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< Abstract >

Development Strategy for Carbon Finance

Global warming is caused by greenhouse gases(GHG)
emissions, which is regarded as a crisis threatening human

survival, leading to a big economic loss.

Carbon finance provides money to economic activities
reducing the emission of carbon, the major element of GHG.
Financial support is necessary to develop technology of reducing
GHG emission or projects. Establishment of new financial
instruments, markets, institutions, systems, and infrastructure is
required to develop carbon finance for the purpose of reducing

carbon emission.

The United Nations Framework Convention on Climate
Change (UNFCCC) provides a framework for negotiating specific
international treaties that may set binding limits on carbon
emission. The important UNFCCC treaty is the Kyoto Protocol,
which fulfills the commitment made by one hundred and eighty
six countries under the UNFCC that industrialized countries
should take the first steps towards sustainable energy
consumption, use of clean technologies and sustainable land
management practices, which are needed to mitigate the impacts

of climate change.
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The EU Emissions Trading Scheme(EU ETS) remains at the
center of the global carbon market. The value of transactions in
carbon markets worldwide rose rapidly. Trading in the global
market remains dominated by the allowance market, which

accounted for 85% of the value of transactions in 2011.

The market for project-based transactions consists of
investment in projects that offset carbon emissions: first in
developing countries through the Clean Development Mechanism
(CDM) of Kyoto Protocol and second in industrialized countries

through the Joint Implementation(JI) Framework.

In addition to established schemes such as those operating
in New Zealand, New South Wales in Australia, as well as the
Regional Greenhouse Gas Initiative(RGGI) in North America,
several domestic and regional low-carbon initiatives emerged or

improved in both developed and developing economies.

As a new carbon finance product, carbon fund is a structure
where investment to both projects and emission rights are
available. In addition, global investment in renewable energy
jumped 32% in 2010, to a record $211 billion.

UK launched Green Investment Bank(GIB) and Australia
revealed the plan of establishing Clean Energy Finance Corporation.

As above, first, global consensus on necessity for carbon
reduction is formed. It is necessary to actively participate in the
global trends to upgrade the global positioning in the field of

environment in the future.

- XViii -




Second, cooperative system by each regional block is
established. Third, the role of the specialized green financial
institutions to support the risk-return profile in the field of
green finance is required. There is a limit in the existing
financial institutions to make investments to the fields of carbon
and green industry where uncertainty is large. Fourth, carbon
reduction should be a help for business activities and economic
growth in the end. It is necessary to consider the utilization
method of the revenue from sale of emission rights. Fifth, it is
necessary to reinforce the role of public finance as a catalyst. In
case of the GIB, it is inducing participation of the private

finance based on public finance.

In the early 2010, the Republic of Korea enacted the
Framework Act on Low Carbon and Green Growth. The act
establishes the legal framework for implementing policies and
measures set out in the country’s Green Growth Strategy and
its pledge to reduce the GHG emission by 30% below

business-as-usual levels by 2020.

It is intended that the main instrument of the national
climate change policy will be the implementation of a
nationwide emission trading scheme(ETS). On May 2, 2012, after
almost a year of review, the ETS Act was passed by the

National Assembly.
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In 2011 the Republic of Korea also implemented a
GHG/Energy Target Management System(TMS) to support the
development of the infrastructure and measuring, reporting, and

verification(MRV) frameworks necessary to implement the ETS.

The Green Certificate System was implemented in 2010 to
vitalize private investment through clear regulation on subjects
and scope of support for green industry. The Tax Support

System was also provided.

In spite of these legislation and the efforts for developing
carbon finance and/or green finance, there are some problems.
The awareness about carbon finance by domestic financial
institutions is insufficient. Participation of private financial
institutions is low due to their insufficient awareness, and the
fund raising through the bank is the type requiring mortgage or

guarantee.

The subjects for tax support through the Green Certificate
System is not sufficient. There emerges no financial instrument
at all that can receive the benefit linked with the Green

Certificate System and Tax Support System as of May 2012.

Moreover, the analysis system on the subjects for the
investment is weak. Since this is the field where knowledge
about carbon emission from industries is required, the
ordinary financial institution has difficulty in assessing their

risks.
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The infrastructure such as accounting process on emission
rights, the analysis or assessment system on the carbon
reduction technology or enterprise and the professional
manpower who can link the carbon field with the financing field

is not enough.

To develop carbon finance to reduce the GHG and to
boost economic growth simultaneously, the following

strategies are suggested.

First, the concept of carbon finance needs to be clarified. At
present, it is perceived that the environmental factors are too
much emphasized. We recognize that the objective of carbon

finance is to pursue economic growth and reduction of carbon.

Second, it needs to establish the «criteria of business
conduct related to the concept of carbon finance. The
profitable environment for the financial companies to do
carbon finance needs to be provided. To do so, the

government’s support in the beginning is compulsory.

Third, it is necessary to improve the legal system related to
carbon finance. The ETS system will be improved in the future
considering the fairness, efficiency, and transparency. For
example, it is necessary to allow participation of the private and
overseas financial institutions according to market conditions,
and re-examination is required to the standards concerning
re-adjustment of auctioning ratio and suitably grandfathering for

the effectiveness of the GHG reduction.
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Additionally, it is necessary to improve the tax system linked
with the green certificate system to provide more benefit to the

investors.

Finally, it is required to activate carbon finance. The
establishment of the Korea’s Green Financial Institution(KGFI)
like the UK’s GIB is recommended. New climate financial
products like weather derivative products need to be developed.
Moreover, for the preparation of the cooperation with the GCF,
green fund of fund schemes need to be developed, where GCF
may eventually participate. The education and training of

financial personnel for carbon finance is also necessary.
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AE A stda, 2001d 11€ Al 72 GA F3 A wESHA
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AF2dste] wE Z|FRste] HS tAstr] St =AALE =
1988 UNZF3] ZYeo uwet AA 7717 (World  Meteorological
Organization)9} UNEP®| 7]$®sle] #3t R+ dd(Inter -
Governmental Panel on Climate Change: IPCC)E A X]3}$ Tt} IPCC=
1860 tH~1990d ) Ato] wi7]&%7t 03%~0.6% ‘dsstal, sFHe
10~25cm wobxl Aoz A4sklar, o3 W3k 1900 AFA3E o] %
#43] AP Aoz FHrista Jrh T IPCCe dAl FAZ 2471

2 F71A] 21008 A Hit 2=+ 19901 UiH] 1.4~58% <53t 3
FHL 9~88cm P ZoZ "4]%'3}—7’— ATH) o] gk AT g e] W
ste it A, A% 2 FAd 35 5 YA wstet AL EAA
e Aztet %S v ZoE #UEAy, ol wEl 19929 6¥
873 7)23] o] (United Nations Conference on Environment and

Development)ell 4] UNFCCCE A €3ttt UNFCCCe Q179 &5
s EAHEE Aty AdAHA ol 75 Ws FFS MAA &

13) IPCC(2001)
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FAsIAF 3N el H 'FZEA FA (Copenhagen Accord) & W E
JAAM A FEA F7ll= 2020874 7] A7 ASERE WA
g OB E, HREEM FrlolE 20203719 LAV BEAF S AE
g RS A7 Fage wel sHudte oFA ASAACE ofd A
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<E WI-2> zHsHA §elof wE Zt=o 2AJIA Z4F FxH
7= = H= 19903 AAA | 4d%

E L mg TR gy qE ez )
T 5~25%| 2000 | A& | (-3.89%~-24.1%)| 1.30% 27.4
Baha  [361~389%| N/A Bqﬁ (+6.4~1.7%)|  6.60% 15.3
=" 17%| 2005 | A= 025%| 1.86% 24.9

A
= 40~45%| N/A Aot N/A| 16.64% 55
ZZo}Elo} 5% 1990 | A& 5% 0.07% 6.9
FHAs | 20%/30%| 1990 | A=A (-20%/-30%)| 11.69% 10.3
ofo]&WE 30%| 1990 | A& -30%|  0.01% 11
A

= 20%~25%| 2005 Aot N/A|  432% 1.7
A E=d| Ao} 26%| N/A ;A:f +22%|  4.73% 9.3
o2zt 20%| N/A ];A;]J +91.60%| 0.19% 11.8
SIRC 25%| 1990 | A& -25%| 3.14% 10.6
A 5 30%| N/A BWA;]J +19.8%| 1.58% 6.6
TEAE 10~20%| 1990 | A4 -10~20%| 0.18% 19.1
=29 0] 30~40%| 1990 | 2= -30~40%|  0.12% 11.2
2 Ao} 15~25%| 1990 | A4 15~25%|  4.64% 14
A7 E= 7~11%| N/A Bqﬁ +124~+115%| 0.11% 11.3
ol 7} 34%| N/A ;A;]J +482%| 0.98% 9
e 30%| N/A Bqﬁ +63.90%| 1.30% | 11.8
2912~ | 20%/30%| 1990 | A& (-20%/-30%)|  0.12% 7.2
vl = 17%| 2005 | A& 3.67%| 1578 23.1

L& http:/ /www.usclimatenetwork.org/ policy / copenhagen-accord-commitments
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CDPell ©o]o] 201095-E AlZ® CDPe EAHF7)ZZAH E (Water
Disclosure Project)= 71# T}l A & §5 &
719E0] Ads = A¥H 713, = A 5 & A, & #Y 5
o tigh FEo HEE AFTFOEZA o] olpES E
wrgetazt ske F8718e] 2EE oJUMEEE Idstal jlon,
2012 47078 71BFAAE AWEE dtal, &AM R 5022l

FHehs Ao® FAREAL Stk
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Number of Signatories
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|

20035 2004 2005 2006 2007 2005 2009 2010 2011 2012

o Investor CDP Signatories mm CDPWWater Disclosure Signatories

m nvestor COP Signatory Assets =D P Water Signatory Assets

A+&: www.cdproject.net

t}. UN PRI

UN 3 FA =] (Principles for Responsible Investment: PRI)«=

UNEP/FI2} Global Compact®] == 3dloll 2005 4€9FF 20061 1€
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T 9H2 FAAEAA B
T ARFN 87, PRI T4 oS Fa W&oz sta ok A
Hog 7|BFAARA F& s
BN He F4E olFEold YL Ad

3 A9 e L
(fiduciary responsibilities)S 73kl Aot o]#idt FHA ESG o4
o] FAFIEL 9FS g A4Fe bt s571de © 74
A AAA ESG ol E AFACE WS, @ FAAY 2 843
ol ESG ol%E ESE AFHA FAAT Hm, @ FAULl

ESG °lfrE9 AHEIME 873H, @ 58439 PRI =59 o<
93] =3, © PRI o]3o)] ol 1 2

=
;iﬁaﬂﬁ<Dmﬂﬂ@ﬂE%*w$% B AANY 52 RGeS
9% 30 AR HPZzIYe FEIVER ShelF SR
S

oot ot
L tlo _E

o= =
TEEE g7star flon, FAUA7IG e A%
HH, A5420 o4 dPAHengagement), A48 U
A (request for proposal) &7 WY, FAZ 2 A 29] 7)d, AL AF
et #EE BE 550 g JEIN - RuE 275 1o

UNEP Finance Initiativeo] w2w 2008d 4€ 7|F 36271 7|0
UN PRIO| 7}g3tal 282 FEE 143 7,7809 aﬂ oﬂxi 20123 5¢
71 1,07278 71#o] M-S dfal, &AM TR zgyd Sutet
Aoz Hugo gz My 7@ EE&ARt ﬁLEﬂ s7H Ae &
At 20124 59 71E MH 71HS FAE8AF 6407H(60%), A H
FAF 25470(24%), MBI AFA 17770(16%)Z T4 =] Utk UNEP

e

16) =3]71(2010a), 52-52%
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Finance Initiative(2011)e] W=2W A9 7]& 5 A4 BFA4e] 4%, F
A} FEAR 93%7F A A FAH(Responsible Investment: RI) &S Hf
shal glom, M 71#e] 50% ool MERd=Y A F4 FAA

= T3 FASt = AR Bt gtk HEd
FAEE&ALY A9 T 53%, A BRAE A F 33%7F ESG el oy
st BAS W Qle Ze® B Quh A7|HCSE PRI MY T

g71%o] A%HoR FASL YoM, FF SRUF FF FAEoR

-

<E Il-6> PRI 7}l7|2 %+ 2 28X 72 %0
S FA RGN | S EANTFR (D)
2008.4 362 14.8
2009.5 538 18.1
2010.7 784 22
2011.7 920 30
2012.5 1,071 32

Z+&: PRI Annual Report 7=
g A= 943

A= Y= (Equator Principle)2 2003 6¥ w=r A EHAAN FAFE

4 B/ =
g ZEAE
o

FAk(International Finance Corporation)$} 107} =& 7]
AL TFANA FHEe 374 2 ASH AR 7]F
o
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—3}% doA & A= A}

Ral AAY A9 ¢l
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<38 WM-3> Mz &l Hit =
Category A stA A skE IHEIA),
—»  AlzZts) §_|- = > A A, q
(¢ 24, 3% l; 5) WM 2 HSAHE S
il
Category B et BHAE A, =
H»  HEOo| a2 > Az A A, »
(BE dRANEY 5) M L SHE S al
At
N Category C R g
A=A gl "
Fl R
M mze/sxm

A =: 7 7]1%(2007), 1259

w83 Z2AE S8 A T dFHS AEstE, V€ AES

= EL
Td3As A&sHA =i, AAFH/MNLE7]H(Organization for Economic
Cooperation and Development: OECD) 3= & MA2d 7I& 44
25T ol on AT &4 V|ES APt = detel disiA
= F 979 FHES AT £ oy, It 23S wid a2 ol
g9 A IAMe WEEE st gtk 20129 62T 7]F ASN Bank
NV, Banco Bradesco, Bank of America, Barclays plc, BNP Paribas,

Rl

Citigroup Inc., Credit Suisse Group, HSBC Group, ING Group, KfW
IPEX - Bank, Societe Generale 5 7771 &&7]=o]| o]d st it
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SaAgold VEHo R 24AVEE viEdS Adste AS 9rlst
o, ety oz ek A (allowances market)?} ZZAHE A A
Z(project-based market) &2 FEHTE TFEF AHAFLS 2AH7FA )
= 3&Fo] d3E F7hY 7Igel EFHF vl AR FEFES A
St AlG S 2 EU ETS(EU Emissions Trading Scheme)”} T 322 o] .

AAA G2AF AFEES 2011 1,7609 23 FEZ 20043 59
2] tiH] 3508 o) St A, AAARE 128%E AEHE] BAEAME
Holx ik ey 2012 o]F w©@AuiEd AT ©AaAg i
Aoz 200837 H A S0 w3hEal o

<

oo e 20059 EU ETS9] /M-S 53 38339 g
7b Fag ajlez A§3sial 9led], EU ETSE

3 A FEE 20059 80EH(HA g@AAF thy) 73.1%)l 4] 2011
11,4802 2] (AA] ©AAE tiH] 84.6%) 2 ST B3 -8 FA
o EU ETSE S3lo] A glew, 200514 EU ETS A
(A FAAG tiu] 725%)0 A 20119 1,478 (A
] 84.0%)% Z7}etAth

TP HEFAAL

vy Z2AdE AFS 20049 592 oA 2011 27199EHE oF
Z715lg o, tlBEE cDMe Ao 71983 Ytk CDM Az
A (WA &A1 thr] 88.3%)ol A 2011d 253

14.

(A G i) 14.4%) 2 F71eFAH
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<3 M-4> MMH EtAAE Hell 72
(CH9l: 109 )
200 A
__ et | ZEmMEAR
160 —_— ~CDM ¥
o b - . R

80 N e g o _
_ EU.gTs | 01 SEAIR

40 S— S SR — —

2004 2005 2006 2007 2008 2009 2010 2011

A} 8: The City UK(2012)
7t S & FANY TF

1) EU ETS

o #f Al (cap-and-trade) WollA HIEH S
Adste AFeR HAA SN F 80%7F He d@ahvjEdc] A
3L ek 2003 AAl Hxe] gadEdAAYRLE A A7 71F
A2 (Chicago Climate Exchange: CCX)7} oldA] AE A 7|4
Inter-Continental Exchange(ICE)ell wjz}g ol e} 2011d o] % &-&7F
AZe EU ETS7} 28202 o]&oj7lal Ut

_l

EU ETSE Adgs Aduzd 3904 dEse gidgos

EUA(European Union Allowance) A tia- 2005 79 efelA]
20081 1,005912#] 2 1278] Z7hstEou), 1 o]F AAAME gastod
2011 14789E2 7 A=A ok T3k EU ETSE §3t] AdEH=
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BAEE 20059 39 210082 A&Ho Friste] 2011d 789
53005HE0] A o], A NEoR 61d T 2458 FUHSHC

EU ETS ¢ 35 FAM-2dYd=z 2472 AS5AIE(New  South
Wales Green Gas Reduction Scheme: NSW), uj= B2
A% (Regional Greenhouse Gas Initiative: RGGI) % 3
FhlEdAANRAE =dste] dFuiEde] AHEHL Atk NSWQ] 35
79 HAANYA Wt(Clean Energy Bill)e] Wit P AJgfoZ Ql3}o
20A o] GATHAAN APEHE 5 F7F @99 sEAAYAE =4S
7IX SRl whet 2011d ©RAEiEE ARTE EA3kE A ik vhd, 7
= RGGI®] 7% A% AFarde] 7|5/t Aol Beds)del ute}
RGGIE &3 wiEdAAN 2= Fastaith
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(F9): CO, WHE)

Al
EU ETS | NSW | CCX | RGGI | AAUs AR
B F
2004 16 12.7%
2005 321 6 1 329 45.9%
2006 1,104 20 10 1,134 65.0%
2007 2,060 25 23 2,108 70.6%
2008 2,956 31 69 48 48 3,152 66.9%
2009 5,504 33 41 809 136 6,523 84.2%
2010 6,789 38 63 210 62 7,162 81.6%
2011 7,853 61 0 120 47 8,081 78.6%

EU ETS | NSW | CCX | RGGI | AAUs DA GFLEA S
thrHF
2005 7,908 59 3 7,970 73.1%
2006 24,436 225 38 24,699 79.1%
2007 49,065 224 72 49,361 78.3%

2008 100,526 183 309 198 276 101,492 75.1%
2009 118,474 117 54 | 2,179 2,003 122,827 85.4%
2010 113,598 250 2 458 626 134,934 84.8%
2011 147,848 466 0 249 318 148,881 84.6%

Z+&: World Bank(2012)

), S5 ECX 427 $49) A7 wFo] AxHoz 3
A

9N%(G2AE)Z F7IedaL, 2011 187 71F F A 96%(199
9500%+=)7F & FENZ A= Aok
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W BEUA =9 3¢ 7I9Ec] HlIgglel HAST WS &%
(allowance)S AzH3HAA 20079 ©]F AgfZFo] Zr}stn Uk HEA

= 20071 3,100%FEC] A E Ao, 2008 29 56009 wHE, 2009
119} 9,7008HE 2 Z7ketglar, 20101 39 29009 HEC 2 FeHet o
F 2011 1%7] 18000 E ] BEAFE T3 Ad=n vk 53,
EUA dEAHE T2 729 BlueNext AZiddA FHAHOZ o]Fof
Aa k. =, e} 45 ECXUF #8 A#&olil, @E-2 BlueNext7}

=9 Agasan & & 9ok

<38 I-5> EU ETS A&l 98
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He

A3 Rerel Bg A7

hul

gavjEAAR LY ARLFEFS dES 4EF EUAEU emission
Allowance), CER ¥ CFI(Carbon Financial Instrument)®]™, 3}A4%-2
HAEs 7|2AFCE 3 s - 34 522 1 Hert stk

<E II-8> Et2H & F Azl & Hf&E
Al 4 A= Y G
ECX B EUAs A& - 54
(European Climate Exchange, =) CERs A= - 54
EUAs =7 ¢
Nozi E";’H}SA EUAs | CERs A=A
T EUAs - CERs =%
BlueNext EUAs o
(=) CERs EUAs - CERs A&
EEX AG EUas | FUAs 4% - 4
(Buropean Energy Exchange AG, %) CERs A=
CCX CFI B
(Chicago Climate Exchange, ¥]=7)
CCFE
_ NE . oA
(Chicago Climate Futures Exchange, V|=) CFL e 4l

=

F : ECXE 2009.3.13. EUAs/CERs Daily Futures ContractsS ‘37
At E: =3]71(2010D)

EU ETS$t #2& g@aujEd AgrFolAds 719 Ads AlE3
g2 F39 A FA7F AT F vk 2009~20103 ¢ F7EER] Al
(Value Added Tax)?} #H#E Ab71A#(carousel fraud)dA< AHHA=
o] & =7} AlFA WA AFEFelg FFE Tk, 4 17 FRel
A & FIPAAE FE7HEC 2FAA W FuiAE A Al o]
jste WAoo g RIMAAE gAskATh HA 11054 509
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frzo] gaAd #d Alge] 2AE Ae2 FAHsta Jem), ECe
ol g A7IE WAE7] fste] FAZAA FAE s

a8y B2 I7FY] TE A(registry)oll Al o] €S WA|sta glon, &
ol SEA AAC XA A ARG AP AHAE At
7] o15-m,18) EU =7ks b qiAZE dabF el ol HEe] oy
Aol

] T AFAo] Uojydt}1y) o]Z <lsle] EU ETSO| AZAR 307)=9]
s o] FHEHAS W ECX, Bluenext 5 FH A2 HH%

AW FEEHAS 0

¢ Yy

0=
)
o,

J
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°
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o
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oX,
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17) Tamra Gilbertson(2011) ¥ World Bank(2012)

18) ol& E9, Winta SEAol= oF 21d B2t A 719 A1 AR} o] F ol
a5 71EHML 2011 winp=a Al=wlelMe A AfAbe] W 90%7t
AR Aol ik

19) Ao F7FE RN FA(registry) S =B 8= OTE(Operdtor trhu s elektfinou)
of FE P47t Aol B AHAse] g FFelA sFAEe]
Adste], 520 A&t EWFer wjEdS oldstden A= 50

o B9 MR EuuUss
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A

T, 5, A7), divk=, T, ojgEol, MEeE, A¥Ql 5 HAA

oA Bt gloen, EUs AUl Qb Zhol=2ielS =437k nf Sl

Heol M8 Fdd F7H AZIANS Tz ov] A
As g Al e AlElEel vk 20073 587
(Rhodia) ¢} AIHE Y] 2}3}=(Lafarge)= APEE 719 HIXE TFA7]

7] 91s14 CDMel ad B AgE o F F AYSL e Fo| W=
stk

EU ETSE Eeiit ol2jdh EAldl= E3kal, EU ETSe| tiah A%
o] e 539 Ao 7 FAE I Qth Point Carbon®] A7F ZAfe]
m2W, EU ETS7F HAF &8 Al (mature market)©] H otk o2
o] A&Ao = Frtsta 9lew, EU ETS7F EU W &#475S 9% 7

&

:
A Sl o7d] Folas NFE B FA0 AT o

4 %
o 2% AAY HEAHT AFe) g&wel st EU ETS7H CDMe
ustel muk HolH WAE wE AL T F Atk

<32l I-6> EU ETS2t CDM Al &ofl of st &7t

60%

50% —*EUETSE EU LY 247t Z2ES 9o oh
'\‘\._.——/\‘ sgxY 480/,

/'_" ==V ETS= A= El A|ZH(mature market)O|C}.

30% -
X
L’ CDME= Annex1 L{O| @M TIA ZHES 98
20%

L.
% 7bs mgH ol o]k,

10% - = = % =cDME A% El A|EH(mature market)O|Ct.

0%

2006 2007 2008 2009 2010 2011 2012

Z+&: Point Carbon(2012)
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EU ETS7} sl 9Ate] Hl&E54 3 2 (compliance strategy)oll 9 3=
Fo] W53 &4 7S (internal abatement)®] &35 YEY =X tist
of, 2011 71F wMEHdAe] oF 59%7F 2 LS FHHoE Hrlst

I glew, I HIEE 2007 d o]F A&HZHOoR FUstal Utk

<38 W-7> 7|1 dl &&= 2k (compliance strategy)2 & &t

W& Zt=(internal abatement)oll ol x|= EU ETSe d&dH

100% -

80% -

60% -

40% -

20%

0% -
2007 2008 2009 2010 2011

Z+&: Point Carbon(2012)

2005~20073 A& E EU ETSY Phase 1S ©Aav]jE&AAHRA T 7}
7 AAo W olsfot E&F wjEA Bu SN 7] ExE 24

ZHo] o, AARE 27 9 YAt o9 Fdjgte A
UAAE 7oz Hrisfa Qo

ro

[e}

m

2771 EU =7ve® =29¢], olo]&ds, 3HlFE)] 5 307159
AAE 11,000709 AL, 347 FAL7 aAEAY REeE,
EU o]xtslera wjEaFe] Ank 715S wj&38)al ok Phase [9lA= &
d 7I9EY 2ZHIR T Al 2383 o] o]FolH =, 20061 49 F

(¢}

=
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o0
Mo
1%

N 12 wlE dolEl= EU W9 AA wlE FERY 4% oY =7 &
FE Ao g BHuslal O™, Phase | £EA] HIZ7|GE0] oA wjZe
B}t 19 3xvHES o istgAE #Y wES A2 2AEL Uth
S EA] 23 dFoF Qlete] dAmEA JHEe FHol 30FrE A
2006' 490l 1022 Hojx a1, 200739+ 12 o|3tE sttt

HEo] @A oA 744 Adsol avAENdA AZtEHE dUyA 7}
2 Alz=Hlo g Qlate] A S|ALe] wfigl o]ols FEe o F Hid}
Itk @5 93] FAAAA DI AL EE HA 1d3 HE 3
AFE 593RE oo 23 o]ds FEI} RoE My Utk
Phase | & 9= Hxxe A slEde FAEToz 2090= o]
o] F7HH A5S AL v o, AdxEo] et o] 24
7h2s thillE2bdell wlEAY o o] Bola ARG LA B
s AFse A 2L dFALE oy ez Feopsta ok
AR 79 FASGHEEZE ETS A9 APgAto] diste] L4712 u)
= A5 Qo] wig HLe RAoR Bu glown, ol wal HAAUHA
FEEOE Aas e odV|s F7d AdFA7E JsEHe Aol
DA A7 AAEHL Ak

Phase II= 7] HAL gE] wlEgd =% 35 v 24 &30

=
gaujEd 7hAe] FHsHA ddvkal Fska v

Seju} EU ETS Phase HOIAE 9o 0ZAS A%H0% H§d
T A= dX|(banking)7} 7hsdtE A7 MAE R S=
P
T

=
T FFolE oldF FATL FHHo W
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Point Carbon(2012)2 2011'd &Au &3 ZRko] gk A}
Aol 7199 29%7F MiEd dHE Basta e A
Atk HEd JHE Baste 7|9 HlES 2008 15% Tl =33t
Ko 2010 28% = F53] FUtetdth 7MY =& HlsSs el F

e ARY HollA Bzsh Fol 4V, AME, N3] L f A

A 7193 i A ganl ZIdel A E o Bz Ax] At 71
o 82%, AHE, 43 3 7 i 7199 53%7F daMEdE JAE
RueT ook W, A4 9 Jla 2F 99 ARt A4S 27t
20%7 BaMEN I Bustel JHoE WEA 23 FF WF
of v Aog BuHm ek
<13 IlI-8> EU ETSe Hi&d =0t 33 & &
g1 (Power generation) w2010
MQo}7tA =z m2011
=% (Metals)
7|Ef
AHE, 43|(lime) 3L &2
R 82%
Yo
0% 20% 40% 60% 80% 100%

% : EU ETS9| Phase IIo]l A EUA %3} daoz2 Hu3 7| HF
Z+&: World Bank(2012)

EU ETSE EU 2770 39=7 n3d% 3717200 th3le] Phase
[(2005~2007)& AR *9F &, oF 12000978 AFdEs o=

E}Ql, ojol&d=rt FrtE Fostgtt

z
3

20) 2008 1€¥ =29°], &3]
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e

Phase 11(2008~2012'9)E& A18)3}3 Atk EU ETS Phase 17} Phase II°]
et A7 WEolvd BART dAh st dEH wE A
st N =7ke) SEA wster #dE 8l ISk, BA
48E, A 7 2 e g 58 aEshA #oH, 4Fd A
o W =7 F= 5o FAF A71E 6 eBg oYY ZAE B

2F3te] 20131 d~2020d Phase IS A3 & o] Fo|t}.

o)

EU ETS Phase Illo] AZHE 20139 o]FEREE 713 dA 2
(National Allocation Plan: NAP)2)o] HH HXA|F3 EU zd9 @
SRt AAskA =™, 202097HA] ETS @) =
&S 20053 Wil 21% 7HA FEde A
Phase 119 ZZE3% 28 20209 7FA] 19901 247} wj

3

i

i
o
o
S
&

Z+EH(EU Directive 2009/29/EC Annex 1) A& o]t}

EU ETST= 3719 Z2A ) 4712, Ui HY, 5533 o
o=z Ffstar Yt it 247129 AL, Phase 104 o]itsier
(CO)E 3o}, Phase I o]F ©]2H3LAA(N20) 52
&l 7kan Qom23), o4 AFHE 9= Phase 19141 Annex I oA XA

) ok, A4, Ad % A4

fru
oL
L
i
fot

, At 3 A7, ARE
#el 2 BHR, A2 AF, BE L AA, 7EholA Phase MeIME
shel, gwnly, gmuol, A4 5o 4oz o ogold. WA

g3iba] Al Tl (grandfathering) ol A 7d vl (auctioning) WA 0=

21) Phase [ 1990 tu] 4712 8% 75 Zx=E & 43S AHsidon,
Phase I &% 7|22 Phase 1 th¥] 94% 753 2,083Mt COZS vl
A FEIFo=Z A3k

22) A EU ETS #F7}=S % 30/M= o2 A7l NAPE Fa 459 - Ay
A AFFS XIS FuE IIFS FHPAALI ) AHEA Ha,
FHABANYLI = AEH NAPE Hrlsta HF 52U "ok

23) ©, o]atalets o]e] 7}so] ETS Fojojis 3date] Aealato]n)



M g6 FAFEY A4 67

HelAA A5 Al Ags =2 Aoz W REHAYGEH,
IEE A AJEEe A o) %oﬂxi 20203

100%2 S7HAZ2 ogolH, gk AxPL 20139
20201 30% 2 FAAIE AlZo g 20273d7MA] H#S

o= Rl
g A golt}

EU ETSE 24 712 #4555 {85t 7|gol wiedS d9sta, =34
HIES 3HA S 23S Aastr] 98 Aol siEES AR
sith 5 Az 9883 2AFS Yste] viEAHY] ARATIARY =& HE
S BelEE da o

#7}5kAth24) EU ETSS] Phase 1 wl&79] &9 » ﬂrqi <l °P°4 s
DEEES 7}7_401 = B3FE7HA Aeatdoy 84 B9 204E olslz
stetete] eaujEA] 714 WA s)so] AR Bt YA &S A
o2 Wrpsla 9o, o] EU EIS7F £47k2 7&5d] 2 7198 &
za)eo ojuslt}y ¥y}

3 EU ETS Wl A= S35 dAsHA 2483 d=3 22 57t

(D

il

A

%8R & F7F F Fo] o]d &I (wealth transfer mechanism)7} YE}
B Ao

Aoz Hustn vk & YAT 45 BEE AIF AN =
e =

Ang NG Aoz
=

@ Jlm
ﬂtl
N
o
o
g
N
o
o
(@)
L
[EY
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>
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24) Open Europe(2007)
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Phase 11(2008~201213)¢] 7~ Phase 1X.t} wj&d &g H|Fo] Lo}
A wEAY FAaA(scarcity) S FAISE AoZ Hol7|= AN, AAZ
Phase 1|4+ Phase 13 2] wE F# Y (Kyoto Credits)®)S 75
of BT + =S Fo] At FHAAGT B 5 e, BAH
2 JAFEL o Q3 AR ¢ Be &S AE AYHoe

2 33 F e a9 dA Iy

Hoh A A Fhste] Al=re] d93E 9 5 AT

+ APl E E FE Yol
ad7)1E oF 50%7F Solgt

dd 2 HFC-23 7} 74
5 al of &stal lo] ol AFFAEY] A
¥ ‘scrubber’©|2}il = HEE AAE Aot goig AdHs <l
Auks o AAE 3 A A 1972 oY AHMIE
FHst 469F =2 A AHES AW vl lom, o]gdt o] F=
HFC-23 Aol T30 2 F7igdvka Bistar lt}260)

25) WE FY Y (Kyoto Credits)e ZEAE A|FoA TAsE Fguloz
CDM#} JIZR-E] CER¥} ERU7} A §Hch,



T3 wE FGo] HHlTd FAEZA e Edde AV AV
AT CDM AR 9] giffo] T3 Q& x93 3l

WU o, Abst
g G o=yl AFe HAA wE AHRQ 4% o HE RoHE 3
H, Phase I 717t 5 nE AHHY #Y FHFoE2 wjEH 7HH0] WA

FAE 7

B8 AL oFHo] AMGATE 2A7FE AEARIC tig
2

$27h FolAm vk

[e}
It} Phase 11 717F & G| A9t 6,5005 -2 7}
Ha o, o] F 43%<] WAu|go] HPH A7E AMFAFe 247t~

HE A5 7des A F 1% T £33 Aes FHEIH)

tEo] ETS =0l W& A=3 FARE A= gk 527k A7)+
B
A

o
N
N
©
T
K
=
o

Py
0
Q
&
g
=
o
<
)
2
=
I
i
A

Maryland), ™
AFFA Z(Massachusetts), 73324 (New Hampshire), 77 2|(New Jersey),
7S (New York), ZEold:=(Rhode Island), 12]31 HZEE(Vermont)
S 1078 FolA 20099 1458 AldE FFAIMEAANAR v
Hz A1 FUF - BAZA A 2H ol

RGGIE 71§ wslol] tinlstal, vl= H55-9 Ayt $8A9] 4
A L 3E BHEE fste] 2001d 7SS AAE

Action Plan)$ AF3HEA 20039 49 AL AL, 20049 107] FAAL
Zke] FeE o] 20099RE Al Ak 2y 2011d 59 27U WA
A(New Jersey)F9] Ze|x AzE F34F FAAZL 20119 DR
FAA = RGGI 22l A @& 3 Zojata drg wal 2012351

IRF7F Fodstar o

R

(Climate Change

26) World Bank(2012)
27) World Bank(2012)
28) Open Eureope(2007)
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AEG BAI WPt Y@ A

A

ZFA Sl & A A YA (cap-and-trade) ZZ 10| w2} F+ F{E= CO,
o) W EF JeA(cap)e BB 3L, A stol &-H allowanceS T
=g A el EujstAY dvfsiA Ao

AL HExE BA MEFS VFOZ 2009~2014F )EFEHFE
gFetar, 2015~2018' 9] wiES| & DBES A 25%H HAEHA
H, 20189 FHAR el A 20099 P VEL2NH
10% AXH=E g,

L)

RGGI®] CO, 714l AgH o] AW FF7F 7FAaL glew, CO, 3
=& A% ¥ FEe 9 F W 60070 &3 A (generator) 7t F-HE}

i, HFH o MYl A nlgo] Hrtdh

HAEH 71713821 Climate Progress—
) 238 A3 old ghan)
=% il 23% HaE Aeg Husha vk Ald o]% 3dzt Az HHE
o 2,600%+ W|E(short tons, V|=&E)C. 2, 2006~2008
o] Azr Pt oliksterA wiEHT HlwA] oF 23% FAEASH, o F

)
EY
L
o
B>
=
L
flo
[

_

=5 © AAA Gl st A= & ZE2 I AlF o
% 39S i 71t E “follow the money” *2lo whe} ZHAA &
5 ZA3ATE ol WHAFAT CO, allowanceE Fulist= g0
F

A7’ CO; allowance 71A¥ 7wl 2y vpefstal, AHaw



AHREe] A& B 9 AujRREHY F9 Fol F HFo A= A
(expenditure accounts)Z Y=o ThFs HA Loz THI= Ae
2 (path) & &45h= W2lolth

RGGIZF A EHIL e 107 F= "= 7Y 1/6°] AF3taL A
w, v]5 GDPe 1/55 A4bstar it ojibsiera wjEdS ZH) W2
o2 Iy =Y, AHIAIE o]AkstekA  allowance "] 2F 99
1,2009€ & A& A= LA U



72 ©AEgY FAEE

He

A3 wRlel g AT

= i st s B
<& W-9> =Y RGGI allowance Eof 2l F
$1,000
From leftto right:
Wermant
$a00 Rhojde Istand |
Delaware
SBOD Maine
New Hampshire
Connecticut
ST0D -
- New Jersey
:.3 Massachusetts
2 3600 Maryland
Eu New Tark
E B All RGGI States
_g 500 4 ———
4
E 5400
g
5300
%200
$100 - I
5.

z00% 2010 011 Total

Z+&: Paul J. Hibbard. et al(2011)

RGGIO FHeidk 1070 F85o A AA2  F717FA] (economic
value added)®] =@A|7}*|(Net Present Value: NPV)Z 16SEH=ZE F
ArEd zb FE QI we 2 Hele gdsid, o BAA s
1999 Hv 33Eeo] Dok Ao yeyth
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<ag -10> RGGI Al X9 ZdHH &1
$2500 -
52,000
$1500

=

B 51000 |
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E

= $500 |

i
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i -
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§  slsoo)

&8
$(1,000)
$(1.500)
$(2,000) -

Power Plant Dwner Net Revenue Consumer Bill Reductions RGGI Program Funding Total

F 3% A FE, 20119 A A2 AAE
Z}&: Paul J. Hibbard. et al(2011)

TR/t RGCI Ale B3 42 F2 ouA &g 7149 v
2, ¥ 3 9'd(solar panel) AX]

A% =5 1§ 5o ANz Alse] 29e FUAA Bk B
P &8 I (multiplier
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)
oy
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3 RGCIE &Mty Y 2n 2 AYaF AF F22 WA
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AT 717 B JHA, 719 2 AR 59 WY ASATE de oo
oF 119 2ol date Aoz AEH, FFHoR FA 2viAe A
S 9T 2598, A 2HIAe] A 18198, AganRe] A9 2493
gele) wg APaRs TAETh JA7kmek I (heating oil) 4]

o 7400012 e] ulg Hzko] WART. oo
A

g TEE YERdT
<ad ll-11> &H|Xe| &= MEHea 44 72
51800 -
$1,500
__ 51400
s
§ s1200
E
_g 51,000
g
g 5800
E $600 -
£
S
5400
4200
s.
* o &
J‘f oai" 5‘# ﬁa ‘Ps‘if ..?é & “j\‘# d‘eﬁ& b&é@ (s:@q:}
& i SR
+ &

Z}&: Paul J. Hibbard. et al(2011)

A AE CO, allowanceE FYsioF kAT 2009~2011E 717+ &

& 5o mE 27 HES I5aAh 47180 2E RGGI

A @& ZFado T HAY LH|gko] 7HAEY WA AR}
o=

ofEh NPV 7[Fo® B FEoA 169 &

™
g,
il
ox
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<@ H-12> L™ Rte| =42 M3l
s

$(zo0)
‘:g- ${a00)
5
F Sleo0)
3
g $s00)
1]
4
¥ $l1000) o
&
€ s(1,200) -
S
@
5 4(1,400)

$(1,600)

$(1,800)

f & & ¢
@y d"é’ «z‘fp q‘** Jd& f “3 +°"@ Jﬁ qs?‘}f
& AR

Z}&: Paul J. Hibbard. et al(2011)

RGGI®] 44 AAZHY a2 7 +HZ RGGI allowance Fvjj<=
olo] &&3 A9 W $FaFHI}F Folstuw zk FE - AGERE o]
A UEbE & Atk & Eo], RGGI A4S 8 F&E9 oY
A AbE o] AbEEHE FolAE RGGI Z21o] Fr|doz A
dHewS #AaAA A9 AREAAA 27 ¥E aRE g
HHH, RGGI #wi =98 General Taxpayer Funded Programol A}-&-3}
= A5 ) Fojo] MY AzFloA AAl i tE FESE o]y
= a3t LS Ao,
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78 "aEgo IATE 4T TRt I A+
3400%HE0] AfH Ak ¥ 2011 JIE §3 &4 AT oF 197
=02 AEH A 2 aviAdE T AT 99007t EL R FUtst
A glem, A g9 G4 olg FolE Zo] Ik
E M-9> =2HE A& Hefzk 2 Hejgze
(91: COMRHE)
Compliance CDM CDM Volunta.ry 7
Total . JI & retail
Primary | Secondary
2004 106 97 9 4 110
2005 362 341 10 11 26 388
2006 578 537 25 16 33 611
2007 833 552 240 41 43 876
2008 1,501 404 1,072 25 57 1,558
2009 1,170 245 899 26 55 1,225
2010 1,531 224 1,260 47 79 1,610
2011 2,012 264 1,734 104 99 2,201
(&9 wRrae)
Compliance CDM CDM Volunta'ry A
Total . JI & retail
Primary | Secondary
2004 539 485 54 10 549
2005 2,706 2,417 221 68 231 2,937
2006 6,390 5,804 445 141 146 6,536
2007 13,383 7433 5,451 499 263 13,646
2008 33,155 6,511 26,277 367 419 33,574
2009 20,575 2,678 17,543 354 358 20,933
2010 23,752 2,675 20,453 624 504 24,256
2011 26,432 2,980 22,333 1,119 706 27,138
Z+&: World Bank(2012)
g, CDMS BalA = wEd<Q CERS pCER(Primary CER)¥
sCER(Secondary CER)E TA] Al&3tH o] AL, IE S8 A &
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v <

w0l
3,

A2l ERU 4] pERU(Primary ERU)¥} sERU(Secondary ERU)Z
A E T2 sCER A &2 2010 129 60007+-= A 2011
J00THES T 37% Z71EtAon), ZelTl 7 setel ulet A
TN 9% FEste 2011d 2% 333092 E /15IAY WE
9| 12 ofFeld 713k Fdo] il Wt pre-2013 CER %
A 7R 20110l BHA] skEst Al ZHAl= Ad 7] i
32% 3steteted 99009 o]t o]9f YR AHOZ post-2012 CER 3JA]
e sl Byetal Ad F7] ] 3% we kel 1% 9,900
gefol 23 post-2012 A Fo] SolPFol®E Eetal, o o
oldg a7t #AZ =LA IA wiEdY HAY Wz vl Ak
of 7&9o] ofstHal o

2 g9 L rlr
fo 12 4r

[K

29) Z2AHE AYA G A Bt wjEd 1mary9v} secondary® ¥
t}. primary CDMe|4 JI¢] 7-5- CDM 3! ] /\}?3 afrFet i AE A
AoA FAsE W= HAx2 7%1]]3]-1:— 531, secondary+
HEde] de, de 9 FH=E Adad 2 HEH = Tl AWH=

TEAgs e



<E -10> & EYH Z2HE A& Helgr & Hel# =2
(T9: COME, 1092 8)
o Al e Ael ol
- 2010 2011 2010 2011
sCER 1,260 1,734 20,453 22,333
42 = SERU 6 76 94 780
22t E
9_2@1}\]% 7]5}' 10 12 90 137
27 1,276 1,822 20,637 23,250
PCER 124 91 1,458 990
pre-2013
B pCER
zeAE | F 100 173 1,217 1,990
HFsy A] &}
A pERU 41 28 530 339
A
Je 69 87 414 569
27 334 379 3,619 3,888
27 1,610 2,201 24,256 27138

Z}=: World Bank(2012)

CDM A} 20041 11¥ UNol H %2 CDM AlYo] 523 ol%,
2011 129 & 7|E F 3745719 Algie] UNJ %—iﬂﬂ Ao A%
T <2 CERS 59 58239 %4 galy Z71sta vk 3], 20099 ©]
S A"T oA CERS Z=#3t] CERo] AA= HLEEH Atk



AR 81

<E IllI-11> CDM 5% d=x F0|
ZAMA () gh=(3d) AA tHl = BlF(%)
2006.5 183 - -
2007.12 885 16 1.8%
200812 1,284 19 15%
2009.12 1,976 35 1.8%
201012 2,659 51 1.9%
201112 3,745 66 1.8%
Z+&: UN Framework Convention on Climate Change & ¥ °]A]
<E W-12> CDM &= A" ofa CER & 4AM CER 232t
AT dACER (CO, HE) 2 A CER
N A wiH ey
& 3} _ .
A = Sk Bl (%) (CO, &)
2006.5 94,000 - - -
2007.12 187,004 14,352 7.7% 102,471
2008.12 241,817 14,599 6.0% 235,887
2009.12 335,028 14,865 4.4% 361,691
2010.12 413,797 17,058 4.1% 490,730
2011.12 558,239 19,465 3.5% 815,695
Z}&: UN Framework Convention on Climate Change &3 ¢]X]
20129 1€ 13¥ 71F ¥ 3796719 Aol UNel F5Eo] =],

o] % 3,12871(83%)°] ©o}Alo}
o] 3,01871(68%) o2 71 ¥ H

Z7IHEE =
TOo7 AE

64%, LZAE

#3 CDM Aol of

=1
=

B Aotk AgEEE oA

o O
=0
o=

42},



82 BaEgY IATE T4 Tt o

o
2

:ll

Mo

PES T3 tFE o]FoAa Ytk ZRAE F J|E Fam 9=
A=r 1,3037(29.7%), =92 88771(20.2%), U 47171(10.7%), dE&HE=

427(101%)2 49 42717} A4 Z2AEe ok 70%S datn Uk

olZH T, A= T w2 BAE 78 FAEe T A=

s
oA gR7Fs ol =il %@ﬂé AdE A A9 A A B H7E
=

A A AYS FHOE J1EH - AAH Ago] A ol F: A
T 9ee & Uk

<33 M-13> X AH-AIHH CDM Al 2 s g

=] otza|zt
2|7t 2.1% AR2RH

15.1% olgtEd

o
SHH

0.4%

F 020124 1€ 139 7IE, 5% ZRAE F U
Z+&: UN Framework Convention on Climate Change &¥°¢]A]
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M. Baaee) FASFD ALY
<E I-13> =714 CDM A Azt ol =2k 3 Z2HE o 58
=7} Az A= AFHCO: HE) ZZAE F
== 360,011,393 (63.9%) 1,785 (47.0%)
A= 62,807,639 (11.2%) 776 (20.4%)
Hahd 23,794,138 (4.2%) 201 (5.3%)
Sk 19,475,942 (3.5%) 67 (1.8%)
HA = 11,062,217 (2.0%) 136 (3.6%)
A= Ao} 7,995,687 (1.4%) 75 (2.0%)
F-=H 7] 228 6,273,394 (1.1%) 13 (0.3%)
g o] A o} 5,869,063 (1.0%) 105 (2.8%)
A 5,652,633 (1.0%) 52 (1.4%)
= 60,075,903 (10.7%) 586 (15.4%)
Al 563,018,009 (100.0%) 3,796 (100.0%)
F 20129 19 1BY 7F, 55 ZRAE F UIF
ZtE: UN Framework Convention on Climate Change & %] °]=]
<a% li-14> CDM At FA=7F &
QAEZ|Ot
1.9%
-
29pd
7.2%
T+ 7%

=
T

120124 1€ 139 7|E, © 8 ZEAE
Z}&: UN Framework Convention on Climate Change &3 ©]X]

T



b AR =2

AAA AAANFA o] ek FA= 2008~20099 =2 FEH7IE
AAEE @45 BIoy, T3 FYUA MLy f39 A=
&G ] AA g wet 2010d 2,1109€ e FRE F7FsEA
20041~20101d  Ato]l HAA AAANAA ]tk AFEAE wd oF

120%% AT Yo, AeT) h FAL FUHT YE FA
otk AT FEFAE AA HAF FAAOU FF, A%, v 5
Hmwg%oﬂ o N% FETAL AFHOL B30 2010 AL

7HAE Holal Elt‘r.

<E -14> Yo X[off et M7 FEFA

/\] _‘:LOEX]_

: e R R
2 (financial nem; Lmvestment) R&D/AE L5 27
aaz | /] Ef% 7 A ET 2}
2004 15 4 19 14 33
2005 31 12 43 14 57
2006 55 21 76 14 90
2007 80 32 112 17 129
2008 82 51 133 26 159
2009 67 55 122 38 160
2010 70 72 142 69 211

A}Z: United Nations Environment Programme and Bloomberg New Energy
Finance(2011)



M gag6o) FAFEY A4H 85

At B2 AHR Y B g WHANE ) 22 Utility Scale 2=
HAE thgt A4kato] Wl A (asset financing), A9 7ol gk WA 7)1
g, QAR 7199 F24 EP Fo] FAol Hi Utk ZEAE]
tated 2010 1,278 2@ 7} Apakatol A2 =
AR Aol thgh it FAZE o]FolA 1 Uk FH R&DE
=3 Y= 71% Aute] thak Ex= 20108 5392 o
s/ lojA AR R&D7F =24 93-S @9stal ok
P aAle] dolM e FURAIGCIA Y F4 BE F
A3 2715 20103 15491987 EXEHT 9o, 20043 o]F A
B 84%° =& AAAAE Hola 9l

7]

>

v
A
=]

E IN-15> MYol xfof chet MFFA &4 F0f
(29): 109<3)
2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Wl 21 7 2] & 0.4 0.6 1.3 1.9 29 1.5 24
71& o
A A HR&D 1.1 1.2 1.3 15 1.6 24 53
=
719R&D 3.8 29 31 3.3 3.7 3.7 3.3
Private 03 | 08| 31| 32| 66| 31| 31
- Equity
A -
A A} Public
market 0.4 4 11 22| 128 | 125 | 154
new equity
A
. o] Al 183 | 372 | 621 90.1 | 1147 | 1075 | 127.8
:4115 Small
distributed 8.6 | 10.7 9.4 132 | 211 | 312 | 59.6
capacity
A 329 | 574 | 913 | 1352 | 163.4 | 1619 | 216.9

Z}5: Bloomberg New Energy Finance(2011)



SAadss FAAe] AgS Rot wjEA(credit)S FEShe OGS
ZRAE FAdt MEdEs FREAY qAMEA

CER, VER(Verified Emission Reduction)®} #Zro] o|u] g HjEH <]
et S, HEE T d5s Tk A=

3]
(BE)S FAANA vigsl=s FHlE Ad

o} AlA232 PCF(Prototype Carbon Fund)g APdte] AMA &

A Ay A 988 sl¥ed, dA MA2e] Carbon Finance

Unito]l 4 £ £ A== 25 1202 A @223 AF ] 244

7198 Sy AAlLde F2 EU AHHe wiEed i 9=

(outsourcing) 70| TS HPEAT, RIZF AR Fox §
b 1

Siek. AALY GaAse] Fold ¥

Eaﬂi %}Oﬂ%}%it‘r.

2007'd 71 A AAA &9 T BEAEE 25 5671E °F 80
ge1E gt e, 4 FA(investor) 2= ANt RIZEY ¥
A FE@e%)7t 7 ¥al, O teo2 WIZK33%), BF(21%)°] w0l
th & FAE 9F CDM AENFHHLR)S 53 g 28] 60%=

Vg e MES X3k ek
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<E ll-16> 3l F2 EAHE g
A= Fa 75 EXE
Z2EEY dE, Nyt o -
7 }-Iﬂ—a
7} 29 = (PCF) 67 A 177 1Y 1% 6500312
3 1) ) A3
4 FE oluA 4719 A, 88007 e}
g W& 73 A FANLE2Y 5
%] 2] =S A}
FEﬂ-‘ﬂ"]—UﬂE]ﬂw%% =iy, —«U]E—E‘% A, 3,6109HH
lyx Mulas= HA|S T2
ik E_;]%E =] Z] 7)) 9k
9) }\q;]é SR Yadas ZHu 19 7,0009+23
=
FEZZ oo} 73 ofAlo} &3, o
A Mu|AA= w22 H]A] AFAL 50003
. B &g 9t=CDC, ZZE| X~ F
felsier e | PR ° 1972
olgtg|ol FFEHE olgtg]o} AR 8,000%H
YR 247}~ P& HELLY, &Y, wj2ro], o o
A v Al 5 E3RA 13 a100erer
_ _ Q2Eo}, Ayt T AN,
Absl g TR e ez UEe = 19} 2860712
71513} PLC 3= 7158} PLCA 39 &)
2579 JHEHE 2791 A5 19 7,0008 22

SR I GES GH O o 71 X3 WEE Qg 7[HY wiEe B &
°le] MEAS AT BHoE IANAA AFE 7|2FFLE el
wedFoIth 1997 w=r] AE(Enron)A7F HE2 AEste] LA
£ AlFstae™, 19999 99RE A7/ A w4 (Chicago Mercantile
Exchange: CME)|A 255 7|2AFe2 o= A&, 34 &l A
How, s G A AFdtel wet A IASE A St

a9k



M ea389) FASTH AN 89

AAA SR FES] AF FEAFTE)E 20109 1189 =
200533 20079 FA43] FrletRoy S 2H F8917] %2 O R
7} stk ados BEta 200039~2010d AHTF 15% ] A A
£ Rola Qlth

<3 WM-15> M DY EF A 72 F0f

50

40

30

20

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

F 9B A
A &: Weather Risk Management Association(2011)

AT GEA LS FEAZFT B EA ] E7] WEel FEAES
38 7190 AT GFATY TS AASA Hell wet st
Al HAT. 2009~2010d A IRA ] AREEE B, CME 7
o A HrluE A% A9 I &

o] HFo] —7}(25%%33%)%}93\ H, aﬂﬂk’ EH] 1 4 K ok% ol
T FAF 2 FRAY ﬂﬂ] 15l Al

OTC Aol 7% 2010 FHAGY HEHH]?S‘O] AA F7vskal Utk



90 B2Eg§Y FAFY

A

A3 wRlel g AT

<33 l-16> CME-OTC XY M At Ex

1o
o — Other
Ho% 1 o Exirape
0% {
0% DX Anwer.
s0% South
- BNAnNeT.
44 East
FON BN AT,
20% Midwest
ws BN AT
p Wiest
Fieng 10 SO 11
pieo
PO her
Fast
- m Emropsn
el 1ML Ameer,
S0 Soanly
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WCIe  &3he AElEUoldE  2006d A XYool 7| Sy
(California Global Warming Act of 2006: AB 32)= A|g3stil, °]&
220208 7HA] A7FAHEHS 1990 FEOE UEUe BERE
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2 AB 32 Scoping Plan®] 20081 69 =131, 20081 d 12¢€ 3]

1 =l
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AB 32 Scoping Plan®] A2 F sl e xyo}l FTaj=a A A
+ A x Yo} o) 7|2 (Air Resource Board : ARB)©| F&stA Hh
2010 10¥ Proposed Regulation to implement the California Cap
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3 58 AA HFHoz 20129 8¥ 30¥ A FYHAH(Office of
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T3k A Hl & SHA| 5 2H(CO H BHE)
2013 162.8
A1=5717r
&1 2014 159.7
2015 394.5
A2E4 717 2016 382.4
2017 370.4
2018 358.3
A3E 717 2019 346.3
2020 334.2

2} 5: www.arb.ca.gov
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ofsf whAlel Al B oA EE HE TEs) el
g oot

2

né&al rr
(0]

ro ;W
‘; ¢
Of

o N
ifi T
—‘—4 L

g Sl 24T viE ] tig Rae 9%% GHG #i&%
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Power Marketing LLC®} W|= Shell Energy North America, L.P.7}t¢]
A Z  100A1%Fe] 1CCAT 17222 AZAHAT. dA ICEAdA =
Vintage 2013 CCA Future, Vintage 2014 CCA Future, Vintage 2015
CCA FutureZ} A=l Atk
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