, ol2fd AL & 2l wA| HEAEge 5T

HESE 98l 285+ CRP: AUE diido]l E A TA HEA = F3] ARt oz AolgE|ar qlrh

22 A, w2bA ($30/dry ton FE] QlE7HZ o] AA=H
HE Ao]gH 4= Qg Ao By gk ¢k ol & 7}
5) Al H=Xh(urban wood wastes) Lero gy} gt AEold HA2 naEsta Qx| o

the Ae JLefRithd o] A= ol Aol

EA 54 2A F 7R E g shus o
dh 7Rt (householdg)ollA] HjZE= A 18H7]1E U vlo]QujA o]&
(MSW: manicipal solid waste)2 A9} FHOZ
HE U, g U e 7S A e 1) 0|2 XIZ
AE B 23Rith o sl =AIZ4A(C/D: con—
struction/demolition) ¥ HA #=AFoltt, o5 7|EH 08 wio| Quj A= AlEo]7] wjitof whed}
T A Algto] glo] YAV 7oA dojd e E= FAE] Qlrk whebA] Hio] Quj A Hio] QulA
2 AYEIL ok, webA ARt ARE s 2 AR Sl Al I A Ae A4

(H 2) Et312 MZEQ| H|E (ko) - Wi ton, %)

A2 (Adhesives) 5.0 40
9K Fatty Acids) 2.5 40
AHEA|(Surfactants) 35 35

O} EAK Acetic Acid) 2.3 17.5
7haA| (AT¥HS) Plasticizers) 0.8 15

EAeHActivated Carbon) 15 12

SAIAIA (Detergents) 12.6 1

ot& (Pigment) 15.5

HZE(Dyes) 4.5

5|9 E (Wall Paints) 7.8 35
%A (Inks) 3.5 3.5
Zg}AE(Plastics) 30 1.8

A& ILSR 1992, Mark Paster, Industrial Bioproducts: Today and Tomorrow, July 2003, 94 A28
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Hpo] @Al &2 &g 20)7] wiFolnt, AukQl A5
SOl whE QA 71 zollM B g5 8.0 T}
o A== wofoltt,

TR W A 7k, AeRd AlE, 5 vol L)
LREE T AES vlFo] GE 2ol AAE o] ek
A H2pA e A AL Sl A ARIBkE He ) AlE
9 |2 S| woh WA A9 40%E ol5°l A
ASaL Qe AR LERfaL et AE Ao 9

2) HIO|20f|X]

s W AzE ol v A] AYAkRe of 7042 Btuolth.
S AR A 9] 80%E AAIRtE 1990dH Fut
604 Btuoll SHtshd 2t A= AYrkgrol 20061
56712 Btui Argfo] Ak gHashal QAR A of

U Aol A o] HF-2 70| Al Atk thaoz dA

(£3) 0}2 Uz M7

(£+9): Quadrillion Btu, %)

1975 54773 89.3 1.900 3.1 7.7

1980 59.008 87.8 2.739 4.1 5.485 8.2 67.232
1985 97,539 84.9 4,076 6.0 6.144 91 67.758
1990 58.560 82.7 6.104 8.6 6.158 8.7 70.822
1995 57.540 80.8 7.075 9.9 6.620 9.3 71,235
1996 08.387 80.4 7.087 9.8 7.107 9.8 72.581
1997 58.857 811 6.597 9.1 7.097 9.8 72.550
1998 59.314 813 7.068 9.7 6.569 9.0 72.951
1999 57.614 80.2 7.610 10.6 6.589 9.2 71.814
2000 57.366 80.4 7.862 11.0 6.163 8.6 71.392
2001 58.541 81.6 8.033 1.2 5.205 7.3 71779
2002 56,894 80.4 8.143 115 0.759 8.1 70.796
2003 56.162 80.1 7.959 1.4 0.975 8.5 70.096
2004 55.924 79.7 8.222 1.7 6.047 8.6 70.193
2005 55.090 79.4 8.160 11.8 6.151 8.9 69.401
2006 56.058 79.2 8.208 11.6 6.545 9.2 70.811
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A& Energy Information Administration, Monthly Energy Review, May, 2007



e, AA 9] %= T3] 3o 231 Qlet,

AR 7o H 219 Blg-& 2006 @A A2 10%
2ol o]211 glck, AAF<L ofuz] FFHset $
19909t kol 7P w2 AJARS Bl o] ozt 3F
25Tk, o] Ao A] Fgof thet ¥4, 53] vt
ol Lufj o gt IHilo] 7k 2000 o] % 1 At
Zro] Z7ksal Qlek, 20069 AR A AYAFFS
6.5453 % Btu, 9.2%°|tHGE 3)),

nlso A A7 A 9 Fie Hlo| QA
A Ad, BgFd, 12 FEolrk, vy
59 10% B=E F3ataL e AU 71|,
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HEH oA gel S 19809t FHbEA o)
= AR 50% o4 FEsT, Teit 1
o] uhol2ujo] olgt ofuiA|o] FFol Ao
w27 Agete] Seubo] ulgo] oAl A9
45%015F 4-30.2 Wolgirh, T4l uhol 2ul 27} 46%
2 A1910] 212)2 AR AHCE 2),

o] ] AJeIU A A4 7he) whol 2ul o] vl
& Aolet, AMeluIA) 7hew] vhol oulse] ul
2 20069 AR 45.5%, FOE HH 2978 X Btu
olch, vl A AUA o] 20} wFe
1.6%0] o2t} Sl AR £AZ Bt o)

(E 4) 0= THYoLR| dito] 7o

(9): Quadrillion Btu, %)

1975 1.499 3L7 3.155 66.8 0.069 15 4,723
1980 2.475 451 2.900 52.9 0.110 2.0 0.485
1985 2.975 48.4 2.970 48.3 0.199 3.2 6.144
1990 2.687 43.6 3.046 49.5 0.425 6.9 6.158
1995 3.018 45.6 3.205 48.4 0.397 6.0 6.620
1996 3.098 43.6 3.590 50.5 0.419 5.9 7107
1997 3.027 42.7 3.640 51.3 0.430 6.1 7.097
1998 2.843 43.3 3.297 50.2 0.429 6.5 6.569
1999 2.876 43.6 3.268 49.6 0.445 6.8 6.589
2000 2.912 47.2 2.811 45.6 0.440 71 6.163
2001 2.516 48.3 2.242 431 0.447 8.6 0.205
2002 2.572 44.7 2.689 46.7 0.498 8.6 0.759
2003 2.642 44.2 2.825 47.3 0.508 8.5 5.975
2004 2.809 46.5 2.690 44.5 0.548 9.1 6.047
2005 2.862 46.5 2.703 43.9 0.586 9.5 6.151
2006 2.978 45.5 2.889 44.1 0.678 10.4 6.545

1 7|Eke Aol A], sfeFlu A, FeldA1e] &

A& Energy Information Administration, Monthly Energy Review, May 2007
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gored, vlRoA FrEe o ouee, Aa
IS Fel 10945, o= A7) I A|oIA] H%

< 1L0%5rE A=Y Eolth
3) HiO|0]E=

HHol EL ofetgE AAlsle d AE 4
ek APAQ 2743 71eA9l 2710] 259 A%
Al gof| A ofehe AALO 2 &7t ASkE 4= Qloh= A
oltt, Hl=t YollAe &4 o] 83 A= ofgh A
Ato] w9 w2 A Adrgdskar Qlek, A4k iR of
B2 48 ARE o] §E 1 9lrk

1990 o] % ofghe: AR FrolF A EH, 1991

4ot gallon

(33 1] 0129 oEtE MMF0I9t 5

0|]=<| Hio|20iA JHL=Fet Y

-

ol 109] A=E 7153 o] ¢ BARES o]F §43%
7150l Qlet, 2000 ol Sl A HA] oflgh&AgAE
9] 2714 w7) B whakx| a9t 2000~2005Y =
ofehe AJAteFo] 169 oA 409 AHoR Fg
2.5017F S7Fek b o] o] whggitt,

4) Hio|2C |2

o] O o A2 F=0] AT} AEfE o-8ste] v
£t} Hlol et Aqras AP O Z A5k,
tjR o] A2 7H (oxygenate additive(ti7 20%:
B20") & Q& uHLA] okt ARRETH AlA A9
o] oA YAkt o] gxh= B2 EUCIT), olF 7t

1

5.000
4.500

0=
=

4.000

or om

m
™

¥

3.500
3.000

2.500

2.000

1.500
1.000

500

0

- e e e E E s s

A& U.S. Energy Information Administration/Renewable Fuels Association

3) B20-2Energy Policy Act 199201 2J3fl 974 FAl(credit) & Wi 9Jct,
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o] Z5 uo] o] Aol Y7 = G- (rapeseed: canola)
olch, wkH 298] t=3l wl=ol A=
ALLAT 7]E(recycled restaurant grease)s©|
Hio] e o] o] =5 Yz ot
ul= ol A vlo] et go] 483kl 7] Al2keE SA}
= AA g}, iAo ® ofehgel gt dilo] Wk
7] wizole}, gl Etatal 2000 o] ml=
Hhol o oA 4|9 F7kEEs FEd ghsith 2000
d 2,089 gallon®] | o] 2T A AxHlgko] 4d %
¢l 2004d°= Z1A19f 154191 3003 gallond] ©]
2319k HFole = i Hpol Y| Al 2
07 F7kstal gk,

F(soybean)t

3. 012 Ho| Ho|QujA Tl
R LR DT

1)

=

7|I:IES)

AR vpol QoA ARgREL 20301 7H4] v
2973 =4 F7Fe Zlolet, 2001 2.7quads, 20109
3.2 quads, 203099+ 4.8quads® 3713 AoR
A3 vpo] QUIAS o] &3t 7] AYARS uf 109
nhot 26 & kst 201090 AA| H719] 3%,
2020°l= AA719] 5%F HESHES She A°]
)=o) Fatoltt,
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2) +48 Hio|2%=

Hio] QUIAE o] 83 3-8 A7 9| ol wjd 7}
AR A vlat AA $58 YR vlo|o
vz FgHgo] 20019 0.5%(0.147quads)1E,
20109714 AA Q] 4%(1.3quads), 20208 7HA]=
10%(4.0quads) & HHES Jhth= Zxoltt, 2|1
20309l 30%2 58 YEE Hio] QoA o
2tk Ao) vj= 450 op4] ZkF3xolrh,

3) HIO|20HA 0IF YikZ

Hlo| Q| A S 0]83) FlelEu} E7lo] Aato] AA
Ao F7kslal glom ogfgt Al A|4E Aol
o] QA 20019 AlFC] i 1259 ahEEo0]n,
ol SFAIE AA oA HlFo] 5%oltt, sHARE
2010¢10]l= o] Hl&= 12%% zaﬂ 20201 18%,
203090ll= 25%% SHAl7 = HEE 2L Qi

X*xﬂxti £, o] Xl?% Skl Sl flok 22

R ol Hrhd, A Af4H]9] 30%E Hie]
iﬂH* o] gshA Hvks Axpt dh 214)7]
oA 9] gt g Aol A7 AL B
ol QAR FAZ Aol

1}, upo] 2ujA 7 Road—-Map

ulol 2l 20] o] go] 4A 02 47, 43l
e AE7 R4S Shmaof Bt ol & 744 7]

4) E-Dieselehz Ao WEH e d, ol ot ofetd-& £33 ) $(A 23} 29 2HA)E

2 55 WS Sead,

/& WAk ) 220l RS oR(7.7-15%)% 5%9] T

5) ©]a} 2t&= Biomass Resesrch & Development Technical Advisory Committee, “Vision for Bioenergy and Biobased Products in the United

States”, 20020 %)= Uj-go|c},

KoReA enercy economics insTirute [§i9)




B 874& JAH 07 g sfof 7hgslct WA vp
o Quj A0l YAkt o] G-I o] F= 7FA AR (the
value chain)oll A BARES Q1et BAH BE7H4
o] AFEaljof gttt ofh&e Hpo] LufjA0] AAbofAf X%
ARE, 2] aL ZHFEO] HE7HA] A 2Hgol| Al vlgtEgt
S AQ] Ho| el | E|ofof gt} npA|uto g
SAAQ AR ggFo] glojoF gt o2igt MA Al
g Hol LA 2E Wof TAA Qi

o] BasrtE A 1_4, ?L*éﬁﬁoli?}"%.
o2 AR QS BRE A 93 20309 %
EAM G4 vfo] QuA0] kS 71109 dt |t} &

A} ] ol A gk oF 209] dro] ho] 2l A} A
AT, ol S F]zEshe kRS BAALGA o] o)
i%A@%;ﬂﬁﬁﬁﬂq

mmnwwnu%l
el B2 A wFo) 2
47K A et AR B Tefat A oo ol
b ek mlags M Qe 0|2 s BAMG
2 vlo| ol 20| F0% RS AR Hitold of
sHo] uFAROIN YL G Hlolonh o

o HEERE AT ° 40| Trks Aol 1
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G vo] QA S Sgsh-Lf
SREAY] e,
125 Ol 109} dto] uo] emjA 2}
Ao & F7Fsslt) ul=r
o] e o AES ol
NE G A7F 289 dtog2 Hil
MEP. TAIUJ% 7ML & HH Hlo] @ QA ARC] =8
T2 oA 3.5uE AR gt} wEbA U] 15

S ogA gHst-rt Fagk Wloltt & ol
oA HAMY SR 34, 0|89 BaEA TS
913t TE 7 TR Bl Ao,

Hpo] Quj A0 7pAE ofL o F fAS A7}
7} At o]-gof tits] FQsitt, opte] W
to] Quj A7k PARETEIL shejete A A2l Hol
HHE|R] oo o] 8o SAIZ} Q7] wfEolct ul=t
ol mlo]mjA0] AAEE Q1=7kAS $30/dt
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