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CO, emissions (GtC)

Source: Matsuno et al.,
“Stabilization of the CO2
concentration via zero-

] |——=——RCP2.6 T\"‘“—.«:«r—f_,ﬁ emission in the next century”,
Z650 ' ' ! i presented at the CIGS
P — | — | — | | Symposium on Oct. 27, 2009
2000 2020 2040 2060 2080 2100
Year

Z650 is located in the middle of the two RCP scenarios, therefore it could take the
advantage of second best solution, i.e., to be more feasible than RCP2.6, and to have
better climate performance than RCP4.5. 3

CO, concentration

CIGSOHAALFE D IVIRE
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Scientific analysis based on

--- target of global mean temperature rise

to limit the global surface temperature rise to approximate 2°C
compared to pre-industrial levels

--- overshoot scenario with zero emission

to decrease the CO2 concentration by zero emission after a peak
over the target concentration

Conventional stabilization scenario

100%
a0% |
sow| |
FO%
GO%
s50%

Target concentration

P AE B HE TS L —
Ronewalbile anorey
| I ANuclear power

0% IE T ¥l Fossil fuel
Concentration balanced 30%
by the emission and the 20%| |
natural absorption 10%

* O%
Time 2002 2030 2050 2100 b=a Y

Overshoot scenario
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500 5

450 +

400 o

350 =

a5 1 1 1 1

= o n
=] in o
1 L L
T T T

Temperature change (°C)

et

@
1
T

Multi-gas concentration (ppm CO.eq)

300 T T T T
1950 2000 2050 2100 2150
Year

0.0 1 T 1 T
1950 2000 2050 2100 2150
Yaar

2200 2200

The environmental impacts taking into account of all the
GHGs in the Z650 scenario.

Source: Matsuno et al., “Stabilization of the CO2 concentration via zero-emission
in the next century”, presented at the CIGS Symposium on Oct. 27, 2009
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Methodology
Global Energy System Optimization

Model
GRAPE* (Global Relationship Assessment to Protect the Environment)

Input Output

*  Primary Energy

* Final demand of

each sector
»  Electricity

e CO2 regulation
e Heat

* Energy unit cost

tc.
k e

* Kurosawa et.al., Energy Journal, 157-175 (Kyoto Special Issue)

. Transport
etc.

/
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Total Primary Energy continuously increases up to 2100
Less energy consumptions in REF and Z650

More clean energy combination in Z650
35000

MTOE
30000
25000
20000
B Renewable
15000 = Nuclear
10000 ® Fossil

5000

0

Changes of Primary Energy Mixture in Z650 (Fossil: Nuclear: Renewable)
7:1: 2 (2030) — 5: 2: 3(2050) — 3: 2: 5 (2100)

CIGSOHAALFE D IVIRE
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[ Industrialized countries ] [ Developing countries ]
» Total Primary Energy is » Total Primary Energy
almost constant up to 2100. continuously increases up to
» Share of fossil fuel gradually 2100
decreases » Peak of fossil fuel consumption
> Alternatively, share of at 2040
renewable energy mainly » Both Nuclear and renewable
increases energy increase remarkably
18,000 18,000
16,000 16,000 -
14,000 14,000 — — — -
— 12,000 e — 12,000
O 10,000 — M O 10,000 -
E 8,000 E 8,000 -
=~ 6,000 - =~ 6,000 -
4,000 - 4,000 -+
2,000 - 2,000 -
0 - o -

2000 2020 2040 2060 2080 2100 2000 2020 2040 2060 2080 2100
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80000

70000

60000 -

50000 -

< Biomass

40000
30000
20000 .
10000 - I
O T T T T T T T T
2000 2020 2040 2060 2080 2100
Nuclear Power Capacity 2000 2030 2050 2100
(GWe) 370 810 1,800 2,600
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Additional Investments vs. Fuel Saving Benefits

3

N
o

N

[uny

(I9A9] GOOT 03 OLyel) UOISSIWH
© =

Global target (2005 level =

ri. (invest)

/\

P/
__/_'_ _____ 7650
---- REF

\$4 (irll;/est)

_ REF 7

| countries

2000 2010 2020 2030 2040 2050

Developing

(2005 level =1)
$9Tri. (benefit)

Industrialized
L countries
(2005 level = 1)

$5Tri. (benefit)
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25

Trillion USD
20

15

10 -

m Additional Investment
-5 = Fuel Saving

-10

World Industrilized Countries | Developing Countries

-15

Z650
NuPO
NoCCS
Z650
NuPO
NoCCS
Z650
NuPO
NoCCS

-20 ‘
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g
©

30 ﬂmjﬁ o 16 L Developing
) /\
> 14
- ﬁ 12 / \\
20 ; 8 o /
15 4 _— N g
_— — o) Industrialized
10 9 0.6 .
5 Industrialized <
X o2
0 ' ' ' ' ' 0.0 . : : ‘ .
2000 2010 2020 2030 2040 2050 2000 2010 2020 2030 2040 2050
Amount of CO2 emission Ratio to 2005 levels

Industrialized countries peak out in 2010, and reduce their
emissions by 50% in 2050 compared to the 2005 levels.
Developing countries peak out in 2030, and their emissions
increase by 10% in 2050 compared to the 2005 levels.
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Regional emissions and carbon intensities of Z650
Ratio to 2005 levels 2030 2050

World 1.20 0.75
Industrialized countries 0.95 0.48
Developing countries 1.54 1.12

14 1

CO2 emissions per capita os CO2 emissions per GDP

(tCO2/capita) (t CO2/1000 USD)

0.6

N TN

2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

12
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= |ndustrialized countries =~ === Developing countries = |ndustrialized countries == Developing countries

Accumulative CO2 emissions per capita (2010-50)
Industrialized countries: 375t Developing countries: 89t
Accumulative CO2 emissions per GDP (1000USD) (2010-50)

Industrialized countries: 10t Developing countries: 19t
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Major industrialized and developing countries

) CO2 Emissions CO2 Emissions per capita

Ratio to 2005 levels
2030 2050 2030 2050

World 1.20 0.75 0.94 0.53

lgﬂ‘r‘li:iréi"zed 0.95 0.48 0.89 0.47

USA 0.96 0.47 0.79 0.35

EUI15 0.86 0.45 0.82 0.43

Japan 0.79 0.47 0.87 0.63

Eoe:ri(r)izlsng 1.54 1.12 1.18 0.74

China 1.48 0.82 1.34 0.77

India 1.91 1.57 1.43 1.08

ASEAN 1.64 1.50 1.24 1.00

14
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CIGSOHAALFE D IVIRE
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Major industrialized and developing countries

CO2 Emissions
2030 2050
Region Ratio to Ratio to Ratioto | Ratio to Ratio to Ratio to
1990 2005 REF of 1990 2005 REF of
levels levels 2030 levels levels 2050
World 1.60 1.20 0.82 1.00 0.75 0.46
l’;ﬂ‘;i:ﬁi"zw 1.05 0.95 0.89 0.53 0.48 0.48
USA 1.16 0.96 0.90 0.57 0.47 0.47
EU15 0.89 0.86 0.91 0.46 0.45 0.53
Japan 0.93 0.79 0.90 0.55 0.47 0.66
Eoea’rﬂ?i?sng 2.82 1.54 0.77 2.05 1.12 0.45
China 2.77 1.48 0.74 1.53 0.82 0.37
India 3.42 1.91 0.72 2.83 1.57 0.37
ASEAN 3.74 1.64 0.80 3.41 1.50 0.57
CIGSOHRLFEDIVIRE
PEHHER o TR
Regional additional investments

BAU to REE Addi'EIi_(;n(azlc;{]a/_eSsg)nents Share(oi/s GDP
World 11 0.28
Industrialized countries 0.09
Developing countries 0.55

REF to Z650 AdditTi%n(azlolF(\)/_eSS(gr)nents Share in GDP
World 11 0.28
Industrialized countries 4 0.18
Developing countries 7 0.43

12
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l—l_l -~
EHI 5HiF
Ratios to 2005 levels 2005 2030 2050
REF World 1.0 1.5 1.6
2650 World 1.0 1.2 0.75
Industrialized countries 1.0 1.0 0.5
1.0 0.5
US (0.8) (0.4)
0.4
EU15 0.9 (0.5)
Japan 0.8 0.5
P (0.6) (0.2)
Developing countries 1.0 1.5 1.1
. 15 0.8
China 2.1) (2.3)
India L9 16
(2.7) (4.1)
Harmony in industrialized countries and Gap in developing countries
17
MR -~ =]
CIGSOHFLBE DIVIRE
l—l—l -~
EHRI 5%
Accumulative Emissions (GtCO2) (2010-50)
1000 BAU
Domestic
Effort
800 —
BAU
600 Domestic 2650
Effort
2650 Global Vision
Global Vision
400
Industrialized countries Developing countries

BAU: traditional development REF: energy conservation Z650: Low carbon vision

International cooperation is necessary to fill in the gap in developing
countries from domestic initiative to low carbon vision
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International
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harmony

Energy
economics

Energy
technolog

INVITr—18

Global sustainability

:Praétical approach &
- workable scheme

Feasibility & rationality

Feasibility & portfolio

Periodical target & pathway

19

Evav X F0LODEMREE

Second CIGS International Symposium (Sep. 16, 2011)

Main contributors

Country Name Position
China Dadi Zhou Former Director-General, ERI, NDRC
Italy Calro Carraro President, University of Venice

Vice Chair of IPCC WGIII

France | William Ramsay Senior Research Fellow, IFRI
USA Susan Slolomon Professor, MIT
Former Co-Chair of IPCC WGI
Japan | Taroh Matsuno Principal Scientist, JAMSTEC, IPCC WGI

Yoichi Kaya

Director, RITE

Masakazu Toyota

Chairman and CEO, IEE

Mitsutsune Yamaguchi

Professor, the University of Tokyo, IPCC WGIII

Taikan OKi

Professor, the University of Tokyo, IPCC WGII

CIGS working group

20
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ECavHBED-HDEMRMEE

Common understanding

Considering the absence of clear vision on international agreement to combat global
warming, we, specialists and persons in charge, came together with a sense of crisis.
Through discussions on the new scientific knowledge on climate change and its
suggestion, the new scenario of greenhouse gases emissions and the new international
mechanism for realizing the scenario, we have reached the following common
understandings.

1.

2.

To support the feasible scenario of greenhouse gas emissions on the basis of the
climate change science while taking into account over shoot scenario.

To pursue the long-term global energy vision by the global optimization of mitigation
costs of carbon dioxide under the energy related low carbon dioxide emission
scenario. To welcome the vision that is balanced between additional investments and
fuel saving benefits.

To promote the deployment of low carbon technologies through international
cooperation based on an open, fair and efficient international mechanism. To share
the will of realizing the energy vision in which economic growth and global warming
control would co-exist.

The vision is to be shared through international discussions.

EvavBFDO-HDOEMKEEE
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23

18

58
BAU

53
N 48 China
8 = Inida
5 43 = ASEAN
— 38 = Other developing
g mUSA
7 33 mEU15
S 28 = Japan
L »a m Other industrialized

2650
18 T T T 1
2010 2020 2030 2040 2050
Regional reduction
China and USA are the key regions
25
AR —_ - =
ESavEBROEHIZ(ETIVETEKY)
58
BAU

~ S8 Energy conservation
Q 48
@)
5 43 Power generation
c 38
=
2 33 Transportation
L% 28 Stationary

Z6

CCS

2010 2020 2030 2040 2050

Sectoral reduction
Energy saving, Power generation and CCS

are the key technologies
26
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ED3VEBOEHIZ(ETILETELY)

T t United States Japan China
arge
g 2030 2050 2030 2050 2030 2050
CO2 Emission
(Ratio to 2005 levels) 0.96 0.47 0.79 0.47 1.48 0.82
Emission Intensity
(tCO2/GDP) 0.28 0.09 0.12 0.06 0.40 0.12
Energy Intensity
(TOE/GDP) 0.12 0.09 0.05 0.04 0.20 0.13
Energy Mix 1. >y . o . o 5. A
(FF: NE: RE) 8:1:1 5:2:3 7:2:1 6:2:2 6:2:2 4:3:3
Power Generation Al e o o A o
(FF: NE: RE) 7:2:1 3:4:3 4:4:2 3:4:3 4:3:3 2:4:4
f | Energy Conservation Energy Conservation Energy Conservation
Portfolio Energy Conversion - Energy Conversion
CCS Energy Conversion cCcs
27
SN _ . —_— - =
EDavEROEOIZ(ETIVETELY)
15
BAU
~ Energy conservation
3
-1
O
N
— .
S Power generation
w
27 Trans i
= portation
L
Stationary
2010 2020 2030 2040 2050
China
) Energy Power Transportation | Stationary | CCS
Reduction | gaving | Generation
rate in 2050
44 33 6 3 147 8
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8 BAU
~ Energy conservation
@)
@)
(D 6 Power generation
N
c
O
g N\ Transportation
c 4 :
L Stationary
Z650 cos
2 T T T 1
2010 2020 2030 2040 2050
USA
) Energy Power Transportation | Stationary | CCS
Reduction | gaving | Generation
rate in 2050
33 24 11 3 29- 9
SN _ . —_— - =
EDavEROEOIZ(ETIVETELY)
—~ 14
N
3
4 BAU
9 1.1
c :
o Energy conservation
‘n
=2
: \ Power generation
L .
Transportation
2650 \Stationary
0.5 T T T 1
2010 2020 2030 2040 2050
Japan
) Energy Power Transportation | Stationary | CCS
Reduction | gaving | Generation
rate in 2050
22 46 18 12 0+ 0
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BEHEDEKREI(GDPND7%) (B1&I200512L5)

e ITHRILX—FEIF
BEE— (FR)

BiaRET

Real GDP

Unemployment rate

Private plant
investment

Disposable income

Utility costs

Marginal abatement
cost

25 HDRRA

(B%)

Baseline ‘
(A4% from 1990)

Based on an
assumption of a
1.3% annual growth
of Real GDP

' 35-62 US$/tCO2

Cannot be compared
simply due to the
different models

Previous Target
(A 7% from 1990)

A0.6% in 2020
(depressing)

Current Target
(A 25% from 1990)

A3.2% in 2020
(depressing)

A0.2%
(rise)

A0.1%

A 40,000JP¥/yr
Per household

A30,000JP¥ /yr
Per household

" 15,000YP¥/tCO2

If putting the cost into
energy price, it would
make a rise by 30JP¥/I
for gasoline

A1.3%
(rise)

A 0.4%

A220,000JP¥ /yr
Per household

A140,000JP¥ yr
Per household

" 82,000YP¥/tCO2

If putting the cost into
energy price, it would
make a rise by 170JP¥/I|
for gasoline

Source: “Long term outlook for energy,demand and supply”, METI, Aug. 2009




IEENDRF
(CKE)

Average costs (allowance prices)
. (2005 $/ton CO2)
Scenarios
2020 2030 2050
Cap and trade (APA) 24 39 102
Without international 49 30 209
offsets

Data source: “EPA analysis of the American Power Act”
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Trillion RMB National GDP
250
150
100

50

0

2010 2020 2030 2040 2050
—BAU =——REF —Z650

BERXFEOHFMEIZEKY
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WIN-WIN®D B] BE14
Dart; (BkfH5ERER)
-Parties

United States: Natural Resources Power, Number One Economy
China: Human Resources Power, Number Two Economy
Japan: Technology Power, Number Three Economy

-Technology capacities
United States: Shale Gas, SMR, Battery
Japan: End Use Efficiency, Clean Coal

-Natural Resources capacities
United States: Coal, Shale Gas
China: Coal

-Human Resources capacities
China: annual 4,000,000 graduates of science and engineering

WIN-WIN®D B BET4
GEL: 0B ES

China Japan United States
potential A x O
T | 0 :
RSS%T?CZS O X A
p 0
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WIN-WIN[Z[R] [FT
(BXHPOHETENR A A=)

United States Japan China
Techrif(j)logy Techht)logy Human Fiesource
Fund Fund Fund
R&D Center Low Carbon Technologies
Plant Maker Plant
Implementation Center Business Model
Internal Application External Deployment to Developing Countries

39
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Trillion RMB National GDP
250
200
150
100

50 I
0

2010 2020 2030 2040 2050
—BAU =—REF =—Z650 2650 with International Cooperation

Scenario 2020 | 2030 | 2040 | 2050
REF -3.6 -3.3 -4.2 -4.5
Z650 -6.4 | -10.6 | -19.3 | -22.3
Z650 with International Cooperation 0.2 -4.2 | -13.1 | -16.3

BEARLOLRBEIZLY 40
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Source: Steven J. Davis and Ken Caldeira (2010), “Consumption-based
accounting of CO2 emissions”, PNAS , vol. 107, no. 12, 5687—5692

42

25




=+ =A
ibA nff

-CIGSOHRE IVIBZEIZODNT. EMREINTZEZEL T,
HELDDO2HB,

- ZEDERJRIT DRIZEWT, BREHINFT—EL5,

—ZZ;EH%H[I]%IHZFQ(TC BARPICHEKRFLABEMTEGZEND

" BRBOWIN-WINtGHRAF—LDEEIT HRESI D DER
[ZKRELEMTES,

-BARAF—LDOBEICAIT T, EFIRBE OS5 EN R
Nd,

26




CIGS #v/voo—iovmsmsm CIGSRE{LHIFIOEXEE DI T —H2 3972012
The Canon Instiiute for Global Studies 7ﬁ 24 E ﬁﬁ

CIGSIARILFX—2050MfE £
B E

/50— )L B RSB
By 1&HE

v
glﬂ_{

I)LF—2050fFF8 & (CIGS) A 7\ —

A IN—

HRERREE EIUESE. FUBREF Ces

WH— BREE, T —. BANR TRLF—HRETEHRRA
KHE#EL ®RRIFXKF

A & TFOX

BARE./NEWLR— RERXFE

EZREN REILXE
EAaO—/\—pkE—

(S BRI A N—)

EHM—, LHEL BHPRHAERR

(TR H—)
MEIFREREIR BFRRRRME

27




_NETOHERNBTERFR

BEMNRARADOBEHZE LHEHHIRERTE
Z650 OFAER R USRS E T
RN SIEREEZEHTENSERNIZZ{DCO2%HHTES

IR —TITFETIVIZEBIRILE—ERDTF A
Z650%HIHEHtEL T, HASKEEL
BEHIVZEELOHIEMICE IV TERCERT ALY K
b 125 751 87 S 1 D 8 B HE L ER

S IRIILF—RTLOBREESHT
BN ELETRA VDR E
HRRUHIBEEC, BNEEEETARA)YRTHN—TES

-ER B HARATF—LOEE
EREIFIILTF—BEHEREZTDELEFEBBART—LDEE

201 2F MR RE

26502+ A [<BT 2R RHEOBERE
REIZE, THEMES

S IEETIVIZEBAIRILEF—E IV DEET
IRILX—1HEE
Bt D B E AR AT

HEFETIVIZEBZ650F1) A D L1
R LM ELHA LR F T

BB ARFT—LDIEE
BEREIALT—HHTEREFRDELEEBIRARFT—LOEE

-EDavHEBEDOREENY
BARDEN . PEOFEH. KEEDOXR

28




SIRFFOBRE

il
(i
ot
O

Ll
>;|t _
¥ &

0 o
-

T



30



SUBRPOERE
HERS AT LETILIZED
2650 ) A D TAxE T EDFRET

BHP MR REREHER
LEHEE BHM—

201247R24H8

R \ORws

© CRIEPI 1

Wl

S

®650NE R
» Matsuno et al. (2012) Part 1, Part 2

QIR AT LETIL(CESML)IZKBEEMETE
>TOHHZEDEREREIZER

© CRIEPI 31 ?




R &z

7650 i

Matsuno, Maruyama, and Tsutsui (2012, Proceedings of the Japan
Academy, Ser. B, E[1f@I|#7)

“Stabilization of atmospheric carbon dioxide via zero emissions —
An alternative way to a stable global environment”

Part 1: Examination of the traditional stabilization concept.

21t RTF D CO, B HIEMZFF AL DD REIMNAGSKIEZEIEU R
DT HEZFEIRIB, CO,NDHDEFI N DIZE T, KD
RERTEIEEHLLVEOBEHREILTHE,

Part 2: A practical zero-emissions scenario.
JECO, M NEHBREL T, 2050FFFIDRAaMro O HE
EALDF Rz R, BWEMGHEH /AR ELTZ650%1E TR,
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—7% . CO2BEHEIMDGDPANDEEF - fl HE

National GDP

Juon RS GDPZHLTFI(FS
200 4
150
100
50
0
2010 2020 2030 2040 2050

—BAU —REF —Z650

The economic performances of the three scenarios were examined by

economy-energy technology coupled model. Slight influence for REF
and significant influence for Z650.

2650/ N A A IZKBHGHGHEH BB D =812

1. RHAB4E (2650/\XxA):
v 25 % BB (20504 : 2005 £ L)
VIRTOE-#EI & A

2. GHGHEHHHIE & &
5= GRAPEFRITHE R
- RTEHIR = 2480f&k> (2010-2050)
BN EEE: 7IRUSKIL (REE=>R LE~N—E8XIE)
B EEDGDPIELEZEMNT AL OLHM B ZIE
3. EEMARFT—L( =FHITBE-ERO-ODERKFEHE ):
V _EEOBFEEICKSEMiigEE T RO
v BRI EEERID., B BERICNEBELR TSV IA—LEIR
95 (3. BAE. IR EIRE) , & EE O MTBE
@%J\hiﬁiﬁwm’ﬂ—l:*ﬁmo BT EEL=-T74F VR,
VIEBRER  —ERBEICEOKHEMNBER - BRIV IA—LA
BTt ﬁbnﬂmﬁ%%ﬂ
BT e LB 77K
MRV : ElFE A& (I 1SO)CO2HIiB £ ¥ E




EffH AR — L —ERHBECE D<M HER- &

E 5 .
P RES R SEAEHS
[ Rt aestie ) | ERor R } oot
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@Refg_rence option [IPRIZBEEDOE SR RIBITERFL
DBEAfTI=x T £C02 U/ I~ BIST I £ R TES
Al B350 3R OO S Rfiigln- TR | NIRRT L (ARMRAD)EE
ToYbTA—L
R - KIRRERAE
BRATIR A - 1 RET / \ ‘
- TS EEE DR BRFRHFHITOD I
)
‘ =3, =PRIy =l
SEE e = _E[E e .
BT E ) A}E@J
v HRE (2 E) LD ER 5 o281 5%
(T3 RE. BERRYE RIRE,
V BRITIEENER T SAT O REROED MRV
BRI NE, 5
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within the UNFCCC
Filiigin s B =

VUNFCCCOHF T, BELEMNTIEZEILIZES L. D&
?éf—&) B EEZHBRME X UENICKET 52D

|:||_-o

VEBDRIETHEEENELEICH L THMEE & UE TR
ZBLTXETDCENEZFT ELEINTIS,

- BRI REDEE - SBEEDET
UNFCCC Article 4 of the UNFCCC : Technology transfer
Kyoto Protocol Article 10 (c)

- Bali Action Plan Article 1(COP13, 2007):
MRMBARES & U] OFIDMEEIZBHES
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UNFCCC : BB icEE =

ARTICLE4 COMMITMENTS

Article 4.1 (c): Promote and cooperate in the development, application and
diffusion,including transfer, of technologies, practices and processes that control,
reduce or prevent anthropogenic emissions of greenhouse gases .........

Article 4.3 : The developed country Parties ....shall provide new and additional
financial resources to meet the agreed full costs incurred by developing country
Parties in complying with their obligations .......

Article 4.5 : The developed country Parties ... shall take all practicable steps to
promote, facilitate and finance, as appropriate, the transfer of, or access to,
environmentally sound technologies and knowhow to other Parties, particularly
developing country Parties, to enable them to implement .....

Article 4.7  :The extent to which developing country Parties will effectively
implement their commitments under the Convention will depend on the effective
implementation by developed country Parties of their commitments under the
Convention related to financial resources and transfer of technology

FEE I RNBERETO-MBRZRE . & LEMR
RIRRE (XL ER LoD BUR - BT BEDIER R E

UNFCCC’ DR HBIK B fiT#5En

RR:
v NAMAs:
UNECCC GHGHEHEIB D - IcEETH IO
o DIUMNBERERTE (BEXEMHEIBBE/
_ _ FTIE)
AWG-KP AWG-LCA v/ Green Climate Fund:
¢ Copenhagen Accord s ¢ 30 billion Fast-start finance
Kvoto between 2010 and 2012
Y Cancun Agreement & EE 20125 ~2020F £ THM
Protocol Durban Agreement |  US 10008 K Li2{%
CDM (JI) | AWG-Durban v/ MRV BEFITTENCET S

| -/ Registry fNAMAsD E2EE D=

Platform for Enhanced / Technology mechanism
Action v/ Standing committee on

””””””””””””””””””””””” finance

;
20155 E%5ET : 20208 M

i?’&"CO)EI-*%F'aEH:LJﬁ'Céé EHOTTEMHAEFO>TORIL,
A DERFHIE ., RITEESNT-AE (para2 1/CP.17)

_________________________________________________________________________________________________________________________




CDM, NAMAs , Technology Mechanism® 2=

Technology Mechanism
Clean Development Natlonally Appropriate
Mechamsm Mitigation Actions

J:EH BlH+5CDM BIEMALGHGHIETE, Rt  Ef-EIHTEHDXIE.
EI/I’JHICER#H EniHE., BEFRMZEEZZT EiE.BEEIC FGL,L
53xh3, CERIZHE  ANAMAIZERTOMRVETTS ZE-——XDRE. &
THS|RIRETH Y., EELITLUNFCCCAARSAIT KB TH/05—H (%
GHGHEHHAIFZaI Y HOEMERMIMRY, (decision JLDEXFE (R&D. E5EF.

Lt=%EE XS ODCER  1/CP.16 (para 61). A, E&k-%E5) CTE
% BE DOGHGHIEE FREOZFSISFAFL 11T
BICRAWSZENTE ENDMEDEREEAR
5, HERUSIERMTE
(http://cdm.unfccc.int/ B— YT —I D5

about/index.html o
gd1e7cision 1/CP.16 (para

B VREGRETH: s RasonEsbsERm(T  2012FSEERE

>2,150,000,000 % S Rt
MREER)o

vV 52MDNAMAEEID S5, E
FEERBEIZH DD L2145, 1th
FRE/ATES LUEBRER,

GHG 215 VELE 2012 -2020 (15-30% against RO EMEIETEA
Ay ((2005)~2012K3ETE)  pay): >40,000 Mt CO2eq
vl

CDM, NAMAs, TM~®D B 1%
(BBEOHEAERRSNACED, BB e T)

v T BE75.CO2(GHG) HI iR £ & & L
- CDM: 21.5{8C02eqb>/ LA _E(2005- 2012)
- NAMAs : >40,000 Mt CO2 eq (2012-2020 :15 - 30% against BAU) :
(Transfer, Transport and Mobility, giz)
- Technology Mechanism: &£71=, BiEHL TLVELY, FFRDEDE
R,

vV HTROMGAE/REORRIETEE=FBOMGEME? )
fast-start 300{2USKJL (2010 - 2012)
GCFEEfE11000f8USKFJL  (2020FE T) (The Advisory Group : it s
challenging but feasible) 2020LA[F 7

VER: BT 7 O—F KT8 F(com, NAMAs, TMTHIIEA? )
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outside the UNFCCC
TR EL D IRIK

[EDISIZHEMDAENSEANEINTLNADH ? |

FEENGIELEAD (EFH) BMTOBER-ERD
RNIFEFTELA OMN?

[T ZE 1D ERE

vV UNFCCC:HFIZEREZIFELY
VIPCCHITERCENTMAZEALE

v COMM L DELRE.CODMDKRAME TREFHNTLY
HWVEE HHU TR

v WBCSD: B T #Senld BT E RDRI&EE

v T = BiTER/EEL (IR EE)

vEIMERIIZEN T, —A. BB ES
EOHEMIITA TR S, (KLRamanathan,UNESCAP)

OB MT2ER(I. HHEFEM (E) MhiofthZHE XA (tE)
AT (HEEE. /D, BiiTHEGTE) 28
N, HiTERZEET,
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— IR DB BER-E R DA A—T

iR |a)R&D |b)FOCIME | )EEE |d)TAPIHINER
(2) or Bk

e)F4—K/\y

I
- R ELE|
BEOFrrIL BNEERS
" 1E m E¢ E% (1)TRANSFER OF TECHNOLOGY AND KNOW-
- NDFEE {20WoridBank ol Resaren working eper
DA SVERL
2R |a)ESTs =—X~ | b)ESTs I | o)BHTDZE | d)EfiTAT | e)74—F
(1) DEfTE DEENFRE ERUERE |2ao~A07 | \vI53 4
vt
=P

a)R&D |b)FTOP I El | )R |d)FTOPIIMER | e)Tr—F/\y
or Bk I

BT ER D= DR - 2 1%

i |aR&D |b)FOCIIrElE | FERE | d)TOPIINER | e)71—F/\y
(2) or BA¥E1t 98
- R ELE|
BEEOFvyRIL -BINEERE
-(EFHEFEE HOW, FOCC/To/1998/1, & Geober 1998
. AO)*@@J g?g?{;%gz;iij){lgyﬁgesearchWorkmgPaper
S5l | a) ESTs =—X A~ | b) ESTs AN | o) fMTDE | d)EfTAT | e)74—F
(1) DEATE DEENRAFE | BRUEE [ ao~A07 N\vI5H
k8
—BMEMRE-X | BRRE O THEE D EFREE
$2(2) $:2011GNI/A | $1,025 or less; $1,026 - $4,035 $4,036 - $12,475
ZRABEX BN EMHBE 4275 | RADIIEBK, ERW | RADZIEBK
E entry/\) 7R hhE
OECD{| PPN ANFAIREEEEHIE. | DCCEET HRIDD | TUTAIHEBUIEREL
RZIZxHT SSTIRR] | BABRUDCOEZFE
DDCEEZADAY | H-BiTEDOEHER
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RPN & - #HEIZEET HER

ORMBEIIA I —HTOER

v EDEHGETE

- P AT FEREXRE (%R, EiE. BmRALkEE)

P DTEE (B, /o) [BHREE)

- EE ZEERFY A

VEDEIEFrRILERBLT

-BEDFrvRIL(EMERE], BV EEKRE.
ERHEFE. ADBENILLE)

S EIA

R EEORMN (=—X, WINEESH ., 5. EEEER
SIMEHIE (1 IPREREE) . AR, [BHRADT D
R, AVTSEFEKRRLE)

OFRMAEIR [«one size fits all” approachlX TE7iLY

Jd= 21— - LI /- O —
BT en - T E T EZT?

v 19975 KPIRIR & . SUERETIEMTE IR E ()

VR3S EIZEF—B AR, FY., KE—- HERDFEBEADG0%.
VHBEELEA TSRV FERUVRE - HRFEHADL15%.
v ERRMRNRBEDIZFEAEITEERRTITHON TS (£2T
DEIHIN-FBND73%).
VEEENSIHEEADEHEIZIZRY A HBHN(22%),

E [ (+A 0.

v OECD/HM5Non-OECDR] [T D T HH D 3/41F H EH,

OECD 73% (77 %) 22% (16 %)

Non-OECD 4% (6 %) 1% (1 %)

130D SEHE FN$ i (lighting, wind,electric&hybryd,insulation,heating,
solar,marine,cement,geothermal,hydro.methane,biomass,waste)(Z7& B L1=f&##E R, 1BL( )H
[X— D ETOH
*EPO Worldwide Patent Statistical Database (PATSTAT)DE DL st RIS R

*Invention and Transfer of Climate Change Mitigation Technologies: A Global Analysis, Antoine Dechezleprétret,et al

**Invention and Transfer of Climate Change Mitigation Technologies: A Study Drawing on Patent Data
Antoine Dechezleprétret,et al (2008) 76




My T 120 FBAE (2000 - 2005)

Ed] HADH | EHfNHEESE | by TIOFKASE
| BADFEY | HOTEHT
7 % (IEfL)

JAPAN 1 17.4 (2) All technologies

USA 2 13.1 (3) Biomass, insulation, solar
Germany+ 3 22.2 (1) Wind, solar, geothermal
China 4 8.1 2.3 (10) Cement, geothermal, solar
S.Korea 5 64 4.4 (6) Lighting, heating, waste
Russia 6 2.8 0.3 (26) Cement, hydro, wind
Australia 7 25 0.9 (19) Marine, insulation, hydro
France+ 8 25 5.8 (4) Cement, electric & hybrid, insulation
UK+ 9 20 52 (5 Marine, hydro, wind

Canada 10 1.7 33  (8) Hydro, biomass, wind

Brazil 11 1.2 0.2 (31) Biomass, hydro, marine
Netherlands 12 1.1 2.1 (12) Lighting, geothermal, marine
TOTAL 87.2 77.2 (+: EU 274 E THF D 24%)

Invention and Transfer of Climate Change Mitigation Technologies: A Global Analysis, Prepared for the Review of Environmental
Economics and Policy, Antoine Dechezleprétret, Matthieu Glachant+, Ivan Hasci¢*,Nick Johnstone*, Yann Méniere+

FEEORMTEHRICHHHE]E(1998-2003)

2003F B E X KRBT 0 163.%, I0FERF (XM SIEMER,

Average % of | Most important

world technology classes
inventions. decreasing order

China 4 58% Cement, geothermal,
solar, hydro, methane

South Korea 5 4.6 % Lighting, ocean, hydro,
biomass, cement

Russia 6 4.2 % Geothermal, cement,
hydro, CCS, ocean

Brazil 10 1.1% Ocean, building

Taiwan 18 0.6% Ocean, lighting

India 30 0.2% Cement

Mexico 34 0.1% Ocean

South Africa 53 0.3% Cement, geothermal,

solar, hydro, methane

Invention and Transfer of Climate Change Mitigation Technologies: A Study Drawing on Patent Data,
Antoine Dechezleprétret,et al (2008)
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BTN OEEKNL R (1978-2003 )

| EFRBI7ZE TR 4L north-
north, north - south(&20%%E
£, 0FREHYMNSH DM
£ HY5 . south to north,
south-southHME 0,

# of exported inventions
1000 2000 3000 4000 5000 6000

o --—--,.,----“‘I-‘:.',..'.;'..I'._.-"_:.‘,I.-:":::*-:'—T-IT—'-'-'—‘---——---—---|-~--".‘.'.f-'-----I
1978 1983 1988 1993 1998 2003
Year

Morth North —————- MNorth South
-======== South Morth ---+=-—---- South South

In this graph. “"North™ countries are Annex 1 countries and ~“South™ countries are non-Annex 1

Invention and Transfer of Climate Change Mitigation Technologies on a Global Scale: A Study Drawing on Patent
Data, Final Report, December 2008, Antoine Dechezleprétre, Matthieu Glachant, lvan Hascic, , Nick Johnstone,
Yann Méniére

HEENI)—2T0/00—ERDEE

o FTERE BT & A ERE A (T IFN:

— PE:BARREIRIILY—4E, KBEALRE. AOHGEH
5 #%1)—KSuntech, Sinovel, China Wind Systems and Gold
Wind (wind energy).

— AR )=V IRILF—HEFTHREZE)—F (Suzlon,
Tata-BP) , BN RERIE (R=) [ FH514IL.

— TSV NAFRFTHFREZEI)—K, Petrobras (THRJL
;)—-ﬁ%ﬂ?%’ﬁﬁ%/W?yP?%ﬁL, INA A AR AT B

—7 . EEUN D& EEICESTIE,
RNABELEFRBIBESNIAESHRE

mendliuce

Towards to a Low-carbon Economy, Climate cha ge a(r%)d igmtellectual property; challenges arlad
. . g dowbcsd.o 0
options ion the road to Copenhagen and beyond, Maria |\7/|8en(muce (WBCSD),Bonn, 11t, June

n£06y6/2009, Page 20




BRiTZEn- E R -2 DHR 77—k

A

fE,AFk, £E 5
T5V)L, a7 etc o

= E[E

RE: Fi-LGRERMANZXLICLELGER

v GRAPEFZATHFERIZE D &, reference option D ERE(CO2EIFART I+
IWZEHZ HFAMTOEA = B[4 aE 5T 1% B D 5% &
v REIH- KIREGEHE > BEFEBEICRE OEIBE
vEHN - KREGET- MR -EHORE = KAEGHBURE
., 7a—nNILLRNIL) D= DEET 7 R DRIE
vV EITRBER-ERO/N)T7DEFN = BFBRENLE
VELEOEMZAREZFOFRA Y- = IRNIECLOLOI—T4
F—2aVPIRVAVNE ORI - ER TSV I+ —LDFE.
Hifr. M. RERE. ER-EREELGELXIE,
v EEFO ZER M BURBEEA T EE T E (AFD, EIB, JICA, KFB) = —
EfRF—LICIEBEEFEDOFyRILLHS = Bl - EREMEX
Er AL b3
VENBE-SROFRERE > HiiBER-TROBNIEEERNSH
HEAN = JFHEEICER, (BB E-EROMRT—FIREHES,)
VIPRREEE =IPR IEEMTBERD XKD /N T TIXEELN(TNAKER)
= IPRIFBEE R REITERAINT HKITHKS. 1BL. ATEELRY B/
DINDANERIZT VA TESRIUAVHE T —IL (R HEMIFACV) EE,
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[ BTEREFTIE | () | ERT7FHES }ggggi

BRI IR Y SR 2 EEOZABRBEO R —(Z5H
0)Refe_rence option [IPRIZEEDOE SR RIBITERF,
DFEAMTIZ3F %HC02 2L /9 N NI 2R TES
Al B350 3R OO S Bt - TRk | NIUBIHHT L (BHIRA(D)ER
TS5 T4—L
R KRR ERRE
AT - R A REE , \ ‘
- T 35 [E B D 4R F0 ERFHELETODIE
A
wgm  —EM . e | Faszor/ Tus5
B E LGEE]
) /
v FELE (4 (2R E) L0 B A ASCo28 5%
[CNRI, BER XY E RIEHE,
V BESEENERT SAT U REELEL MRV
EREITARE, 23

B —REEFE =58

RATBERDEARFI DR

A BAU
BEZ N

i ~ REF option =
H . NAMA Plan
T EFR 19 D I WAz B
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Aot T47
ZITANEIIEETRELE
SHIZIRE,
HIGEIITHIZEIL K -FE
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BIXROLARI) ZHBASAEECO2HEH HIR (EGDPIZ & DR £ (Xt BAU)

Trillion RMB National GDP HESH
300
GOPEIBFERT S Z4
200
EF= 17 3
100 4=
. —
2010 2020 2030 2040 2050
—BAU —REF —Z650 -—Z650 with International Cooperation
Scenario 2020 2030 | 2040 | 2050
REF -3.6 -3.3 -4.2 -4.5
2650 -6.4 1068 [ 193 | 3
Z650 with International Cooperation(*) 0.2 S e

()2 F)A:2010-20201 A RN A1, SREH. EAVL, BIBER, EF TR, WX
[CXR L THEMEAICKIEERIEET S,

Bl AE IR R AT AR - B R DD DXIEAA—S

Additional mitigation Reference Business as
plan (B fiT#2%E) plan usual plan

BARRE || BERRE
aA=whk aA=wvhk

ERI7Ur BE&EE BEE®

Bl REMER BLREREI=vh 41-43%: 1GCC 45 — 48 % (1300°CHRGT)
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E 4]

FEICETR2ARAAREICODVTRAT-2—ERARK

ADIAMETEZIGCCTREITZIESDEMILLET—A

2008 2020 2035 2050 Remarks
a. MEREEZEHE TWh 2790 4040 5091 4700 .
b. RRES= GW 601 842 1083 1022
c. HEIEXE % 35.2 37.5 39 40 2
d. AREHESE Mt 681.6 927.6 | 1122.6 1010 |From a&c
e. MR ANDODCO2ME | 2699 3673 4445 4000 d*3.96
4 ) (==} NIV kv gn, (I)jl‘/_
f. i N D ETER GW 413 868 1022 P
g. IGCCTHRE 6w 413 868 1022 d&e
h. CO2 reduction Mt 333 542 570 | neduction
frome

1:Based on the EEI scenario in “China’s Low Carbon Development Pathways by 2050”

2:The final target of coal fire plant in EEI scenario is the USC and SC, the thermal efficiency is assumed to be 40%
3:1tis assumed that all of the current plant in 2008 will be scraped and rebuilt by 2050 with the same speed

4:The efficiency of IGCC is assumed to be 46% according to the data from Nakoso, Japan

5:The capacity is calculated based on the same operating ratio of pilverised coal fired power plant (about 53%).

. = = == =]
& L E- ][URZAL (XA X HRE
Share of coal in total energy-related
CO2 emissions (2009)

90% -—84% 81%

30% 697

70%

60% 54%

50%

40% 35% 35%

30% 26%

20%

10%

0% | . . |
China India EU 27 us Australia  Japan South

Africa

Source: Energy Information Administration
28

Dyvia RedBQy, Political Context for CO2 reductions
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CIGSEIRREIEWS M B RBRLINFI D= DA KX FE DIV DERIZT (T

I AE DRI T )L —ERER &
BEFAFAOHIREFEE

70—\ LR R
. 2012-7-24

CmREX
1
H X \‘ \f‘

1. 2030 D FEF P R TR IV —EREE

2. [BEENELIRILF—RIBBE

3. RFABKRICRLIRE

3-1 RFAHE VR TBERETILIOBESE)
3-2 BIRBKIFOREMEM LEFICZRDIIREE

3-3 FELFRIFE (KB, SMR) ICRAIRE

3-4 RFEBRHYAVIL-FBRIZZRDIRE

3-5 [RFABHICFERSIRE
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T L F—EeEEAoEE" €
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Nuclear Power Units Being Built in Mainland China
Unit

Na | Dwner | Anarouad unite Balna Buils Brovinesa Linls Suma ern Total
Approved units | BeingBuiit | Province | UOT | unittype Fco Total
Hongyanhe Hongyanhe 2007-08-18,2008-03-28,
1 |CGN/CPI 1/2/3/a/5/6 1/2/3/a Liaoning 1080 | CPR1000 2009-03-07 2009-08-15
Ningde _ _ 2008-02-18,
2 s Ningde1/2/3/4| Fujian | 1080 |cpraooo |, o ROBOTIL !
| == ""“'y"'z"""‘ “'myz_ Guangxi | 1080 |CPR1000| 2010-7-30, 2010-12-23 | 17540MW
a Yangjiang 1/2/3/4 | Yangjiang 1/2/3 |Guangdong| 1080 | cPR1000 | 2008-12-16,2009-06-04
5 Taishan1/2 | Taishan1/2 |Guangdong| 1750 | EPR | 2009-12-21,2010-04-15
6 Fuqing1/2/3/4 | Fuqing1/2/3 | Fujian | 1080 | m3ios [20081LE290806:17,
7 | e | Fensiiashan 1/2 | Fangiiashan1/2| Zhejiang | 1080 | CPR1000 | 2008-12-26, 2009-07-17 | 5 units
8 Changjiang 1/2 | Changjiang1/2 | Hainan | 650 | cnP60o | 2010425, 2010-11-22 | 729°MW
9 Sanmen1/2 | Sanmen1/2 | Zhejiang | 1250 | AP1000 | 2009-04-19,2009-12-15
10| cp Hoiyang1/2 | Haivang1/2 | Shandong | 1250 | AP1000 | 2009-12-28,2010-06-20 | _- """
Total | 26units | ] 29240MW x
Approved for FCD 6 units 6820MW + HTGR

(FR3-5) M HHRIFDEESF—HREDIRIK(2)
K->HDAP-1000D H T #2585 (E TR =L SNTPC)
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(R E3-7) Mt RIFDEES > F—hEDIRIKA)

> DEPRE TS . 25 (ERPV, SGHEE  —
Taishan 1&2, China Ernr

by AREVE

MAIN EQUIPMENT WORK

Unit 1 Unit 2
Reactor Pressure Vessel Mitsubishi Heavy Industries, Japan DEC, China
Steam Generators (SG) AREVA Chalon Saint Marcel, France DEC: 2 SGs ; SEC: 2 5Gs,
China
Pressurizer AREWVA Chalon Saint Marcel, France DEC, China
Main Coolant Lines AREWVA Creusot Forge, France + Nordon AREVA Creusot Forge, France
+ Nordon
Reactor Coolant Pumps AREVA Jeumont Solutions for Pumps and | AREVA JSPM, France / Creusot
Mechanisms (JSPM), France (France+China)
Control Rod Drive Mechanisms AREVA JSPM, France Nordon
Heavy Component Supports DEC, China DEC, China 3_6
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