LCSRN-09-2

ik FE=brge 2009

2010 4£ 3 A  H R

R FEEEBEIE R v U — 27 5555/ (LCS—RNet)

(LCS-R Net

International Research Network For Low Carbon Societies (LCS-RNet)

IGES

Institute for
Global Environmental
Strategies






RIRFBHESHZE 2009
R B S EEMZER Yy hTU—2

1. [RRFESHESIC AT T BOR & WFIEREE OIS
2. RIRFAHSWFEOT 7 a—F LBEO T

3. oAkl « EPEEE - EERAEEE S & D B geE
4. EHEWFER v B U — 27 OFFIMEE

5. KRFALEMIED AL D JTN)
e

6. IEPRIER DAL & AR 2T M 5542
BBV
TR

IR A EEEFZE R » bV — 2 (LCS-RNet) 57
VA s = « ZWwmASF c BT fl - A— T4 MEEXT - BT

ﬁﬁ%ﬁ%ﬁ%:%%ﬁﬁmmﬁﬁf%ﬁﬁﬁ-ﬁ%%-mﬁﬁ%ﬁﬂﬁﬁofwéﬁiﬁ%ﬁXW
WA B 7= H AT« R - s I B2 - BOR e IR btéﬁf@%@ﬁmamﬁé%ﬁ BEPH% - PE
R O, Ewimmwtbmﬁr HA%%$&®HW HY ., WILRICOWTIINLERIBAIC
it 5,



KpGREREBEITE Ry FT—2

IRFHLSEER SR Y b T —2

CI-N=R
HR

2008 I T TN GRBRIENEE/IZB W T, FENMEURBEES~OBITE R Z EBALE
ThHDEDOBBNPILGEINT-, 20001FED G 8NA VFUHX LY v FTHE LA, IEEET A
HEHE A 2060 FFE CIZYT D &9 BEEZER T HT-OICHLEER I E ThoTo, BITZHEBT D
(i, FEMEREBEAS LT EDOL IR DI D0, FEBTIIED L IICLEEDER SIS DN
WCET 2R E Y a VEROMNERND S, A TIE, HFELERERELR, ZokHeya s
CER A ENERT D T 2T 5 _RIRRFBASFEEMIE R » 8T —2 (LCS-RNet) # Al5% 7 %
ZEIT, W ERFAERIA L,

LCS-RNet ® HER

o (NIRFERITBIT DM~ RWPFEICHEE T D WHIEH TR O E BRI FEA i ds K OWRIER ) 2 e 4 %,

® v hU—7ZINIFERER & R P OIS - BURIRESR - VR AR - TTREOMDO AT —7
RNE— L OMFED S LR 5,

o FEN, MEORKFILLZOE Y a v 2AT D,

® G8#ZIhHET 5, KURAENIET 2 EIREOR 7 v & RITHFERR 212k U, BORIERUICEIRT 2,

58

LCS-RNet 3% &9 57 —<I2id, TRLF—HFEER, 77 A4 F A BE LARRBHEDRR .
RSB T & S RRFHBTIRE, 74 7 A XA EHANOITHE), KR FE S O R AR 72
FE~OHEBR, RRFEDEOR, BRRFAZET L, ERRFESPEORDIL, FREEND, LCS-
RNet OFHEDOO L 2%, Hifi, BFHONEIZTHHLAADZ L RIRFH-RITBIT 242098 L OAM
FIRIEIC B R T Z &L TH D,

FHRE & yHE

LCS-RNet IZ G8 B KA D b E R SN0y, EEIX L2 o 2HFEMEES D 7 v — 7 03T - Ty
5o ZIFFEREBIORETHERINDIAT TV T « TA—TN, Fv bU—27 O mEORE#H %2R
L. IEEETE Z/E> TV 5, HiE, KL OWKRE G8 ik K E D LCS-RNet ~DEFRFEFH N A7 H —
ELTCTHEEEZERIZSINT %, LCS-RNet O FHRIE, HARDZE LA P & T 5 HERER LIS 701
B (IGES) WIZHKE SN TV 5D,

LCS—RNet (LB R BAE (policy-relevant) TdH DAY, BURMIER) (policy—prescriptive) TlX7pwWZ &
EEEL, WO RDIEFORMBNOHFNIONGEE D, Xy NT—T DA NR—=THDH I EN, B
WFIEREBE DIRENIC & > TR BRI & 72D 2 Eid ey,

LCS-RNet DT L DEER A X2 NI 2 HRITONDERMIEE A THY ., TOSEIZITETO
SRR S BINT 5, ZDIENIZ, RO K 9 RIEEPMRE STV 5, 12— A0 E L
P, xR RETOAT — 7 RNV A —EBRBEOHEME L ., AT — 7 RV —%t5E % HigiciED 57
D OEERCTIEDIRL e &

T M7y b

HERHBO =DM, iR aIa=7 1 —LBERIREEEZ SR, T7BRAWARBRT Y N7y N %Al
D32 & ThD, LCS-RNet (%, IHFEICHKIE, GRRIEKESSG., FHEESRA. UNFCCC, =0
fth D EBEBORE OB R M CTHRET 5,

ERFREHESEOWMEITMA T, =a—A L F —ERBEEDIER HIT 9,

ii



KpSRHEREBEIT R Y FT—2

LCS-RNet D X > x—V w7
KRB A~OBATICHIT T2 EY a URE T D078 21T > TV D AF5EH%ES 28 LCS-RNet (251 T &
%,

20094 AIC NV = AT CTRESNT-F v 747 I —T 4 VIS U IR D B TH
%)O

Frfoe rTREVE & [EBREAMRIFZEFT (IDDRI)., 77 v &

BB 3L X —& BT (ADEME), 772 %

Ty B VR - BRBE - =RV X—HFERT (WD), KA Y
RN i P b v % — (CMCC)., A & U T

B - =X VX885 (ENEA), 42U 7

(Jo) HIERERBERENE A Z0R RS (IGES), AR

() ESzEREEprsEaT (NIES), HAR
FEEZRLFXF - rZ— A XU R

E BRI SRR (NIER) . i

LCS-RNet 1Z G 8EIZIES T, BENT-WELEIT> TWALRTOMEKEOSIM, Z LI EENSD
SN HHT 5,

http://lcs-rnet.org.

(IR BRI B 2 AR ks 35

fmte : LCS-RNet i /m  PHRIS =, —#mAS 1. KRFEMEE, BTEMT. Bl 1
HURR - B[ N HER SR SRR A 7868 (IGES)

A1l rights reserved

© International Research Network for Low Carbon Societies 2010

AR IR B EEEIZE R~ b U — 27 (LCS-RNet) H#5 ) D 7= 6D (2 [ 1% A\ - ER BR 57 BRI 72 R4 B8 (TGES)
NHIRT2HDTH S,

OO N2 By b BE, T OMOERER. HREMN S AT A7 E Wk E
IEFBIC K WS, R, R, BMEEEET 5,

RS EICIGRS N DES - NE - Bk T—% « £ - AR - Gl AR ERER ICB W THEENOIEM
ThHEIBRRDESZ L TWDHD BEE i LCS-RNet %5 M OV IGES 1T A EZOF FIC L - T -
7HE, BRI L TR LGETHL —UoELZ ARV,

RSB EEETER » b U —27 (LCS-RNet) Hi5 /5

c/o FHE N HUERERBEREME A SERERS (IGES)

T 240-0115 FRZ3) 1 W& =JHABIE AT 1D 2108-11

TEL : 046-855-3700

FAX : 046-855-3809

[.CS—Rnet@iges. or. jp

http://lcs—rnet. org

iii



e
IR FAL AR T TR O R AENEILL T DO L 5 TH 5,
1. KRB ASEEIT T IBOR E e & O

2

5

iv

EBA SR EALBOR 2 9 1 T, RS EERITRRFLS  RRERE - 7V — U lE & B -
TEB TS 5 NERRECBOR~EEZ T > TS, ZTEZIT T, BINGEEZIZ U &35 5E
WIAFEE 288 L - BORE R 2 ED T\ 5, KETIE, BRBEES LW FIEEEHE TV
W BT FIRBERO TN M TIE AR, —F, TUTEREERSL VY — RS NAMA Gl 72
FEBUHEATEY) 1 2kG L CAIFZER & O 27 . BIRETES< W 2Bt L T\ 5,

. BOR - BHEvE

BORH Y B DR R FBAESTERLD T2 D OBERIZHE L9 8L TEIGIT b2 5, TRIAED
BOETFIE, AEZERT D720 OBOR & £ Ot akl, BB O, FRZIKRAEZICE D
TCIET, IS - BT O S, R ENTEEARETH 5, @ EEICRT 2BEORHEH O F
B OFHE, DLRiTnz THRAmEEERS, BINE®L ED X SRV M 52, RRERFE - BN
A LN OIRRFEHIEZ T 21O DERHORIE & EDFEREFEICH D,

. WFZEORRAL

RIRFBHSIERD K 9 72BEDOL O AERA T DEIR A DRI KAET 572012, BURE
% & AT U CHFZE S B &2 KB4 5 COE 72 EDOIB N T A TV D, RAEZENRR 2 eI HEdE L
TWAHEER, 1TBARR E LTl Rr v ¥ — « [UREENVE 2583 L, RIRBRF~OBATE IR T IE
AEOHIE CTEER Ny r— Wb, BRI O - OICKEEHE B EHE ., TUTKHS
L Cor B RAIr Y 72 K S B 22 & HE L BORIC K S ¥ 5 72012, KSR 2 E 325 % v
NI —27 %L TW\b, BRI, BORIE COEFIESEMRBEOERNENLTEY, MERLE
JFEI) THD 5N TWD, I - T, JSTIC X P AW IR L N A £ > TWA S, BUR &
TWELEHREER S S, 7T EEICBWTH, A KRV T XARET, KXy T —27 O
OITF IS LT COE N <o o b 5,

. EBEZER v b7 — 27 OFFH i

EBRA 72981 >~ N U — 2712 K DM D LB OV T, LCS-RNet AR —=¥ & IZHE LT
EUORRER DR TOEREZROTWND, SEBORREENBRICKE2OIZ LY EMR2ERTH
5 &, FERETLOBORSRZE ORI & LB HFEOE D FNIEFICEE, BURN D OEHE & Kk
SERRARFRICT D WS 2R 2 2 L. BRHEECHS 200, Hx NOfT8E) (74
T AL A) OFEACIZEET 2 BUR 7 E o EEEEERISE T 72 S ATV WIFSE TR E % 3R 6D 5 -~
XLOBERTH-T-, BORIREENSEICTE AR EE-T U My hEEEL TS Z 2~
R, 62007 7 b U —F & EEAOTEEERKOLBEMENREF SN TS, KRELESE BISTHE
FRET, ~EHOMRLBEFAOEREZE > IV ONARNWEEMESS, HHTEE, FRIEEECHE
HIEE, RRW - 2 RSB - 2R E T B OB THE WO AR HZ2OE 5 FOSFMEN
HrIZhDEEZLND,

. ARRFELL DS B DT

hFB 7R R B AR EE 2 T € B EITECR 2 BT 2 A b SR oM B Z2 R < & U C
W5, o, TOEBMBRAOEERE AV v A —=ry 2B TR TS, &6, 4
#oORELEICHET TR EEOHENMNE THD Z LD, B EETOBRMFZE AR %A Je
FICE>THEF LN L ERoTEE, ZOLI RO T T, KRRFBLESWIER Y NU—T L
LClE, BUORDME L 3 58 EORIE &, BOKR - iF%Ef, FRE Moo, & LE
DOWFFEEALIC AT T2 IEEN 2 58D 2 M ER H D,

iv



1 ARBRAEAL BRI I T2 BOR & SR & OHERS

1. KRB SREITRT 7CBOR S ek & O

[EIRRH SR ZEALBORZ 5 T, RS EBORIKR KL « KRERIT « 7Y —VRE L Big- 7
KBTI D 5 MMERFILBOR~MEZ Y > TWD. a2 TRMGAREZII Cod &3 2 EERITE
HHE LBORBRZED TS, RETHEREES EWS RIFRIILEHR TR, AF5
FBERO G AL P TIIAR. — K. 7V Tk EEE 7Y — 2R NAMA GEY) s 51 94 7E8))
RS UTHFZER & 052D, Bl < b 26k LT\ 5%,

RSB ERERRER Y h U —27 (UTAXR Y FU—7) #Mflbo7D, (RRFHSAERICET 5B
RELE, MEE~DOET U 7ENLRLNT, BORB LUOMHZEORISRILEZ . £ 1ITRT,
ZOBBITZLUTOL S ThH D,

o BRM :

HIJ B A2 2 OB LT, BEICZ L OBRZITHH L TR Y. T e X2 HF79ER L OWER
WAHEz T D, FO—J, EUMBERMOR &D TE., KELENCET AFECERERTF~DO T
BRI VIRETH D . I TV D (2009, LCS-RNet 4FERESETO OMCC DFEFR) .,

« KM

FEH HEORGCIXERE O — A% 73, 1990 005, T TIom /b ¥ — L P BAEICRE 9 2 i
NhED B, HeibfZE% (Parliamentary Enquete Commission) 7% 2050 4E ' TIZ 80% BIIJE & W
7 BEZKET LT, 1996 21X EU OBURICAIY . =R VX —EOR & Z D7D D% & LT
XL THD, 2000 FENOEMMRE TOEMH RN X —2F VOB R ENH D, FHNOLH
AEFTRET AL —~DHRHAIZ S % AFL, 2000 4 4 HIITHARRE R X —1E%2 T L, WEIHE
I HODFAFIRET XL —OFEIE % 2020 4 F TIZ 20%, 2050 4FF TIZ—IR T R /LX—RIHE &
D% LA EET D EOEmWEELZ BT T\, BEOHEEN RN = 2L X — 2 F U A0 21T o
T&7,

F v ) TAYDORBEEZ T2 RAY QRT3 EFE AT ZER E WO TR b H o722, 2009
FEOBIHDBEOMB LB TBMEOBORICE Y, ZOBGRZ RETAREELH D, HAEz 3L
X DA REERLITLE S BRI A L O 7 T U ANLENEZBA L TWAENL, HArfET
FNX—=~OFITHIEIZLY, BHMBERAKEICHE LAY LTWDZ &, JEHAREBE~D T
Ly vy —REODHENREREICH D, ZHITHONTIE, 20090 4E121% R A Y BB OKIEIC L Y |
Oko-Institut 2%, HHWAHFEHFRIZHONWT, TNFIREDET APHRELA2FE T 558217 -
TW5b,

e TIFVA L

fi o> EU [ & [FAE. W AR D 11T, A F~ AT RV X —~ Dl L @) DE = =K
Lich s, BEmESEE (MESR) Lo an ¥— ko — - File al RE 70 BA %S - [E 3044 (MEEDDAT)
DINHIRERITH D . LCS-RNet D A /3—TH & D ADEME @ R&D THL D 70% LL BN = % )L X —B5# ¢
HHZEMBLMNHEY . OTFLF—IZELTE, 0 FEMRDSLERD/ R LSO TE-, 19 954
I RUEZ B S COITE) AR EBLUC AT T, EERWZEES (INC : International Negotiat-—
ing Committee) |ZJ > CIRIE(LELIEXIRDEZFHENED Bz, 2000 4 (21X EHH - R LR E R
NZEZ2 (CIES : Interministerial Commission on the Climate Change) %34 1L . HIERIERE(L
BT AEOFR 2 w3 =3 > (MIES : nterministerial Taskforce on Climate Change) £V #gH &
NS xR EZE W (PNLCC : National Program for Tackling Climate Change) ZERIR L 7-,
2004 AT IZHUERIBBEALES 1E5E & LU C&ERHE (Climate Plan) Z3F L TW5, HIFTl. 2007 42
MEEDDAT % #%37 L., SMEAE) & = F X —3RB L WARDOENAOBREMEOBUR O X5 =
ENAREE 72 o TS, 2000 400, FF IERIZ Lo TWDRFERBUICEHL, 74— - BEMO
INEEDORIEDN D 2009 4RI RBFUEB LI N2 SN2, BHEHEOBEA~OERR L, 2010 4F
1 HICIHMEER DN BRI E SN,

gt ‘T U FESL” “Commissariat au Plan”, & OERRESATEENZEZ B S “Conseil d’ Analyse Stra-
tégique” THE LTMAE L AT — IV ANV F—F L OXfilZERTO, ST 7a—FilcLbn—
K< 7B RESMBHEA TS, 2007 4 ([ZITERBE V7 L %V 2% (Grenelle Environnement) 73
BHLG, BREMEAZ SRR TEETH-O, 5ODAT— 7 RV — @ BUF-#J7 A ia, 148 F -
G, NGO BB IML T, =an Y — R rl a2 [E LR EOREA YL Tre— R~y 72 EkT 5
HLDOTH D, 2007 4EITHEE 72 6 DOIEETED S LD 3 OF TR, [RUEEERIK & = 3L F—



1 ASPRAEAL BRI 1 72 BOR & 9T & OHERS

TREOIH ) TR e AE - HEIERRORMH ) TEH & BRI AR R RERE L I A3
HEOHESE | 728 [MIRFBHBIZEEINDIEREZES GATND,

RITTlE, 100 E2—on O KMEEZIEH LR TR ~DORE 2 3£, N60fE2—n
DEIESDBRBEHINTO IR TOND, BEATTHIIKRBHET TH L A F~v AR LF— i),
KEGYE, HE MET R LX— S AR BEIE, ¥ 7 F ¥ kFEL CCS, A~— 17U v R,
TRAFXF TNy 7 U — B OhERN B, A A~ ZAME, TERT X Wit~ —
AU NDODF T T 4~ A B—arE2EGAl TS,

cAHZYT

A2 ) TEREMEETENEET, LITD 6 SDOKMEEENCEE T A 070 2 &R X T, BN
IS ELdi e o ¥ —%5% T L7-, (Istituto Nazionale di Geofisica e Vulcanologia, Fondazione
Eni Enrico Mattei (FEEM) , Universita degli Studi del Salento, Centro Italiano Ricerche
Aerospaziali, Consorzio Venezia Ricerche, Universita degli Studi del Sannio) a7 Hhr 1y
WZBRE LoD, kxRt Z2ME La 2 FEntiks, KoHEEMemttr ¥—L 352 EBRHEHMT
b2, ERWIIEL, KRIEET ARRE, IS EHIBICET 28T VOB TH D, 21X FEEM TiE,
R&D & BUK & RFEAMFE DB E DT VT 21T > T D, (KR FBAESHFIEIT I3AEWT 22 B D FH A
INEHBETHDHE NI A Z Y TEBIFOREN. LCS-RNet DFEJE & 2009 FFEDERSGMEL B LT
HRICh D,

2009 FEEIX, G 8EEEE LT, IMRFEHINMCEATHINA LAV T+ —TF L& ELT B2 L, =
NRN—=GF AT ) — =y TR ST,

K :

T & U CTHEANB IS - BB I L 2 IKRFEIb A BFE L T Y . DOE/EPA %5 T ORI HI N FE D
2D2hbH, MERRFE] LWV o2 HIE, WELERFRIITH TE TR0,

2001 FELLK 8 4 fHlfoe VN 72 RITBCHE 00 GHG HE H ISR ~ DV RE 70 BB K 0 | 2001 4R 2 VX RUHT R E
ENOHENL L7 KETH DD, 2007 FITim#E S, BEBEIRTAZ 2V —r T EoxG L5 L0
A LI Z & T MR LD 5 2 RIS L7z, 2008 4ELLSK GHG @ 2020 4% ClLZ 14% (2005 L) |
2050 FEE TIZ 83% HIJ A BHE 3% v v /& b b — NEICEAT 2IER A RA~D T m A MEE 5T,

2009 FE1Z 1, BrRHEO —BEEFEDLC. B~ Cap&Trade 35 X OVFFA ATHE = R /L ¥ — A FENN
HIERO R Z EiE, THRBEME CIX. 2020 4% TIZHK 14% (2005 4=5E) . 2050 4FF T2 83%
(2005 FF=1k) DIREZNR AT AP EZHIRO 72D, FRFRERO P EHIFEGEHE O K E % B ICEE
L7, [F4E 6 HIZlX American Clean Energy and Security Act JERN TRz EE (Vy 7 A< -
~—% —JEZ : establishes a cap & trade system for greenhouse gas emissions. establish a
renewable electricity standard, a low carbon fuel standard, and energy efficiency programs
and standards for buildings., lighting, vehicles etc. output—based allowance allocation
mechanism. ) 9 AIZIL EFEiESE (3 45 T GHG HEH 2 B M miT 5) 2342 &7z, 2009 4 12 A
@ UNFCCC COP15 CIELHr 7= 7e M AAE 0 ICREBAYIC Y — X — o T HRFIET 5 BRIAARE R T,

I L~V OEGRIE, PR & AL CTHEA TV D, HIIRENR T AA =277 07 (RGGI) AU 7+
=TI I D HERIRBE L3 R TE (AB32) . PEESRMEA =7 7 7 (WCT), Hova i g == 2h 5
HABAE R MGA) ZRERDH D, iz, vV F oty 72 LA 12 M &M B I HEHAETG | T & 1%
FZLTWD,

IRIRFEAEE &9 LD f1LA T TOMFZEIE. ZVE TOHAT T U AR IEI N 2 THES B AT
DLEMGRFEILH 2 b DD, WFEF M TEAEMIZHED S5 TW A HIIED 72,

IRRFALE E WV o T2 HUD fHA T, BB 72 CliZe <. RHEEIR DB OBELEIZ/RY 5obh 5,

3 7 b a4

2003 A D GHG HEH &Y 1990 412 24% FEA0 & W 9 gk LU VIR B TR Z2 3 IKRED 217> T\ iz
B HIEMW, EERADOOREITEL <, BHEORRIZ L > THANBREDLY | 2007 4F5 A, HHHEE
EORBZITEW SR L2 ERE L, AHMEEBIC L 2REBBREI O A A 3> RoORERLEFE CE=
NRTTANFEAEST H70 EOBER T, HEHEITZ D% b EARMITITHIMERICH 5, HREJFITIERIE
KIRICHBA 2 L ZABH Y | BOR - I o7 R R oy, 72720, ERL~r L
UL D 2 BEREED T,

L L AOVEGR & 3R, #5 L-UL T E OBUR 2 HEET S RTEEMEIE H D, BREERF T VR
T =T NIR ERAT — 7 RNV E =i, M7 HIRIRPKREALEE & PR S THiE 2 a3 28 & 72
ETCERTH D, BELBRFICET AMHES# (The NRTEE : National Round Table on the



1 ARBRAEAL BRI I T2 BOR & SR & OHERS

Environment and the Economy) (%, BRiE KENEm LIZHESEA VAN—DNEKR LI-REEL2ES

IS5 &0 ) HIET, BURIREICEEROWIEE 2 E OB OMRALZ KM I ELFIETHDH, A
/A—t = m@%&% %%% RO L E 2 — EEOTRIR, Fe T —~REIEDZIT 9,
9 LT ERR SN HEEIZIL, Achieving 2050: A Carbon Pricing Policy for Canada(2009)
% ® Technical Report. Gettlng to 2050 : Canada’ s Transition to a Low—emission Future (2007)
RENEEND, RFEREOHREOHRIZIX, BTV A EIED | B OBIRKFIZ A &2 OIERA~D
WA ALD & W o Te S A FFOBF9E# (John Nyboer #d% (Simon Fraser K) 72 &b 2723, WF5E
BR8N 72 81, Aoy, £, REABK, #TH E NI AT AL 5> T,
HORFZTED XS REEMIEENB DI TWND LW o T FR A2 Rl 3, W&k HEdE =
EOEWVIHIEEHRWNWE I TH D,

s HA X

IRBEALX R EEARTE DRI N EIET LI TN D L )12, [RIRBECRA~OEKRFI N EZ+Hi2iz s ED-o
TUNeWy, 2007 42 6%%&%@&W¢¢$#®%Mﬁﬂgx5_Fbﬁ.ifﬁﬁ Ao KR
FTAEEWFIE I N HAT L CBORTE R E X 2 72, TN EIB > TRABFHEINSHBOORES OHiin— K~ v
T VR ERTT AR, SCEHREFA T, mw&#%ﬁmﬁﬁ S< 0 WFZEBR RIS R T ks LY
2009 & 12 A JSTIRRFALSHIE o X — 2R ESHE, COEDXL I RIETIERNH T, K¥E%E
AR R B S AR T DM ES >0 Hh D, L LAaRE L TESEZ K11 i%#ééﬁ
ﬁmmﬁ HRHEIZIZE > TR, Ay hU—27 Tld, ESCBREZRIT B AREIZB T 5 [E PN
HEOWEFZEEE & L T4 ST

s T7TYTEER:

PEFRIR TN A AHEHINIEICZ T ED T AN T IR o T2y, X on—2 AT T =7
[EI B AR I TR T NAMA 72 & TOEEE D D& 4% V7= GHC BITR FERR O LB NS E D |
R HEIR RN R ICE RN > TV 5, E£7-. ASEANBETIZ., W< 2REEE Y — R4
HHDE ifgofb\teu\i» (7)) — RS & LCEFZREO —DIZBITF A2EN L o TE
TRV, ZUCxHE L TBUEFES < 0IZH 1 LTV D REFPEIZEREBI OB T, CO E B OB & 3
HTETW5

« thiE @

L BRI SR OISR BAESESUIO T 723 2 O TR D . 2008 FErf [ERZREAS, THEER
¢lﬁéﬁm$ﬁ%Jﬁ%\mwﬁl%&iﬁﬁ%éééizw%~ﬁ Aric &% THIE 2050 4K
IRFEFEE ) TOUF U AMTE (ESLEREMIEIT & OILFRIFZEN O DOH%E) BNERIN TS, H
NTIHEEROKE L Z—%2 1T 0 & LT, HEHRFICEL DRIRFEEZIERET S COENKLEIN,
e NHERITED LoD H 5, BiEdE FOHFZERERI E CREAS 235 B 721K IR E B (B9~ 2 HF

T N—T H %S, BIOMEATIMERFBRF NI X —%2E0 . BN EZ B2 TV D, THHEKR
FCIE, KRBT RV X — 258 L T TR MR IR BAL SRR 2 B i 40 ADb OFRA R
JEIFILODETIHIETFMEBRAL, FICRFOEBENIZ Ry U —2 TH 5 ICLCS (FLENY KA
h—=—=T Ny ) DA NR=Z 5728, EBAIRRE L 5> TWHOWIE E D, (KRB BRI R 5
BRENTE T — L TH D,

AUk

2008 4F- 6 H 2, HIERIRMZA LT SR ICH Y #HEe 72 D DM E D T1TE)ETE (National Action Plan) | ZF83K,
1) KB & AR 2L X—0iE R (100 MW PV/yr; 1000 MW Thermal by 2017)., 2) =%
L —2hF D | (10000 MW saving by 2012) ., 3) £t IREZREREL, 4 ) KO ZHRZ 20% =0 5. 5)
Ex I Y DT AT AT MR, 6) MEARZRE L. FRAREREOEIS % 23% /25 33% ([ZHd” 7 —
AV R7 7)) FftrlRele R, KEARICBT 2RISR EIRR, 8) TR X —hR L m LI, 12
EETIZLHAAY v MiKITH, OB HB AFIE, 2010 4F 1 HICKUEEEMHHIAITHRE Lzl
BRI, GDP JFUHLAL % 2005 4L C 20-25% M35 L W9 b D, 72720, BESBEILOPHIZZ O
®HZE LpnE LTS,

08 A= DITENFHENZIL, [RIEABO =D OMAARE VWHHANEEN TS, TEET ML
EOF VAR, T EOIEAT v 7 ay hETIL (ExSS) AW T U ARl %, A
v RIRESEFGERT T — A &3 — RO Shukla K 5 237> T D,



1 ASPRAEAL BRI 1 72 BOR & 9T & OHERS

ARV

A RERITIZBWTIE, 2009 4E9 H, == K= 7 KHHEA 2020 4E BaU kb 26 % 8k H HIE o 5 1 &
b L, K[EZEG I &t - BRFORHErTRER BB O M NLIZTe T T, BN BT TOHEETHE{ED
NIEZLFE->TWD, T TIZEEEE KLH) 250X National Action Plan Addressing Climate Change
(RAN-PI) X1 2nd National Communication, [EZZBEZET (BAPPENAS) 735 (X Climate Change

Roadmap 33 & Ut Medium Term Development Plan 2010-2014 (RPJM) AEXE SN TWDH, TR/ILF—,
TR, BEIEY) S B YR IR, A, FEFE & RO LB A Bl HIE B AR A L AN T TV D (13, 3% ASARAR,
9.5% MY, 3.2 858V DE5ET X —),

EZFREKELAEHEES (NCCC) 134 > RFR L7 GHG Hljgi= A MRz BHH L, h U ~v X iV %
BT DR R FERFH R IR IOV T OIS HEE 2 S 2 Flk L T\ 5,

2007 4= National Action Plan Addressing Climate Change 231t 5 7 VU 4T S8 Tl 1)
TRVX—fEEOXULE U CORGES (5/2005) OFhE, 2) Ji1%E, 3) HEEE, 4 CCS D
WS DHEHEDFRANADRFHR SN TN D

A RRXUTIFEARE DKL IS0 7T ha— O NBERICHE L, Zo7e s T Lsa—
NI, BEA RIETE L ORENREE L CWb, F7-. Padjadjaran K%M Arief Anshory Yusuf O
WhgE 27— 7 Tk, — £ 7L Tdh 5 INDONESTA-E3 ZFfH L T, #%% (Economy) . fii*F- (Equity) .
BREE (Environment) @ = 2D EIZX L TCOOWBED S TCVv5, Bandung TE K% Center for
Research on Energy Policy TIZTZ R/ ¥ —438 TP, Bogor R} K5 Centre for Climate Risk and
Opportunity Management TIIZRMTE TOMFEITONBERREZ IZREIN TN

XA
Nray Y75 B (2012 4FE T2 6% HIgL) EoHIROHELHD L O THDH, Rl
AT LOWGE, BAMRET RV —, HEoRE VDB R, BEEDWEE L BROYER 72 EXETH
b, XA TliE, BUF - BN FEE LT, %ﬁi?/D%HZ/JHVTA%ﬁ/EELTb\ZD 7.
Sufficient economyZ%iw’@@ﬁ—%‘f&ib‘ﬁiﬁb‘ W) HEOHEDCIFIRICE T D71, Wil
HAD A B =X LD EEM %ﬁéAbﬁt%®®ﬁAﬂ%m%4ﬁ&#ﬁéhfwé LavL, FE
BOBR v 7 2%t n— R~y 7BV 2 T2 T5 &9 RifEoFHiEd £ 0 5T,

L EDEHIZ, 8RG0BILZEDT U MY —FEH T, BURIZHIG LIZEOHAE DT T AT
L0, HEETHRICHEAIENTTERVEFLEZ, BT L —2hbbED NI NI
TWARVWIRITH 5, @ EENT, 28 & OO W2 BORIE A 5 URERRAIZ SeEE 2 OfF9E % 5%
A, IRRBRBIZET COMIEEEBEZFR LN EZATH D,

ITF#R 1 ARRBAERITANT TS EOBOR - OF7EHEER DL



DHEP

AT T2 BER E TSR A

1 AR AR

°C
G 1D <
MO TS 3 RARIZHE 2 JUOWIHIWWIO)) UOTONPAY U0qIe)) :)YD =y OT fh % il £
TEL= UG O e O EUS T2 (R XLOES AT TR | B0
7 Iz (Kaor] @3ueyD I/ Lk SVID/OINEH " EH: C QT ST E— ek | SR b eoER 7
PIEWI)) 1 (F I7| HUWOEIZHYS "Tlko~ QL EMEAm "R E2 ] A O
B C(SILE NI FPEFHOMY - HOXY O T e " MLUZHOTH - B - S 032 (VNI B — o0k =38 o T [ &5 60[F @@ R
4 |6 X F A ORISR VLY. 813u) e3uey)) 9JBWI[) JO 99JTWWO)) BY & I/ UOTSTA Y (0 3
A F[TBPUAL 0 —ye 2 ¥ FIX ()| U E fl i QT Ffd " 21 OHEF A Sy £Seyenyg [eLysnpu] uoqie) Mo -y GORE M
W ZE(SOD) &L - xh T L (N #Tcn L &n ks | ued uonyisues], uoqre) Mo 3N YL, =y 60| 2@
[ESEX LM R — A 2 G T IREE MY L0) 2 (L R LA — L 0905SVd QIO THE
UL TR HHIOS T "2—8 2AKMT| VLI OIIVIN- TVIUIVIN (2 T & TVIIVINuoneotunwwo) [euoneN yyid 9yl =y 60R4N) D <
A (B2 — vk B u M YA /f (ILd) H—xak= 5 L0 TR ) TR R Y
L ARG TN LR B ° 2 FIFE O4DIN = 20 —TAA A — &Y B0 Pk T [FEZAS | (R — 4 Aoy 80K M ag 3
(6002) T 34 %
— & 2 NN TN <
(LS [) SSmmhy aEe
(6003) %k EA3E4Y
0 >CSHEMY RN
(LLAIN) e
L c&ad —0 1 ER (365) (dTO-ueder) [HEDITE [EIVHMHA MR =y 0T
AWMU L TR | [ LAA—L] =y - X —&— (XY H 560 [ELcxr] —olffdd) 501
(SHIN (LSP) HFA IR B 0 > C S MY B ) 2y 60
‘il ¥00%) [ 4 T QMEEE) WH— £ 2SS HEYY 45 60 (£ b Los= )M =60
O L3640 0908 ) FEMH (BEFEHLH) TLA (MHN) e Bom) HE
9S) |&d —a M ERAWTF k= TR 3 0RZE] TN FFH 0 >CSHEMY ) 4 60
IO S 00 4 B 2 ok Ty i (SHIN) MEEELL 0 > CSH¥EXYT) 4580
05 0D 25| T 4 =L o L3y 0505 AV FAEM ) 2 ¥0 [ N B Bl 1G] <y L0 UH ey Y H
¢
H\EL AR Y @ R|ZQRTR Y
O [ F Y 2 BT SAPEEOGE d0D ch 2] o ¥ Db EHEE IR E N F S S EE
B Gy B QPR - RUFEOEIMY (9 CoEHY = M RN KIE| YSNEE

|2




15

¥

e D

I T2 BOR & ok

1 AR AR

o L
E - K L2OId) MHAEHER A S T & Ll
Ky (A7 ) IFEEXT O (IM)

LHAGH— kT« BG3E « AEA— 4 — L 4
IR S B2 SOT
(RO - O

Rfi—2e0k =gl [o 3 Bt 7Ty 60
SN & S o O B )=ty 80

[V &&n i)Y - =10k L0
I3

T L& DLW —e kT Eg) ((19518)
%07  wre ) ogdesyded SISQUSOIN 4y L0
(B Mg #r) AUeULIoN) 10J SOLTEUddS £3I0Ud
wae) SUo i ([ LA —Ak T G003
3IU(— 5 A AT S

— Ak =R o L ETRNO LR 0 T2 60) 1Y |)TTA UM ‘050% 49 HHD %08- :Ausmisn| "¢
T —eACk T [0 & LSE D IR ) 3oy soreusds A31ous aAnyeInIUENY = F005|2 R %
LM O~ (AW M — 10k =i VAN Z Ao~
(3 EZ M — k= B G TS - & G003 HEM
dfy ISI Jejoqunedy fi—) 4G (2T £ 4 G RSl 00 [V 2B %
O30 « — Ak =8 WO LRGMHE Q) W FLO— 10k g [n T d iy 96 (L A 0 H
CREAYUR TEROEROZ I IS RATR4
CMEHZHREOZHE Oy 066T *C N2 ¢ anylIHIL |2 8 H¥LIH%08 2 0603 21O f1¢ (SISuoetos| 34 2)
RO HCT O 4—0 HrO%E 2K (1 £2 0508 CLEI2l—F UL T0S SIIN  %0G) UoISSTWWOo)) — djanbuty [ 543z 4
A QO T (o] B BA LAY | RFALA O R H THE 2 — 610k — Q< (dy 066 T ATequowetired ) T EH ZEIPETHE & 06 ¢ L) LAl <l
a¥
(OB S 2 d fye SERIQO Y UMN/GE SIUed
Lo £ MO 2O UMNPE syued YOH B3/
= imE QMY 7 . it - (/7% “UMN/0Z SYUed YNH 24 1 £ LVER
M d®9 RS NHHA BN LT b
SN S 2P R B A LI R IE s
LV 23 S G T 2L _ g |2V G L13ET JITIRIUT-PODT) (4 G 2
O LRV 7 W g MHWT S b AAAATOHSIE O T | n gy g ] ) 36— e Aok B e 03
A LB DU F T 32 (DDIND)— 4 A A(EIZ ST T e D B OE NN T @ — 610k g Y OB/
B U2 Y B o ‘RO kO
By 9 UCHED R 000 BRYE ZEAM S LR EZA S O w@&%m Uk T C¥EE— 2 KOO N LK)
Eanae A ] AV - RIEQOE LY [ QI 2 B REQ¥W KE| YINEE




DHEP

AT T2 BER E TSR A

1 AR AR

FETAA
— (&Y QP — | LD T LA
K2 — (4O “HY AUI® WK EHEE
TF AL TENHEN @ — Xk T - D
(RLLLm
% v oy OT) LA WA — (1 £ %245 4y 60
HroFH A~ — (4@ (T8 B2 (1 LR QEEL AR Il ey (LA — (& 260
(OINYISUL  JUSWIUOMAUG (ZH Y "R (WHIN) 243653 7L ] P —
oI03 ) 4 A% My W NRUQLBEET L L L HEEY UM LT = A= (4L QRO E 7 60
e B B ¢ (THIN) HEUHIBO A=Y PN H G 2B O X CHRERE % [ O
Bl 36 Y B 3 T B B d [ oA R MO~ BT QMR D 1 2 X E] [0 T H 2 (@7 G ©)PANBIIUL U0GIBd MOTT | X (| 4 EgE
RSN 7 I MYl O — e
LT 7 WNETLAY ) WLEC WG 0T
RS0 9 CHZ Y 09N “BEL - IR B ERL
PR A E A2 CYSLEAR - B TElD. (useuuoIAuy
ol Lrib A¥ac—ka W= w2PMRUWRLY ) T A0k A 4 5 8 S
OLHEET Y oK bve s op@|c 29204y L0 "IN S EEHES
1 L AL e P RPN R — L 4 — L 7 Feag iy
kT N AL —2L TS0 FEMU A £ G#HLc2] —0GT2AL—0
e EZAE LA CHEEEH VK v C—eok ol LG "REERNET I T 4y 01
oAyl Ll S CWEY LW —Arkm e e IR BN by 60
FON A s DUESSE X QMR QM B
& 7 Wl 7 v an YA R[0T 09 M CEHRZEMO KLY T AFA=M U Ry 00 TTEEY
AHETT ST 2 B Ak b L % B Y BRI ERCY O 0 —T 8 001 6 Ty (# H 0 NA)
OUHTE " — ([ LONNA— L (AL LOI UM it H 0 7 WUIH%02 W 3@ 7 5 210 £
e B — 26 AL T D ¢ 2 Qres WAL (ANIAV [y 0207 “WIH%GL O-F =7 0661 212 =ty 0902 ‘T
AL m L AR E )R T TIAdL) W o 2 FI00Rd O H IR MR - 3% e
SO0 R EEAU A £ 2 IVVAAAIN VR P %SL ATty 0661 219 4y 0903 : (98URYD M B8 [udhit « —p kT « —2 o =Ty L0 L 3 &AL
L “HEH C—| (LS — 10k T M v PYEWI) U0 90I0JNSE], [RLIASTUTILIONU]) SHTIN (uerq oyewr)) 4 — LY
AUk T O W\ L L CHINEQY) £ouesy e {236 2 D 11 7 M 4 Q) AEE B V0 A 0
Wi ek Ty o puewedeurly  ASI0uy T sk k= B U R WO~ M (ODTIN) W2 X @4 =5 00 Tu£—n
N 214G £ 5 E [PUR JUOWIUOIAUG YOUSL] | e A0k T v &2 by “RI [ X iy H RN Il |22 [ oM BT =y 96 CLEZ | £ L L
RORE) VB - 2@ (AN 7 3 REON| ®2E| YT




5

%

RE DY

%

A 72 IBGR & ot

c

‘o ¥
VR QMmO MRS T

‘R I AEVE OSSR
ORI AEY T TR oS e
CHENY) " NEUL—4 QURHILT B0
NOBWEENH 0 T RS HOME "219R

T QWM S 63 C TV EEZSHO
QULHEEZ "@QRAUCLUZHL b CRIEERAAL
(ODN - ¥EH) ZXHZHELEL (AVOSN)
LA =5 TE AR 4 LAXSERK 4560

°C ) B LB — D
@ (WAEE 1LY HOVAV 7 (10098
Kpouusy] prearel) WHOI “£I2114L0 Mkt
BEOET— X —2 - L 2¥ £ & A VAH 95 60
UNLZ Y (LAY ERY
IXO~EIZE LD NS IIULX U K
L A2QWCE 2 N 2B ED R4 0808 T
2] G UOSUBH Pleuo(] (p AI03BIOQERT [RUOIIEeN
PUUO3IY *F)(VOIINV) IUOWSSOSSY [IMOIL)

(VON) 28
DERIE . O T It S (IDM) £+ £
L= LRl (3eAV) TR R Lk
M OS2 L= ¥ L ~ADDD) L F
L LA ) L T TR T O > A1 N
BT LR 2 — (2RI 0 )7
B I 2/ 1660 STAOD DIDANN @ i 3T =k 60
S (L2 ol L0

5% HAE OHD 2Ll €) ERMT H 6 47 60
(1 S002)%ES =7 060Z (I S003) %LT =y
0%0g‘TIIq opery % sded Ffi—r—2r .« 2
2y & AFER A w3t 1V Aumoeg

1 AR AR

P12 ) asnpUul JB[MPOIN IV © @O A/ L X HRgxl— pue A31ouy uee[) uedMeOWY [ 9 =@ 60 °G
B ML N SHEMT| WA AC 2 [0 O g AT O TR HMER @21 Mk Q@
AR G N1k T A= 4 "ARY W81 L3 - KRR QERRN(H T — 210k ol o O QT E R

D WD @RIDNCHYE O 2| (L2 BN L FAAH Q0 NN AT0rei0qeT of apearmpde) (o~ T MWHEEEN— 5 60 c by dy
RE 00 G G @R leuoneN o3pry yeQ ‘Alojeioqer] ASrouy | FHIE T/ ()[HI2)EIH%ES 21D Ry 0908 (W B e o B4 2
QO M O EAL ST D X plqemdusy  [BUOIEN oY) * A103I0QeT [G008)%FT 21O Edy 0608 “OHD K YI=y 8003 QSR
e 224 (LA M2F p[[euoneN Aofevdog edusimer] AI0jeI0qer] Wk R R EHXOF LT OHEY
D EUT “RIM OO LA [BUONBN  dUU0STY Y — r A I | — (i 4RI KIS Ty L0 RVaeiRy
B 0 X C A 2 S ¥ K819uf uee[) ' J10J SOLIBUDG * () X 2) HO MR QR IR S TO TR M
AVAEEE - RFQOW I LEH Q3 = M RIBEQ M YT




DEPE

=~

7

AN
L =

A1 7 BOR & Fek

c

1 AR AR

W) B (R0 GHEE T p it
RSB LHEZ | €L — 53
RENALARQC Y ARG NI LR
i E L VRIS (UBDYUN) Y MENEY & £ L

XU 0 T 2MmCER - ¥IFw
Y EUOTTOWH - FBIWFE U0 —2C
Lo T MO -k (HHE
FHENE] —1 LA A XQEKEIDIGHKEE
EEZF Y < 3 L2y 8008) [HEF G

Hi2E
2 A AT ERIEE 2 (T
G003) MANH%LT 212 £y 0608 & HHD "4 —

HETNAASE ISR 1
L2V T =7 0T (SUOISSTW DHD [BLYsSNpU]
moy  saomewrily  Ar0je[N3eYy  :JOWI0))

PUY BuTUIn,) 3L F 4 | 6T HE 2 80
(SuoISSTWY ATy I0] SIomoweLy £103e[n3oY)
Il (I T2 5 % B PO [ | 6 Ay L0
S L LA — (1 4 I9UI0)) oY) Sutwan], -y 1,0

3 7 Bkt

(6003)epRUR) PASH LD MOAHECT QO L THE@ HA O EHED Tl R
" @C-C (I 200y LT[0 SUDLJ U0GIR]) T 10908 SUTASTYIY REIAAL w1 H FL(D SOTWBUAD Zi-A¢xr 1 LY OO
i RO R REA 0350 A (L003) @ININ,| UOISSTUWS-MO] Jromewreay Z10g-1s0d uo &L LR
LRI (1L LF L0 C)¥pe 03 UOLISURL], SBpPRUBR)) @ (0CGOZ 03 SUIIION) SNdoj “TIGNE L H @)/ Item pue dn Luany 2o OxEX
B O =L N7 SHEAT WAL LINOHOX [P D UK O~ - A H T B RY
N> EY (AALYN) °8uey) eyewi[) pue 31Uy e 21 3 2 (1 3

HE S MY O S& uo £391e1g Wie).SU0T] © U0 DAPY =y 90 [H G- DML DA A LT T WYL DA A T MK OEN | s
AIEEY - REO YL [T O3 =2 M REOHH @RI E| WTNEE




35

¥

e D

I T2 BOR & ok

1 AR AR

o Sy
AR (SSXE)
NLE| RERLL LY
BaTHo 2 Sl ek (L

L UER S HEr G g FEEGE

G AL REO TR

M QoG o3k " 2420 EIH%SC-02
H=S002 % Ty (dAD Rl Hififrh HT=H0T
CAMEZHEBOS & T M E Rk T
“21%EE I U%ET

g OFINRED WEY T [l O skG— 10

Lo PP O—2 L TN E g SICEY
T [(URl] UOLOY

[EUOTYeN) il 12 (L) | 3 X ) A B =y 80

NOEC T LY IO @RAYLOEZMYE R EEL O 80 J Ak
G Hea I
USRS N FZHERSHOERR LRI N TEOWH 2 W GHE L o1a k=T
G HAWFHEOTL =LA OFTH Y LR "~k CEROT L 2Bl Erce
WS AE NP EFSRFOH th ¢ A2 AF L) ERE O 2 Z
R R £ 0y 0 R @ =AWouodse Juatoyng el 20O Ry 2102 ML G L (T4 e o [F & L&
(6003 : %1
B0 S 2 1) G B o 9 3 55 Y 00 el 3 9 B 4 [ [T
) B LRI EMY CHVYD 2L
“EREEL RGBSR Y E b <
L EENNO T SFLAC AT | (T 0l B RN O Iy (C T [E] BT 66
B MR 2L M) 2 S e B A R Y e B MeEOS
LA i B G B M B ch e — e 1 sk T O~ R — ek T BT
(dAD0) U ch3LHuE LA (E=FLRH
1 D B 31 £ D) 3736 0 24| I P 1) Y 2 B S LK BT B | e £ v AR @D 1ed Kyisueju] ASteuy
AV Lk iE ¥ (L2 EIMEEE DIAN Tk B CEEEE )T = By L0
QYRR - & ECA D3FFOMHEZ
[H - 253804473 DHO TNNE S R M AT XN D ¢ MBI — 1 4 0 (L LOEHTAE - = By 90
A Y CRIAGNLRICH R MIEHEOE UWE JUSWIUISA0S 9} Y
LB 2V R Y YO RS € 2 RSN D)l {2y (£ G £q ewwreadold eSuey) ojewr) [euoneN [2) ¥ T [ h
B AL 0w B AVAEEE - RFQOW I LC oy = 3o REQMM| QI E| WYTNEE

10



DHEP

AT T BER E TR

1 ARBREAE AR

T YIRS AT
N DIGHE I 2R 20D R k=8 "2 fU°

‘NG 2
LIy 2 SPGB H 7 B Y 3 Ok
N SB[ BN 2 S ISR QT ERG R -

L
SR G LRI sk 2ok
TEROGHE 2 Xk TR ERE R S

N RAUZ QO WO SR Z £ 7 ddANN
0 O (E P El —y o 2 ¢ 8% 0 ADIO/NET th ¥ \ARCH
BJRe 2 B
AR R U3 0 O
O ¥R D JuoweSeury (Nrdd) ¥102-010% Ueld
Kytungrodd pue nuowdo[eAd(] W], WINIPSA \) F of dewproy
B[STY ©JeWI[) JI0J dIJUd)) P3uey) 91BWI) » (SYNAIAVE) LI 3 H 2 H
Y g B 103og @ O UoIBdTUNWUWIO)) [BUOIIBN PUF \)
NG — k=)D Lo1[0d cr  (Id-NVY) o3uey) ojewl)) SUuISSaIppy U DA
ﬁ .NA %\“_w m ﬁ» :w_ Uu E% %m.ﬁwgmﬂ uo Qo.ﬁw@mw\m .How E.NTH EOEU< MNQOENZ (@) AI-HMHV ,Wn m_% Wm Q mﬁ HAA R wmm
T Af L0 T 0 3K 7 feIue) LY g Sunpueqg BCSU PR 2. PEE IR e
SREH CE M| (MG L) L—| THOR TR TQOLQRYLISHILC T O TN 2w HEIEETEE RSO~ DIDANN| REQWEE 2N
‘L A W 4 By o sk KIoUSUV Ky BL Y (G SR FEN QB R FRUNCH ANEE AL s WD QERCED N MR R HE O LA
S G TR PP (b ueaelpelped iy o L) | ¢ dy GoH s s 1ONI-SOT [IH %92 31 Ned =y 0803 0 T 2IHY 60 (7 (1 D RudEN, J 2 S
BAEAC s AVPYEE - R B ICHY L8R o3y = o REQM| @I E| WYTNEHE

11



2. RREMERDT T a—F LD

2. KRFLZMFEDOT 70 —F LHED

BORHHRYS FH PR B DI IR DO 1D DBERIZHE &3 25 b3 TLIEITH I 5, HEBIHEOR
T, HEZREWNT 2 12D OBOR & 2 ORGEE, HARBHREOME, EHRZEREHLXCH N TF
MT Hihdk 2y < BR T OFRESE, IR EDEEARTETH 5. & EEITH T 2 BORH Y H O EEBLOGHT,
PLEICZ TRk L4, RBMERZ LD K S5 ITIRD M 50 #RHEBRAZE « BWFE 280 LRH
IR FEBAIEZ T % D DB DFIE & ZDTFEREFETDH S,

2.1 (BRFBHESMRIZBII DBEE - S O LEE

IRIR BB WD TRERAIFEIC K D BOR X EN ML E NI OV TIE, 3. T35, 23,
AKXy NU—7 TlE, ERFEEEEZ T E T 0L ONDOBIEREERCAT — RV — 52T~
EE6T, FOET 7a—F LHFEHREAH T TV 5,

ZOHRAEEHEEBIT, LT XD RIRRFBASHITEORFENLRK L LD TH S,

ZNWHRHFFE (Participatory Approach) : {K/RFBIHSELITIEGR TEH TT T O LD, XfIGFTHE)
EITO DIFEDHIZB T D AT — 7 ANy — (FIERARE) Thsb, FRDPHERE L THEEK TO
FEMWEE R T D72 DIiE, PO LY OFREOEE, 2RFHE, FERIEROH 61 25 BBV T,
AT = RN E—=DBMESTHDD ZENRMBETH D, & AMRRFBLEDS~DIRHAIT, K& <A
REAEBET DD THDLNE, BEHEE « EO RHOBEENS D AT — 7 R )VA— L OXf 5 EH
HThHD,

Hilsp) 7 70 —F BRI EE AT — 7 RV —DENNTWAIRGIE, EH, #fifick-T, &
HUVNIRBEPEIC L > TENRENELR D, IERZNZEND AT — 7 KV E =L > TITENCB S h
HI-DIZIE, FOEBELEE 2729 2 TOWFZE (Place-based Science) 72 Iuilfze H720N,

AKXy FU—27 TlE, FRROBLENS, KEEIIR D —=y THRFES S, A I3 — L CEFEHEY
FLMEE DA, MR TEOR « AT — 7 RV — « fFEERIEE 21T, KRB ZEHEE D 5Bz D
TENFNIEEDOHHIREN 2 DN, ZOIENI, FHERIFEO T T, (KREASHEETZC S
EIZOWTOOWEITo TS (B 7 v a v 2. 5 TBURIRER N ET 7 —IZ8R$ 5 12 DIAH | 287),
ZOENT, BARRBEAEFED PEHo— K~y 7HEE] TiE, BAROHFH BEZEROZOIZIX
ED XD RBUR - WHERENLENORGFEZ, BAxOEL L, EE, Hik-S5<n, EnzIvrar
TR —DHBEICBNTH L0 AOBEMFICL V4T TEY ., LERIERELHEH Sh->o
5,

12



2. ARRFEMLERWERDOT T a—F L FED T

2.2 1 PHKIRELSEBENE R Y P —ZHRBRAE (Ro—=x28)
(B RRFBHSOEBITHIT T CS-RNet 55— [EUER S AR O A E)
AKExy NU—7 ODFEREAETHY, itk - & EE, HARBECOERMEYE « A7 —7 KL Z— -
RHEBOHICLDEETHS, 2 ADOESE (2009410 H 12 — 13 A ) 26, [KRFSEHRICH
T CLA T DBUR « BFZED SRR STz,

ﬁﬁ%aﬁ
R OfREE - HIX, KRB B EEZ BT 20 EZA TN D,
ECHUIRZ N Z AU R BAEEZ R ET D Z LI L > CUEIRGE (2% 7 4 v b)) BAET D,
Ry XX AT 47 « T 7Ta—FIZL-7T, Ffit AR IKIRFBALS TN ) EBLAE CTEE
LVEf 2R T HENTEX D,
R F AL ORE B
BEREL A ) R_R— g U EARITHSREE OMRARRAI R TH S,
SYEPRIE X OB R R A BB T R&TH D,
B EE O « @S =— X &M= 72O OF -2 B e iEEE AWML T 20N ERND D,

EZTTTOD
ﬁf%ﬁA%%ﬁﬁé o IR AR BN E AR R R T D,
TR F— &ﬁﬁ®&§#kﬂ%%f%éo
B2 CIMER B OFEBULTE 20,
SAFEBUR & PRI X R S 2 b D 5 XETH 5,

LBOR & AR DOZA L
NFBERIZ L - T AERAEZ B L S HERRBLEE~DE~EES Z LR D,
TEOZEACEART DITES TRV, iHjEEé
TNENDOERCHIRDOR I ) E< HOETHIR DR B - L BRI TH S,
KR FAEE ORI, B2 DRI IUTHRZR NSV S D TIEZR,

E]’*%Lﬁﬁ’]u%
bHPLEM W 22 bl SR TR, AT T T AERD BT HDLERD D,
THFA LD T2 D DFHEREN AR TH S,
RRFH AR LED D DIZHEE D LVESA, #ifiE o EFLEVITH D,
wEEN TN BICAE L EREZRET D720 DWFZENND
Bl & AR N JRBAFRE & R IR Th 5,
AFTREZR KBS BN G LR 23 6 L i e B A W IIER T 2 BN & 5,

13



2. RREMERDT T a—F LD

2.3 RIA—NWBORMNET =72 av T —A L RRVUTETVTIIBIBIKRERE -7 — ki E
L%#%ﬁ%&%ﬁ&ﬂ?ﬁ@ﬂ%(ﬁ% RNI—LaHmewsE () ShEic L s85H)
A2 RRIUTICRIT HBORH Y E L E OXEEE S T&Miﬂﬁm%@%%% iézaﬁwmo
$2H1w—na)@7 7 vay TR, IRIRFBHRBICIAT TZEBOR E PR OFEICEE T 5 & EE D)
%@%@%26hto%K\ﬁﬁ$M®WE%%A@ﬁAQ&\%%%ﬁl%%ﬁ%géﬂ% Hg.
W5« v o 2 —H D EHIREE, EEHRC I WERICE L CoEEMHICET 2 IHBEOREHEO L &
FNHDOWMDL~ORENUTOTEL EEO LT,

BRFHREE TV —VRE
ﬁmﬁm%%ﬁT%&%%A®@%@%A&%zéA%
HRAEMED DO, BROEFREEN R AKX
Ho . %WﬁW%iU TR REWT ORI OB T 1 1703 B %
[RIREIZ, Hdk > & HFUS D722 53 o 7o R ST IR OREFE 3 L

ﬁ%&iﬁ&ﬁ%ﬁ%ﬁﬁ%%@é?
W IATENFIAZ E 8 5 72 DIZE#E I L OV ERIO v — R~ v TAERR RS E %)
SFEIERB I X —~OHREEBN L AT DA AT v 7T NV TRENEE
IR F AL T T O R Al BT RRIZ A1 CTHF TR & BORIR E [ O HE OIS ML 3 2 B
COE D & 9 7253 BH i & O 72 F e RRA L S BURHH S 3 O BRI kST~ B T2 I A AR

ﬁvf%@%%@#ét (ZEE 4 X
B - PR - BHFIHE LB L O L —2 2T AN il oo TR RE
B MO D OBR 2 ElE &35 2 L N A
ﬁﬁ-k%i*w¥~@E@ﬁﬁ%&ﬁéﬂ%i*»?~%%ﬁk%ﬁ@i*w¥~vx%A
ANV
AT R L X —HHER O™ 23 27 A~DRELE

VY = BRI K A
IR L RIS AN T ) 2R S5 DL T RO RE
FIRICIE, BEICFIC A DIRIRFLATE R L, A L, MR S5 Z & R
RIS, SO o B RO 358

T%&%A%®ﬁmﬂ%
AV RRTT O BEEZEMRIIT, WA OEEEIMILRKNEA L 72 5
BT, EFMEL, DA SLLEME &% & e FEAE4 ., EER, NGO %275 H
TR TOFH ATREE 4 O N FHIF F O LR 13 B
B 7 B — R D& A G 2 LR T D BT T 2 il R
F0 vk s kO RER, 27 ¥ — ORI E R
KRB ~OBATOMRER Y 7T VB L, LOWEKDIET A 7 AX A V%85
ﬁﬁﬂ?v//&%mi%imﬁmi GRRERMECE R I - 2R FEADZ~DOE  F BB D
BRI “B2E2mMD7 “BIREDOIAE “BIFHV ZBUROBFRICEY Aivd &
(CEMKPEZED 7Y — U pEIC I, o T DR RE & A AR &

14



2. ARRFEMLERWERDOT T a—F L FED T

2.4 —ANRFHIFEEOIDOEERZRYBEZ DT — AT =T FNF —EEA 2Rk
(M- RRBESEROTZODEREZ RV D123 - BENALD6 DDA yE—Y7 X7 —
7 AL —%EE in AiE)

AKRIZBIT D AT =RV —af & LT, (BT - MBS « /N8 - BARNBHSE - HilAT8 - 2t -
e qm - ARRFILATTEE 2 s U A MOAR, BFAT =7 SV —xifE e L, B ARDOKRKSE
EVar e aEDDHITH T B D& EEE, BUE D RICBORBVEIZOW T, ek L7z, Th
ZNOFEORRND, AN AREmT 5. AL &l « = 08— 2 M - et
DO L E RIS LCBRENER S e, d@amoRi R, (RIRFHE ORI NS OFEZ 7
R D7eODF v ATHY, VAT B> THEHEITH Y MEe 7 OBURFOREIRRMH & O )5
VETHLZEFEAARRLTEIOREZHEAT-, 6 DDA v -V Lo,

KR B 2N DB TIC T B AT — 7 BN T —2EPHD 6 DDA v —Y

BB EEFrY L RAEELZ. BIMXIZITHT I TH D,
HAITHAE, NORAORE, @b, EEEERS . BEEME, =3V X —Z2RE,
E L EHRE R E~ORIE TREREEDORCH D, KMELEAITH T 2= 3 X —% 1 &1t
SEMLOIREIL, TNOLOEEDRETHY, HOLIEREEEVEZY) —-FT52LTH D,
KRFEFRIC DD Z &%, RERQREH~O [Fr 2] LRZ, AIMXICTEITSZ
ENEETH D,
- FLWMIEE, Kox, %A, AETRTH D,
HEZEY B FOFMREDD EE, TICHDLDETINETIEINZD AL >T2H DITHT-
RMENAE TN D, TEMEESTT 22055 L0, HUIRKOSILFRKRO R TENLEDbNTE 2
AT AT A, B, HIE, MEBRZ2ERAL, TORATHESZRAET 20T ERD, A
ENDORENDICEEAEELS FEER] ICX2EELZOHHITHLD, FEIT. AIEEN 4L TF
DHLD] M, TATAT—VICHEPLET MEH> D), MIEEZ ST TAILITEDLHD] LT 5 &
INZRAUR, JHUBREAEN L TREDLT5) LWHEESEARNEREIND,

HEE D 5 5 OBEENORE, #hE N 23

B LUMIE 2 B85 IS NEME 2 Z &I Ko T, B RERERRERE N L EN D, BEITERE~DLE
H APESE & DIL[E (T — ZFRE S O ) H T & EILAT OB GRRERZOB]) 2R ICER D &,
JIEGHE T, SN E TOEENPVEINOFOERL CE BB A2 RE L, X0 fF z 1
DD LI E o T REEMKA~OEHEZ AIREL LTz, FHIT LN TR 72250 EF IR -
TEMEINDOBORZ HT 2 L 200, BUFE L TORAEMITRZ T Z LPNEE, | EEBORZHIC &
D& FEOFEUELED O OO IARS < THIEORIESE, U/ N—Ta L DR, #5
FLMED RIEYUE 72 ESEARR R BBEICHARNCEI D AL TEBIR 2T H T RETH D, BEICBNTSH,
BIGORE & B TORBAEE~OPREN 2 HFTHETHD,

VA7 %L > TRBUCH S 5K TH S,
BN MLIRTH D ZDORR T, AOREICZETH Ll FEENY X7 &L o> THLWHERD
SIS TH D, LBV LTI VI EEZDPHASOH D, ZOEE ZetEd 572012,
BREE S, U AT L olo_F vy EXAHFEZBBWICIRY AN XETH S, HiT, &—
TT4 Xy FTHA, BHEROBSZRIET 2 XETH D,

BONIXWAMER Y 7PN 2R LRMIZRIBA B L —7 7 ¢ x v b2¥E. R Y+ Y ay

AT RINFTHD
AARIIM TS THL D), EOXIRBERICLIZ0DONDT 4V a U EEEREKRTHETREETH
%, BUFOHKBEIL, SBROBIICH D Z L2 RT V7TV EHBICRETS Z L, REOHBK L 2D
HIZBIT DIRRFEE~DE - R~y T E2RTZEICH D, 70— VA — )L TOFEER OBFH,
HWT o AT A OBV ZBEE X 7o A PE 2 54 - SR T 5 3R b KU Th 5, Jedb& E S R HAf
AT L L A 2T TR, S iEE - IRME L, TRUCBUFN IR E 7o T KRR FEES -
Rt 2R EEZ S0 R EZTHBICT o> TWNWI 9 & LTS, AARAOENERIL, Hifvryx A
ELTHETIIE, RRBMRICEHRT 2L ZAIIMOTREL, ZZICHADERLH D, HEED
RIS AT 72 S W O BEREF T O 7= O O 41X, EFNCH R AR E AT & PESE IR RN D H
WLICESSHIBREZ o2 b DO TR TUTR bRV, F-, HIEEEDE FFIZBIFNITV., ik
D 5IE Y HIFIXRE OB D DN L0,

15



2. RRFEHEWIEDT T —F L HE DT

R HZE T, I s
EEEHZEC, AL TOL 22O TIRETHRETH D, HABEITIEBH~D 7R T
YU NVEAET D, RIRFBHSIZHT TORE L ITEI L, EEEZE-> TOL DIIRELERETH D,
HWIERLS ) ZEIIHMETHLN, [FiE RLOF V3R L ThoCdeb T, A7 —7 K
N —=ZFNENNEL TR TATEE TR TR by, AEEECENBEVOSEE2IEL S #E
L HGmREek U CIF IE R 2R RN E T D,

2.5 BORREEPETNVIHEEIZSHNS 1208M . HADFr —2 (B : R4 ORURA 1)

FESLBREEMITERKEASY T 4 — RRFEZRXNAVX—FT Y T 74 —F ABREMRL, DL T
ZE%KbkoTﬁbﬂtr???l*”?#%?UVﬁ%éj@%9$9HN4&8H)@%%&
EFEIE, BKRER - 7T O OETAMEERN 0L ThoTz, &ty ay I5%ROWMET—~
DOFFHICBWT, [RRBHEESHIER Y NT—IBA T v bERDOBN, BHARIZBIT HEUR & WED
%%KOPT%%%HOKO%Wgﬁuﬁbﬂtriﬁ%®Tf@{iﬁ%ﬁXEﬁ%mﬁﬁﬁﬁﬂ
HMBEE) MmetaEE Té&%&m%ﬁ%@ﬁwﬁfﬂkmi9@%®T%otﬁ D
iwﬁ%%ﬁg@ia TN ZT=ERY KD | ﬁ%&m%ﬁ@%12®gﬁkbfﬁmbt%®%@
L7z,

ﬁ%&%ﬁ#%rwm Hizahs 12 0ERY
SIEBRAED & IR T 5 h
ZERBANZ X EN T OB LT 72 D7)
R OH A= Z & L 5 ICHFET D0
PR EENOA 7Y a ANUIED LI REORHHH?
ENEGR % & D EPEEBEILE D b D
Bt 7 B =1L LI E DY FTRED
FHF IS 2 20E 72 B 7220
HIPRIZ B3 28 TV < B 5
HEZETDDICED X 5 RERTFENH 50
ZHEEFRBFICENTE T OREE 5 X D)
[EBRBL I BT 50
ARSI E S 'R CTE D0,

16



3. WIFTRHRRL @ P - EERAEEIC X 2 WFFTHEE

3. WEZEHLARAL @ EIPNMEEE - BRRAEHEIC X 2 pEeHEE

IR FHABHD L 5> BRBEAPOZE T BOHNBERE T HBOREN RN LR T DD, BERBK
VT LTI R B 2R3 5 COE 72 EDOBEA T TA TS, KREEHEZRBIIZHEE L T»
HYENE, fTBGHEEE LTI RV F— - [UREEA 2507 L, KIRERFNOBIT 2R T IEA O]
ETEEE Ny r— YV 2L, i BOEBRO - DICRIEE IR B &% HE,. ZhUsHis LTH
BT 72 SRS B ZE 2 HEHE LBORIZ KM S B3 - DI KPS E2HE TRy NI —2 %
B LTW3, HAZ. BORHE COMEBENIESEMBROBEIEBENTEY., HFERILATFH THED S
NTWD, BRILIZIE > T, ISTIZ X 2 2 FREWHERL S IA £ > TO DD, BOR L IXWERZHEER D 5.
TYVTEEHIZBOTH, AV FRYT. FALRET, ARy NI =7 DI FHIZHE LT COE A3
Bk Eh-o9odH 3,

B.AMABNREE Ry N =27t 2L EL T B
BEIC& 2% < O R TIRR B OREEIC KB RIFE N EA TWSD & &, REETNENHT
Xy NI =TT HMERSLDIEAI D, Xy T —27 X, ZRENOSINE R TOFEHRIL
F. EKFENZ XD —BOMIMEEM T, FAETHY, T TH-o T, #EEETHZ LK > TSME
DOEMEERZRS L THHDO TR TUTR LR, Tk, R84, KIREFBLLS DT TR
WOFELERY FT—TERREROD, THUZIE, UTFTO X2 BEER"H 5,

1. BEEMEEREME:
RERFEZA~OEHIT, TN ETOTRLF—EHRKEBINERN O ORE QIR TH D, Lnd,
21 Rl T E TR EZR A AP O 72 0I21E, HEBTEO ) bIciiz vy —2r T U b
HFREFERORVEENZALTEY . RARAEOIGNRRKETH D,

2. ek SN O HEE
EHUIH P LB TR EN., ENENDOSE TOREBIENMLO I L KT 2D, A
HPHDOTE OHMENLET, THUNHER « ZIERANICEN S LRIE b3,

3. EEEHINT X 2 BRI HEERY
S & 9 HIBRA LM DL E 2 HERF T 21213, BEZZT B0 EWELT 5 L0 9 K5 kTR
TR > TE R bRV, ZOKRRFEZ O, RERIKO G L~V m B3 G 20Is@<,
FR - HROFREPEE LA TR NEL 2D,

4. FEHEHRIZ M TOSMEINFZE (Participatory Approach) :
IR F SRR TRISATEI AT O DIXBESBHICB T H AT — 7 A ¥ — (FEREMRE). BOkH
WHE., —ROEEZETHY ., HFREEEEZEDIC, B OEMNENTZOIIE, FRERER S D
DAY VTR

5. HulsiP:oomrEsR :
(IR FBALSREEOSMIT, H, HIRICk > TRESERD, Xy NT—ZIZBWTZEDER AP
fRLd O ZLIlckoT, KOBWRMARWIIN e L 72D,

6. HUISIEOHER :
1B LWBIET 7 0 —F OBIHE - RERE(L & 5 WP % 75 SRR AT,
R ADE 5T — B 1M EE IR COT 7 0 —F ~EAT 52 E b0 Th S,
B 7R ERIR 2 HE 6 L IIRMORIBIARY 2 0 S TR OB 2 I, 00 TR /R A 4 A LA H
CHISET D UER B D,

17



3. WiZEHHRR(L © P - EERTGEEEIC X % WHEHEE

3.2 [KRFEL AW ORHR

ﬁmﬁﬁAﬂw TED LI RFFERH Y, EDO LD RERIIY AR TFIENLENE Z 2
n)['é—z)
ﬂ@ EALBORIZ T 7= BRENE - T - e B oS

ﬁmﬁﬁA®%ﬁ M CESHEEZRD D & &, GEET Ve ENLHER S D RO E
ERSEZNICE DWW EELEZEB L., —F TREDNRET A2 2 & & EL%?%~®%@%%E¢
HTEL D, RIEET NICOZ HAFEEMNESC, HEORAME, XEROFTHREM & RFED T 2
ZEBLOOBERREL T DI, KJUEORS, HillkoBRES, 1T, F%ﬁﬁ?kWOKH%@@
A%zgkﬁéo_®i9;\%ﬂ%®%m%@ﬁémiof®ﬁ\%m%&gzifﬁ%ﬁkwﬁ
BURMIRWr S vRE L 72 D,
BRI ST, HOLOL O EFNE X2 R 2 OW

—HEERNEED L, TOBREERDOT-OIZ, FTH 5D AREMENR I i 5720,
N EFRICE N ST= DX, TOHEIN AN THESENRLETHY | ﬂﬁﬁﬁ%ﬁﬁﬁﬁ A2
THORENMEDND, £, FERCT 7 4 A TOHE X2 ED HITIFE =32 HiFTE T Tl #h
ZRHET D 72O ORHRCIEFRIEIL O L ETH D, BIFICIEENR T A O &1V 7o nEdlr, Ko
FNF—TCHEHEZELEDL L Vo EY o 2 BT HINOBR L EECTH S, R, 57T
WCEAEL TOWAEITPBEFOHEHMN O &, & 90 U CEBIARRINRZFHIN T, hEx ANbs &
@%ﬁﬁ@ BOHNTEEORFHER 2 BTSN EE Th 5, &Rt L MBE - B - e
- PEEBURME - :\:%&%Va/% E BTN & DATE ZART 72 80 DI TENVEH 2R 5 M 3 S,
FB VAT AREREEZ DO, EEEEICET2B0R:, S 61i3sUbim- NEFNT 7'a—
%wﬁn%zgfkéo_®io Thk &2 e A RENE T AR IR A IR TH D,
A/7#%274/7 X DBURRE

HHJEERR DT DOIZIZN D ED X 5 REGRC TR EZEANT D ORI BIRINERGFTT D701, i
%i%ﬂ%?&(7¢7%%274/7)@%%éﬂf%toLﬁb FER O AR 278 S 2
“OIZ, ROLNT-HIREEEZ H D5 FEZEMICEIR L CGERT 2700 ES< V2T 5 L
%m\E%W%éﬂ@@of%hﬁ%étb@ﬁ%%%zf@<\Ny?%&2?477$%ﬁﬁb
TWb, 29 L7 LWFEDOBRBIMFEMER B OREEICHLE L RS,
HERNBIRT D5k U F - By P o —F

KRB A~DEHT, BT bOEEFRE IMEo T NnEWN) Z L LIFERIZTHDH, OF
DESTZHOR RO T ) FEBIRT L, HBHWVVIHLHIK LEHIETH D, DzIT, TR T
UADEIREZDFEITOIODBIREZELIRBRIZE N TOHRLR LT, ﬁ%®%%kﬁéﬁ%ﬁﬁﬁﬁ
WTh, B —RAEEE 2GR T = RV E —DOBNEGEDL-SIT 7o —FNNETH D,
%ﬁﬁ@ﬁd<bﬁhﬁf\ﬁ%%k$E\ﬁ%%ﬁ%\E%ﬁ&@ﬁ%%ﬁﬁfﬁ<:kﬁﬁ@?
Do
[EIRR A i 77 D

RAELZTEALDT- DI, TR TOEMBEDRET ZAFIIZS I LT iuil7e 5720, FRIC5 % 08k
Mﬁﬁﬁmﬁmﬁé&ﬁ%ﬂééﬁﬁﬁ\ﬁm*&mﬁA%Ehb%%%%LiEhéio Pl eS|
;%@Eﬁ@%%ﬁ%ﬁﬁéﬁ%@ﬁﬁ%\%@t@@%%@ﬁwﬂ BT B RN A A KT
Do

18



3. WIFTRHRRL @ P - EERAEEIC X 2 WFFTHEE

3.3 HENZBU B AMRAETBOR L FsE AL

FeENT, RURAER A BmAICHEE LT D, 1TEHER S L Tld= L — « [URAEE ZiL L
KR BREGE ~DBAT 2L TIEFEOHIE TBR ANy =V 2 L, #i— E’JBZ%?F/E}ZODK ;ﬂ{%/ﬁ

EELZRE. T TR 2 KA BT ZE 2 et L BOR IO S 572012, KPS DO TERE
BMEaHET2%y hU— 7%%%Lk(Ekbf\ﬁﬁkﬁ%%#E®%%§ﬂ %owfmé)
PR .

SAEEE~DOX K &2 B - 125 ZOaAMIETHLZTANLND LD TR, — i TRIEE

EIFSp e ﬁﬁé%ﬁi%ﬁﬁw®l%faé&ﬁﬁbhx& Voo LEa—RREINTZDIL, 2006
Ewﬂfﬁéokobhﬁ M DOFER A 917 T, EETIZ, 2008 4F 10 ., = R/ F¥F—22o{gfE
L RMEAEF O O DOPRERICHT 7 ER R E R L TS A L LT, = RLX— - "L
(mm)ﬂ jéﬂtoH$1Uﬁ X, REORFZIEH 2B UINURFERE~OBIT 2T BOR >
=, IREEEE], TmxvX—ik), 2L CEOEREHEHETD TEEE] 287 L, KJEE
%%@hmmcm@eMtm%)m\%@%@ﬁ%@t@@%ﬁ%ﬂomﬁﬁ%éﬁﬁf@bf@%
BTHY, 1) ENRRDOLL2HMEE, 2) h—Ro "V xy b (LFEEE YR OPEHT v v 7).
3) REAENZ B SO, ®2m2$4ﬂif . BURFIZ & 413 (Company Act) (ZFESW T, 0D
wm&iwﬁﬁm%mbé ﬁﬁméhfw

2009 4£ 6 H |2 %, UNFCCC I #: H & v 5 % @ % 5 1 [F B # & (the Fifth National
Cmmmwﬂm)ﬂ%% i@%%éntﬁ\:®¢f WEOWRELFEH AHEHIX., 1990 4 TH)
23% HIJk S 42 RAAZIC 72 o TEY . ZHIUIRAGEEE CED b7z EU D 8% HIP B D ILFIEER D,
UK A THD 12.5%HIEE W) BIEZIZILZMIBZD LD THDH Z b, EEMERFBLLES A~ L
MO TWNAZLERLTCWD, £/, SHOEGHE LT, 2009 4= 7 A 121X The UK Low Carbon Tran—
sition Plan Z%&3, 2020 4E £ TIZ 120 AL ED 7 U — U JEM., 700 FEFOZF DL, 150 5ty
UEODFETDOI V—r X —OFREOIE, 40% DFREOIKRF(L, T AlEAREO N, HrE
ﬁ%@IﬂHm%@mm ., EWo - HEZETTWS, ZOIEOIERFITIETL > T, 2009 43 A

Tk, EHIWIRASL totﬁmﬁﬁ%&%®%mﬁ%L%F%ﬁ%ib@k#ér VEVIZ et}
5)3’9’"67”:25?)\ “"Low Carbon Industrial Strategy : A vision” 23%F Iiv7-,

HEOGEEBEORIT, MRS & > TEAMSEROEWTETREEA A ZEHR T 52 &
ZEMLTEBY ., BRMNPEHEEGIHE (EU ETS) . SUEZE®EFL (Climate Change Levy) & SUEZE#E)HE
(Climate Change Agreements). fRFEHIEFEFS (Carbon Reduction Commitment) 72 & i< — A DB
REEH LT, KJEABEIC RS LS DR BRI AR L, EVRARRZUETHZ &
%E%LTvéo

51T, 2005 4R ICBAME S NT=E ) E BT E LT ORI ES Wwwmiﬁﬁﬂf(WEm)
Mz, HENOI T R —EHRFEE O R - AN 77— - MKREZSRE LT, B
AP B IR . PRFHIIFEHS (CRC: Carbon Reduction Commitment) 7%, 2010 4% 4 A 226D 3 4
%@ﬁﬁ%%%%%bto%wﬁ ARENCEASND ZEHHELTWD,

F7-. BEOLABREHEE B OB/ IR, MO —@ & 72 & o T D AREHT B X # 2 5 D),
ﬁrﬁﬁA:zw%wﬁA%ﬁ#é@w EVI BRI L Tk, =3 F—DIRRFLEXD Z

ElE, RIEEEBRERITL DA A, EEO T RLX — 220 &R REICBWDCHIEFICEETHY |
FRICRMEE BRI OV T, AR R LVX —, JR1 71, mEEUL « BT (CCS) Hiffins BB /n
B R LTWD EDORER72ENTWD, BARMIZIE, 2009 4 6 A IZEERFARGE = R L F —#%
(IRENA) (ZIEZUTHNEE., 2009 4E 8 HICITHEE X —Z2RfE : by oob s UK 5
EoOFx Loy %KLL, ZOHREETH, [UREEBI~OBLA & [FERIC, =RV XF—Z 2R
2L > T, KIRFBBRFA~OBITVNEETHD EEERINTWVD

FC[EEFIZ, 2009 47 A 15 HIZARER U 72K R 35 E L (2 %d% AR F A% sl (Low Carbon
Economic Areas. LCEAs) ZEXE L T\ 5, EWNA Mtk HBlRy, EEN LML T EE L BT, EH
SO, HUERBE R At (RDA) 2%#EHEE L C, KRB EECRE N, BEEEORE 2 MEL S5
72O TH D,

1 http://ukinjapan.fco.gov.uk/resources/ja/news/11700226/19081700/uk-kyoto-protocol-annoucement-j
2 http://ukinjapan.fco.gov.uk/ja/about-us/working-with-japan/energy-environment/low-carbon-economy/
3 http://ukinjapan.fco.gov.uk/ja/about-us/working-with-japan/energy-environment/low-carbon-uk/carbon-

reduction-commitment/

19



3. WiZEHHRR(L © P - EERTGEEEIC X % WHEHEE

Wh%e .

UKERC D= R /)L F— 27 L« 7 /L (ESM) #F%Ei%. Kings College London(KCL) & University
of Cambridge |2 CT4T4HALTF Y . MARKAL 35 J O MARKAL-MACRO &5 /L DFZE A% 1%, Department of
Trade and Industry (DTI) 2% 2007 4EIZ%FK L72 UK =X —HEOHTH R I,

Tyndall Centre |%, QMEEBEMFIEICIS T 2 PR EHEAZIT-> TEB Y, KIRFEHZOT 07 T A
IZBWTIE, B 5L E L~V ENRFB OB T P2 o8 L. HlF - 178 - G & v o
TR % MRIAVZE[ R[] - 7 2 — 12> TH > T\ 5, BRI, IRRFARICL D2 KKADE -
AN OfEFE~OHIZE ., [EEEBOFKIE, HE . EMG/CIAS BT /IZ X AR F(LORFE = A~ &Ef.
REDD & CDM OLIE., LW\ =T —< 2O\ T, BFZen2 S T3,

Spergen/FlexNet (%, MIRFET RN X — AT LAEAEEFE & HTOBLS) BHFZEE2HED 5 51K
T, EEBOIERZEEE 7 0 75 5 (LCTP) 1ZH-3 % 2020 4E12 40% OE S DA FEAFRET KL X —
WX VEONTRFC, ED LD REENTDHDON, [UEEENZE BT 72, 2050 4212 80% DOHITHZE
LT 2030 FFE TIZB N OERRPIRFILE WD BENER SNABEICED X D REN AT LB
RO, W5 E LTV A,

Carbon Vision Building initiative I%. Carbon Trust ft& T BRI ZFZe2# (EPSRC) O
H&IZL0iTbng, BEDIZBWTED LS ITRFPEHZHIET 2 D02 W T D, 4 F R/ OMFE
7yl T b, Carbon Vision [FEE T 1 X Lo - OBFESEICH T2 LT TV 5,

Towards a Sustainable Energy Economy (TSEC) {%. EPSRC 2D X4E 42\ J -7 0 /7 LA TH
%, UKERC OIE#EN7Z1) T72 <. Keeping the Nuclear Option Open (KNOO)., Managing uncertainties,
Carbon management and renewables @ =DM BT, FEMTAI 2RI ZEIEE 24T > T\ 5,

Fr, TR -2 E-On b ZFADE L A > TEPSRC & D/8— hF—3 v PO T, KR FERGF
N GO T x et 7 e Y =7 M EED TV,

1990 AR, HFZ D William Rees ZHIZ L - T, ABHEEINEREEICH 2 5 A &2 EIROHFAES
FREEY) O LIC LB EREE L TR, maa b 7 7Y b (Beological footprint) &
WOMADIRE SN, H—Rr 7y ks PV MIZFOHKREZERL-ZEHED R THY . ik
WwELTIETA 7 A7V TH®AA N (LCA) ERBEO DO TH D, [ Rl alBE/RTHE: |, TC02 DR
2546 1 72 EO R THREETZ OFEITFA SN TWD M, FFIZHEETIE, Carbon Trust fhA3#
FE RS b2 & HE[FC PAS2050 & W) B A AR, 2007 fF LD "My hray=7 NERia L, R
WO —R 7y 87V FERRE M Z TSI S, 2008 42 F T2 20 #1589 75 dh B 2347 L T
5. ORI I FIERBORTE T T < EREF -HEF OITENC L TREL 5 X T0aAH L LT,
HEH &IN5, Carbon Trust i, FEEBURFA 2001 F- I KAEA B RIEIZ S LVIRIRFBRF~OBITE
T D7 DITMSIREELE LTRILEBDOTH D, TOMAE, & F I F kL LR cmE
H B HIRCCPE SR B HIR OB RICER D fie 2 LiIc k0, BRRFJERF~OBITEINE(LTHZ LT
H 5, MIRO—IXKEEEBL D F D72 A =R H OB A D7D O /M3 T O R - —
VIR POXEREEE LTS,

PLED XD ICHEET, EERB IR E 72> TIRIRFHD~DOWTE, BUR, EEEORFIEE DO TO
LAULIZBWT, ik s tERotLs - HHEEIToC0WDH EER D,

4 http://pioneers.epsrc.ac.uk/exhibition/Interactivehome/Pages/Carbonvisionbuildings.aspx

20



3. WIFTRHRRL @ P - EERAEEIC X 2 WFFTHEE

3.4 HAIZBIZBOR LW
AATH MERFHEDO D LEDTZODMIENRTHE SO DODOH 5,

BOR .

HAIZEB W T, 2008 45 7 HITIRIRFBAEE~BIT L TV 7200 BRI ER 27T b0 & L THK
[RFIEAEE S VATENGHE ) 2SI E S, B BRI O MERIERE L3 R HEEA 1L, MERFLS
DS DHEHIEAESR ) B &, 200047 HICESEH L, BER ﬁ%@ﬁ%i\ﬂ%m%
{230 xp/ iy 7eid EEASO B O 55 MRV R 25K 0 SA A TE 2009 T ILA =7 7 4 7 | 2563,
EINAJIZIE, 2010 4F 2 A/ NREVEREEF A HIERIERR (LR O THhE#Mn— N~y 7% %%, &
SRR H A % 2020 4E F TIZ 1990 4EEH 25% 78, 2050 4F % TIZ 80%JH & W\ 5 - R HEE 28817 T\ 5,
Fio, BUSHNAESICRET 2 THEREBRLAIRIEAREZ ) Tk, BRERSCHEH &G O B4R 72 5
M EFEEROFE, FREROBMOTNE WS -EICBWTEREICIETEE> TV AWNWEO O, AARITER
FHE~DEHEHELIRD TN D,

e .

HARIZI T D 2007 FRED B OIRRFZE S ~DOBERIRFTORIEIZKHE T H D & LT, 2004 FIZFH
SLBREBEAFZEATICB WA E o 72 THLERE(L 2050 AF9E 7 0 ¥ = 7 b | WFZEAS. BURIZHETT LBURIER
R LT, 2007 AELIRR IR, RRFPEEA DN BIEER O DI L 72 5 = VX —HAfF Iz o>\ T, 2100
FECTO BEM=xx VX —Hiftvare—Rvy 7] 2RL7, %ﬂ%éi2w9$8ﬂ’fi
HEIRIRFAES S O IFSERISE NG | 2R, MIRAES 2 % &, BBl « 25508 IcB ) Mm%
HELns, 71— /4/A—v5/(ﬁf$ﬁA~®ﬁﬁ)i77?/4/m—v5/(r%m
PEEOFE), v—A ) RXR—=v 3y (FEEICRHE LT#ES< D) OfEMefiaziI bl Lz,
2009 & 12 A 21X, B HEiREERE (J S T) MERFBASHK o ¥ — %23 2 S ¥, Center of
Excellence ® K 9 72 8 F X F )iz b T, R KIRFAHEES 21T 2B NES -2 H 5,
WIE LTZRAEIECT U A1k, [ SRR AIRR B S RN 21X 0o s LzED
BRFHEESL DI ﬁit%%d<b®mwﬁﬁ IEREND Z LD, 2. ALCS-RNet T,
ENLBREMFZET 2N H AREIC I 1T 5 BRSO SRS & L T4 ST b, ERRo#Eh & 2%t
L7 BARDOREWRIEI R v N U — 27 ORENRLETH D,

EVRZR
SEEHMEICB W TRERTESOMKE L LTED L IICEBRTEX 200 E W I BLENS, FEE
RlzBWnW it MERFE-ES) 13— o@i%ﬁ%—U~Pk&ofmé AARGEY —H— X« /R—
N — w7 (Japan—CLP) (X, it AlRE/RINIR FAL B ~DORBITIZEM A Y 5 HE2, Atz 5T
@t/ZX%«/x1ﬁ&é%@®wA&ﬁzém%®z/hv 7 TCTHDH (A2 SAP Py,
KK, B - H B, mi@AE%ﬁamUﬁﬁijz—) 2IZ YV a— 2BV TiE. Ny 7 Xy
AT 4T OFEBRVALTHS, ZNETDIED &@ﬁﬁﬁ%$@ﬁﬁ®%mf X, ®iEWw
DOEHBAR L 720, 2 - BEORMEAREBIIIIBENTLE Y ZEMD, 2060 FORKEE Y g v
ZE LICERE LT 2010 EE IR B 5 2007 4E O R HTEN I E N E S, 29 L-3HEI
HALNOITENRFIC E 0. BAREOHHZ 7 TITIEE > TV,

Ak -

2008 4 1 A [E£ D Yl 04 H EE N BB B O B 7 #HE G 25217 . il M bt & A% S
TTARINE #HHELEES LORRET T ) OF T, BARNERY AL LTETF O F%Tw%$
RRFHOFERT » Hillk-S5< D IZHIT T, REET VETOENT-TRLOEE R ZX > T\ 5, (KR
FHEE O VITHEMBIIZEY BT O T L EE L, BAOENT-ERAZ M FICRET S Z 2B
AILZ 2009 4 12 I3 Lz MERFBRTHEERZR S 7L, RRFBET~O BARADOIY At HE D
5TV 5

ﬁﬁ?ﬁ%ﬁ%h%ﬁ#%m PEERMIELE LI TERD B,
ENZERBEAFZEAT [HLERRL 2050 BFZE 7 0 2= 7 b TiE 2050 4= 70%HIE DO > F U A& AT T
L RAWTIRE,
ENLBREBENZEAT [ 7 O TIRIREBHSMTE] TIX B2 7 27 KEEH I B 5 IR LR S
P E 7 AT ER



3.

W L« PN - EERAEEEIC & 2 pFFTHEE

FE KT UKREBET (BE. 578 O F I F-EFAM%E] TABKICB T EEr— R~y
TVER%,

HERBR B PE L BATAF 70884 [Dynamic New Earth 21 (DNE21) E7 /v #FZEI%, 21 HACOBREEEA
&R R A T

KK MRRFBESH O 7N « Fifge iTREME A2 720D DBREE A /) N—3 3 | B35S

HIERBR BT ERRE T TERERE I, TR SE CREERTRE /2 7 ¥ 7 KA EBLT 2 8 7= 72181 )
AARTZ XNV —FRFT BEH =R LX—Hiit Y a ) [KRFADEEICHLE TR LF—H
Iz oNT, 2100 FEFTORrR— K~ v/

BHAHATIRBEERE (JST) (RRBHDHEIE ¥ — SRR KRR FELS D < 0 AFZERH TR &
YERR H

LLED & 91, RRFEERIIIEIE, NHORE RIBRIZ B W TARKRICHIR T 5, HE TRA S

EENMELNLTWVD, ZOREZRPERICHNIT CTARRBLESHZEIL. 2N E TERRDIEARA X ANV (T

—

n—F) ZHELT L, WRR Y U =7 OREIL, EERL W U THIZRIED A X A V2T

L L5,

22



4 FEEHIER Y b T — 7 OfhiiifE

4. EBEPFZER v b7 — 27 OFFifiE
(ZH . A r—= v ZINBERE Y E ~OFH 7 > 7 — M RERERIHE)

FEERIIEBIZESR ¥ b7 — 712 K DMRLEROBEYEIZ OV T, Fo—=x XEITHIF LICBORIES
3R ZDOREELDRD TS, FBORREEPRCLEROZ, KV ERREHRTHS 2L, %
5 £ DBORP Z Opfedh & R & FOE 5 HAIEFITEE, BURD S OBELR 2 [ S BR80T
FITT D XVEXE RIS 5 2 L. RBP4, A N0 (SAT7RA5 1)) 0%
ALIZBI S 2 BRSSO RSB T8 S TOIROWHFZE TR Ml 258D 5 R Z 732 & D M i i &
Nico BORREREDPBEIZTI DR ERIT Y M7y F2REL TH S 2 EADWIfE, 620 27>
MY —F& EEANOBEEROBEUPEP SN TS, KRFEERZHETBORRE T, —EOm
HEBORBIOERZRE > TV HRROERIERL, HIBRE, BREEECBOAHIE, R - tLXIHE
SDMUGE - 7B EE RO THOORMBERPRERN» 5208 5 HOGHERERICH DS LEZ OGN D,

BORHYEILIZOX Y 7erxy N =7 BB L HEERIZE U TWDEDREA D Dy, 2009 e —=%
TR SNTZFEREE D% IRIA] 2010 FHFER KRS EMEE FA Y O@EFEREET (UBA) & RNet TR,
SIMBIF Z 7 FiRA Y "A~OT U — a7, 5, B, M, Fo 4 BUFHERE (2> %27 bR
AU RN) MOFEEMRRENH T, EREME, FEBSPHIFEL TS Z & &2 X BRI L,
KEDFEREEDT V2 XSO AENT ZEThoTo, ZOT U r— FOFEMEIZ, TTIZ
R A Y BUfF D LCS-RNet ~DEFF 85 L5, UBA I, 1974 FEICAIR SNz R A VIR RO BREEITE
FEESC. BREE DB OMRAE - F9T - B Z(L L L, EABUN OBRBEEGR O 72 HES I 21795 v >
7 BT RREE RO,

4.1 FEFEORY LT
LCS-RNet |3MEfRF A2 DHEFE DO T ORHEH 2 BRI E R Z D NS TH S 9 7,

= KARXThHD : 3 EHARXTHWV: 1

WS OPDORIBEICHRER D RETE LB BIFICIRAbNza Ay MaE, thoxy hu—2 &
DEMEEZ SI1F, 1) LCS-RNet MHEH OH VA E T H XX TH D, 2) LCS-RNet D HHYCTE B & 5 A
TI2FEo7an v/ MBENEU THL L BN T —~2WHRETHD, REODRENEEN
T\,

BRW 72T —~ & LT, BEELIER. FrrlREZRBHFE., B L ERRICID - 72 BAEER D72 DBUR
RS, HAN - HATEES - HIBATRENE - A=k xfR, 7V — Rk, BRFEBH. AxDT A TR
ANDEAL EFER T ERFET BT,

T ERINT DICHT- > TE, HFREETT TRIBORREZ LSMT DN LN L, AT —
TRV —L DXFERC/N— " T =V vy TREETHDH & Wol-, LD D CTHIIEE LA D&
RER0 A5 EOEEENERI N,

— 5T, Hifi7e EICBETAMET 0 7T AFMMTT TIZR o TWND EZANEL . T—~ T LW
ERRHRL0 FRFETZ L TLCSRNet IZE > TRWHIETHLI MR THD, EOBERLH T,

4.2 V) FBHRO LB
HE®D 2060 £V A% THZ ST EOREEREE(L, 7283795 L TLCSRNet iZBNTIT72 5
o)

= H®HETHDS: 3

COERICIE, 2B THETHD ] &2, BIZICIRZ T, BHAESL L OEDN 2060 F£2F 1 4
EEAD L LTEY, B milzSE AT LR REEHEEIC > TWDH Z LR ER I,
G8 L7 7 MY —FEHT, ZRLF—lRiaZz \INTED LN W T RA AT 2 L NEETH D
EDEMRMRIER L H -T2, IPCC DFHIHRE IR TR FZE NS DA X A BURIRESE ITRT 2
ENBEETHDHEOER b 1=,

A ENT 2050 RS ORI BEE L ZNICELT-ODOBROREE E W) . T E TITH O 72V BOR
EOMEEZHEOLNTWD, HxOEPREONTZME - NEIREZE-> T, B2 kXTI, %Ik
TEMEEREENARERBE O F U A2 DI, VWO RERBRE2IEFE LAV, BliFd -
TW ZEBRMETHD, 77— bOREIENSG, 29 Lo EE~OBRE & 2 D70 OERRHI 72
TI~DOFRNEALED . LCS-RNet ~DOHAFFIZ/ > TR TWDH Z EDHZ D,

23



4 HBRIE R Y b T — 7 O hiiifE

4.3 LCS 2BEDAY L)V
LCS-RNet DEABITIEARTH 2 &N, LV ARARE/ITTIHREN?

= FEAXTHAHRX 3 AR THRx 1

RNet HIRIEX, GBDH ETHREL TWAARXDHFETIIL L2, ZOEMIIWIXIEb o7+ —~ b
7‘;%‘9 FTEEDREND S 2T A A 7 TITL 75><‘:b\o7L:F‘nEJb\T“Z@éO FEAXNLEE LW EE 2T
L. EBRRBORIRE~DA 7y & L TWL 20120, BB OHEBRICE Y2 A A
)%&2 e P OIEE E 1T T MWERHH Z L, ﬁn% X A1) - RO E BT
HMHIZIEIEARXTIN, EWIHIEBERRS T, —FH., FEFAKXKTHL L WVWIHIEROFIZE, [HEMNZ:
7vt/x%ii6% X, A== TICEBNEEREERD by TERHFET L0 L Kok

“formality” HMETHAH I EDOERLH -7,

LA (formal) B % & ORETIT., EEMH & ZEC2HRAAZHEUYL L2 D &R 5 E
Radb-o7, ::%\/1/5;‘»—@4 B9 2 EHBEW 13— b F— v 7 0E U< G8 DA TIED 1,
PR kL —HEEE (IEA) AR ARLTCWAHIEZZELTUIEIMEVIERLH T,

LCS-RNet DIFEND 70 5 FTHURRICES L Cid, WFZERSEI ORI CIIFIEARXTH D & L) B RN LE
Thd, BFfar27 hOBMTHLREETHD E WD Z N SRIOT v r— FNTHiEIZ/R>T-, LML,
KO AR T AREZEVIBNERNH L L FETH D,

4.4 LCS-RNet OB & OBIR
LCS—RNet [FARBRIE S 2 RET HREN?

= BRTLNE 2 EBRILIETHAH (maybe) : 1 FERTLIE TRV 1

BRI LT, BTEROBEWVNIHO Z2NG, 52T XETHLHEOEENRERNS
ﬁgf&)ofuo
BIZENG, BORICBEE LIRS THLHIN, BRARIET HIE THDL XX TIIRWVW I ERMER S
77, BRISHIRBYE (REL)ICEEDIRETHD, LOERbLH-7=, G8/G20 kL., ¥rEHoHE
K72 T —~<IZET IR EEITORETHLIEVHIEBER LT,

4.5 FHEERTOMBLBmDAY » |
b I EH CBORICET 2 F 220 5 FIEE) 2

= KOLEETHD : 3 (somehow) HETHD : 1

ZOMWZE LTI, 2B RVEEDS LIEE LS Lz, moEORD) & R % k4 2
Z LK o TEBOREMEIZFOE D) FRIERF CHETHD L, WEE LENZT TR 620 O
WEEIEICOIRZ LT HRETHDLEOERND - 72, BRICHBET EiX., &R ECHE 51T
il 2 NOITEY (A4 7 AZAN) OFEALICHEHTL2ER R EICEHLTERE ) EREETHY, [EAX
OECD WEZXRE L TWRWNWI N DOBICEY #Te Z & T, LCS-RNet O IIMMHES LR35 & DE
B o7,

BIEHR Y 206, FREEFREERTHMRICEND D Z & FEOBERIES DMUE OBUR & Lk
SNLUTBEOBORIZENTZOICEHEN 2 FERAVLEL L TWDZ EREZ D, IKRFMASE HETE
RRENNT, B2 REREE SR LI ANDHENH D03, —EOm R L BORHI O EHE %2 FF -
TIEWVWHL N VBREMNESC, HAHFRE, BEEMSCEIGHIE, &% - o bl - 7= e E 1 E
DO THWOIMASRBRN O FNE ) HEOREMENERICH DL EEZEZOLND,

4.6 BOEHNSEOI aDHORHNY
BFar 27 ML HEESEED . LCSRNet (Zxf L, BISZAHELL7-0 (WF3E) FHEZRKRDHZD L
T EIM?

= HK:1 K:1 EbbEpExR0: 2

EHHEb RN EWN S EIEOEFITIE, BHFEOMNHEEZHET 5 2 & OEEMEIZE T HEE D
b, Floo BREOLONELEMB DO LD THDHI20, BORIREENSEDA Ty hEE-TH
b &I 5 Z ERHRZRV, Te LA, LCSRNet DT W N Fv NEHEIC, KENED LS RRBGE
ERETDHOPNPEETHDH, EOEHLH T,

—F T, DWTHICE LB EE 2 SR e AT — I R — L ORI S A RETH D
LOBRNB ST,

24



4 FEEHIER Y b T — 7 OfhiiifE

4.7 LCS-RNet D wIHEME
LCS-RNet O F[REM:Z &9 Z 2 B2

SIHEFIZAREMRH S 0 3 1FLIFEE (niddle) ICHREMENH S ¢ 1

LCS-RNet O EBRIZ K E R HENFE LN TND Z L3905, BRI ERRONE & LCiE, R
ERTBRIREENSZICTEDLT U Ny FEEL T Z &, 777X —4~A0N)H DD
FEDT OO R AT AWEREO Ry NT—2 | R ERET LR TWA, T, BEERELN
BOUEETET—<IZEBICBMT DI ENRKOOEND EVI EDONH =M, m#&ﬁ )
B2 [RET D REDENOHIBIIEE LV, EREKRD ZLIZEETHIN, 2y NU—7 Z[RE
72 b DIZTHZ EITL - T, H LWEIIIZE T —~ ORI Z 1517 5 Z L2/ b,

4.8 BOF DI
BURF2S LCS—RNet OGN A 7 MIED L IR b DR H D)2

MAOIEEL NI Ry NU—=ZOHMIZINZ, WS OMEIRRIBENH 7=, TV AL T
(= %l@%%mkw%%%fétw®ﬁﬁ LY — ORI FTF Sz, BURICE L L, £E
B O BEZBNT 72RO OELERN H > 72, I 5T, KIRFBA~DOFEEDRFICEH 2 DU EEOFE
fifi, ﬁmﬁ%@%% X B 7Y — R DR E Jﬁ@&m@%m# STz, BAREIZIE, SEHHI R
ﬁmﬁ&m@@ﬁTT//¥wﬁﬁ%*?Eﬁf“é# INHIZBELTIE, BRI 1S8R 5 ~oE

W25 L 51T, TEARCOECD T CIZE D o> TV A% %t@é@%ﬁ&é EMBHTHY, 13-

LTmsmmT%ﬁ@%ﬁ& HEU EOFEEZT L&, BEOSHIE L E0 X 51228k K

HZENHEEDLDN, Lol HaB@ad20ER’HA 9,

BORER LB DA Ta—T b= =2y TNy BERNRH 572, LCS-RNet D 32D
HHIDO—2>THHR, ZTNHEFETTIEA Ty bEERBLT, D LATEMmELTEDLZDIREN
H Lat7zevy,

4.9 LCS-RNet RIS E&T—<
LCS-RNet & 2010 4FEDFEREZEDT AT 4 TI1L?

WD&?A%Ft/ﬁ&LT*i%hK (X, ARIRFEA~DER, BOR, 7 ) -Vl 74 7 AZA
WAL/ FTEMOH, =R F =458, Hifia | Zkibizs

—WEEDAF AR ICHE S RS F2EIE L TORVIRIEZ KL TH, 7' — 5% - BRFEICE
T ORUEBIR 72 E A ETIZ T DR bz, BIEGE, 74 722 A NVERbET b, &
%Uﬁﬁ%bfi 2050 ¥ U A721FT7< 2100 ¥ F UV AERDHFICI A, = RLF— « Hifi -
HEHE OITHE) - FEROHIK E V> 72 K55 2050 > F U A L3 bz,

S DIZ 12 ARITO 7 DTR B & LT & Bl %Lfrﬁﬁmkﬁmi EBHRE~DA LR K7,
fHEFE LT “TU =R LR, B L AT B ‘Bl oEE L RAE~DEKR” & Lk
o E R T,

4.10 ZOhoBEEFHIH
2 MEREAICET A ZOMOBERIZIUTO L DN H - 7=,

SHFFEREEEDOPERICEI L Cik, 77 P —FEBI OG220 #HE L7z, KXW Z & EEOS
@%ﬁ@i% X, Z2BOEEZEEDOELETH -T2,

F o, W - RER T & RIEEEBORFEFHE DM TOXA T a— BB BT 28RN H -
koﬁ%M®%@i%nikFW bR E NI REREFEFHE LR, RKEEICED L&A 7
LTRBERFEELLHL L VAF T, BURREZHOITHE & L TXE2OIT LY EfRERTHDL, &
WODIE, ESICHEORRT A L OIREEZPTELRLNTWDBORILEE DRELELETH D,

HE OB 2 LCSRNet (288 L CWABUFIZE - T, Xy FT—2IZBMTHZ EICL-T
EOWNI T4 — KRy 755D ENHREDN, RROBELETHDL, SRIOT 7 — FDEE%
H e, UBA & RAYDMgEa L 27 FaRA v N THD T v /3—X— LAF5EAT & LCS-RNet %57 C.
AKEFEDERSEDT V= FofEd, IHIZHITLT, AT T VT I N—T KT, 5% EFER
WZOTDIEE CELIZHECHERZRT Y Ny hEH L T 72dDSHEIZT 5,

25



5 REGGRAERWIFEDF 1R D711

5. IRFHLKHFEDOFTHROT5T

ARAGIALR A WA REEICIT T, ZFERIFBORZ R T IL SN RO LEMEZ R KT TH
%, £, ZOEBEMBHOBEEEL AV v PR —= Py XHTEBINA TS, 51T, 5%
DML EALIZINT Tik EEOHEABEATH S Z 6. & EETOBERIFZEIEERIE A et 12
EOTHRHEELNWI L LAHTE, ZOXIRRUD FT, ERFEHZHIER Y FT—2 L LTI,
BORMBHE &3 L AEREORE L4, BOR - BHER, BHEERORROMRE, @& EEOp7ERL
(I 7o i B 200 % BB D % o

LCS—RNet HH#WlE. AEEOIFEINOHE LN ELo X o Z2#miEERs L OVEEICH+T 5874 &
DWILT, WEENSLOFR v T — 7 OIEBFHE %2 R T Ch 5, ZKUEBOR OB %25 1 THF%E
X b U — 7 KR AT O BT, COBEMMPNESLETHSO, bLIH LRy NI —27 TOIE
NS TR OB CTEE N 2T, TofmiTR T ohnizzZ Ltk b,

AR RERERTGME LT, Z2HITFTEHL,

L B s, EH - BORFE YA / AFFEE T - OF5eE R+ o2 fiE
2. FRCHRSUREOR Ot 2 I8 5 % B E T ONFFEHEE A R

3. BUORIRGE T 1t A~OWF5EH RAZH T D5k

26



6 [ R DHAIER & RFEF S AT LSBT 2552

6 . KRB ZDOIEAIRE LHLARIT Y AT LCBT 585

Aty bU—7 FERTE, ARRKAESTEEIR 28R 5 L TORRZ LD 5 Db E i SRRt &
ToTW%, UTEFAFEEDOMIERRTH D,

A SCHEE ¢ RFE DP LSRR TARE L, KREORNZ GHG PRERTRE T 5, KRFEHLZO
HED, BAPKREPOWFOHEZBS TOSRY, AODDOREX, EORREREICHL . I
FIRBETOEMNSE D 2 WVIFAF TR EAN O RETHEDPEPNIRUB RS0, — AN
D EIIRBETO P, GHG FEEOWITNpTHAILERHEZ —~RITED D T EAHRIZ,
IR AR DM S DOHERF OB ) 28 > THRRBIZEE > TLE SO TR, BT 500
RIEZHRM L, BXHRF50THNE, ZO LSBT~ ADHD (P (EHh ) ZHARE
B52LTHY., HRIBRIRY AT AORESHE 2 I ETHEHEIR LT ETH S, they - #&
HOFRRE Uil DIMRFEHZ LIE, BREVATLAOYA XL LTO P GitTiIR <, Sl &
HAEANELTO—-ANLG720 GDP 2HEMTHTHAH5 2L, BIXTZORRITIE P it EREZHN ST
gﬁﬁ®ﬁﬁvxiATﬁﬁh‘ﬁbhﬁﬁ@ﬁ%'ﬁévxiAﬁ%%%KMEkﬁélkﬁ%@
%o

Iz

LCS-RNet T, (KRFAE~DOEFL A% R OXFEEENFIER Y T —27 ZBE L, TR AR,
B - WG, HNBERE - Bis, ARBELE T4 7 AL AL - ATEIOZEAL & W o TR 23R I DU
THFIE « R - s T\ 5,

ZOM (FCEE ) 1%, KRFELEZW O EOICLERIERIEEIIMTH IO, T LT, £
DFEDOMRED L v ROEBEMZROITB L Ok~ T2 Z L2 HINE LTV 5,

6.1 KRFE ] BB AT A« BRFVATACEESRWEETHD

SAEZSEIERASH) (UNFCCC) 13, KA OIRENF T A (GHG) DREEZLZEA S, BELLY
FkDOGBEERET L EEZEMELTND, 2F 0, TRIEV AT L] OREZKDI-DIZ GHG HE
HE2HIR S 072 < TE R B 720,

GHG BEHH BREA SR DT TR T 2720, ENOEIKMRBORZ#H 5720, v U4 « =T V087
NEREECTHWH N TE 7=, il X, THER 2050 72y =7 b IZBWTIX, BRICBITAH
EWIBURBRALRIR O T U A 25T 5721, Hilr - #ha A /2 _X—2 3 URAMFEEZITV, 2050 4F %
TR U7 AARDIREGET AHE DT 4 & ZNICEDBREBCRO HFaEN R STz GEM
JXNIES et al (2008a; 2008b). Nishioka et al (2008) ZZHR),

19 HACHT-DA XY 2O BH EZEREZRET L2 A0 —H L L5325 [RREEORKKER] 1L,
REFEZCBT LI EEORLE BN LY = L « XA (Jeremy Bentham) OE x Thoi-, =
T, BHE AN P TRET D L. T BREAOBLEIN LI TREVAT L) OFE
EEAD P DOEHERKLTHON, T Ed TREAN ELTOENESZAD—ANY7-0 GDP 72
DNENDFRRNEL D,

WIRRE L 2050 7 1P = 7 R TIE, 2050 FEICB T2 HAD — >0t N2 sni-, EHEkE
EE ) ICESHS (BEVarvA) BEIO, [Wwekh, 2225 ZLicks3<ts (vYarB)
Thd, Wtk EH, GHG HEHEN o ICHI SN D (RFEHF THER] 85Mton) &9 AIZHB W TIK
RFEAHETH D, £ FEENEEH P (RFL AT L) &—AY720 GDP (RFN) IEiFTH D72 51F,
EYa ARBE Y BEICHIEEIZBWTEE LY, ZRUCHELLT. ©Va U BIZEAL THER
MRS TWAHEIRIE, AIFOERE=RE Vo, RFLT TR, K0S - BUf - U7 255
ba T ETIRIRBIHEENFEONDIRETHINLTHA 9, HilOHF = RrLF—L ozt D
TR, BB, EEME. AT T BV AT A W LITE, MES. HHRIHA~O
&N Z EMEIRBHEEZEET DO TRELRER L SNIHBAO—STHLH D, £,

1 &wsZ (@4 : Low Carbon Society embedding or embedded in Economy?; Speed

of indicators or Direction against the constraint) % Journal of Renewable and Sustainable Energy, American Institute
of Physics I i « SBE S NBUEFEHIEf T, C DL DK « ERID T DLETH %,

[ BETRH _ IGh

The article , "Low Carbon Society embedding or embedded in Economy?; Speed

of indicators or Direction against the constraint”, wassubmitted and

accepted to Journal of Renewable and Sustainable Energy, American Institute

of Physics (forthcoming). The paper was abstracted to be included in this

Annual Report.

27



6 R R DEAIGE LR AT LS 285

GDP DEFHP— AH 721 GDP 72 A RBIANIC R - —EOEEHS LT U SN D LIRS 20
LbThHEDBFRD,

Lid, RAES AT I - T AT I - BRF N« OO ESE & o T2 H I 2t =i i
e, TOHREOPTIRRFARNB ED L I ITKHASNLDONIZONTOMMERA A= Th D,

20504 (RS

i Efiala B, dfas ESavemey. RoEnd

ELLEEEET N [ ]
RERA, SELHOLE - AR
HaELGL

ﬁﬁ NEDRIZHE 206 999 999
EErﬁa)ﬁ USRS D1 | 0.924 9299 79

I N — NI 0GDP | 40957/ A 1USHI/A 6705/ A

| REEYATA O\ OPARF| s19km | 108K 6703k

[ mBYATFA O GHeHRBE| sive | ssuc 83NC
B 1 HEERIEE S ARFES

6.2 KRB EZWR O T2 DOITHBERIEANIBEIIMITH L1 ?

= 2 TR IPAT fES A ST R IR B OFEIEIC W T ERT 5, IPATIESRITX 1 DT
B AT AL RBEN] OL-YLIZETAH5HO0THY GHG HEHHEIFLTO L Iz, AR B
Hifflz L v HES D,

GHG &&= = A0 x 8% xHiF

GDP &5 . GHG SFtEiH =

AO GDP &&t

FMAT, —AYSVOLEHOFIHE WS B BIRIRFBLESOIEARTFETH 5, LD
2050 FFDFEEE Y g 2B WTH THIOR A HIEIIRFRERO—2>TH D L, 18 AR
#% (Tableau Economique) #%®F L7277 YU « /r%x— (Francois Quesney) [Z#5F V. H
Roxzaar a7y b7U 2 MERICED T, THIOERILFICRE FZ2md & Loy
BT L2EAIEO—D2TH o1,

GHG &&= = A0 x

,E 0.05 \
=
0.04 -

[
E BErazl
a 003 7 —China
—s- ——India
8 002 4
.ﬁ Japan
() =
5 0.01 N o
o us
=]

00 0000000000 0D0D Q0o

o] g = D O L= 20 ) © — 1 00 =D 0 - b 5 o

GO 9D o0 ob o0 o5 ab o O G Gy S O O S Ch S T O

e I R B e T e T T B R B I B R = IR B - |

28



6 [ R DHAIER & RFEF S AT LSBT 2552

X 2 —Aét@@i%@fé@ﬁ%%% 4

X 2%, HRASHEIZBITS AU DOF+HOILZZ2 1820 ENOLBHIFEICESL F T/RLE
%@T%D 2TCOIHmEEZ NO TR LEZTOES RBETEL D, £ K- ®KE- HA
WZBW T Z OB OBAMEM TR | FEIZENICEFRESE, 77 U EKEITE
FE#izce L nHD, AQEESTRHNH D E VW) ZENE XD, LCSRNet IZBWTH
T HIF A EA A~ DBERDME R B DOZERICIIARA R TH L Z ENEfHEN TV 5 (LCS-RNet
(2009) /), GHG HEHMN AR NS BIRRA~DBRET 7 7~ R THAHADIZE, X, il
DO BREP (B A, HBAK K) ERERIZBARDNO ABIRA~DBREA 7y FTHY, EIR
BHIEEDO -S> LB E R D,

LLFTiE, 20 ENS, — AY720 O JE S 28\ 7z TPAT fEZ I T 54
Boalfo Cilinr D 5,

6.3 IKRFHSBEOBED L Y FBXORRAD H Wk

T« BT NVRT 7a—FIZ bR, KIRFELS LWV VAT ARME R E L, 7%
RETDHOMIZONWTLUTICETEEEZT D, MEHELTWDEIONIHONT, X 1 TlEkkE
MR T TRt b0 E HIE T HRMREME O/ RIB I TWDH N, 2 2 Tk, P &5 (R
HEUAT L) E—AH720 GDP (RRHFEN) o “fEHEZBNET D, Fiz, #RICE L T, GHG
ARtHEHE (RiE AT L) L — A4U720 GHGHEHED “f¥E L35, — AMU7=0 GHG HEH &
HFIOBA & T 5B, @ EEEHEEBTEOMENRESELRY . BEOHER & WO H
END =AY GP Ly hT— AN GHEHEH B L WO ERN R INABEAERH H0 D
Th D,
ﬁim\AB\QD@O@E%°ﬂ%@ﬁéﬁ@%h%hﬁﬁé%éﬁﬁﬁéhfﬁb\ﬂ
RZEmle Lo HNZR KL T D 7OICHM - NODOEBENED L IR BRETHDLDN)
WCOWTHEIL7-2bD0THY ., KRR FIZiR~<5,

£ 1 R s AR - HIKIO D O - A0 O

Hi il Bt AH
A GDP &t GHG &alHEtHE SN HiC &z 529
B GDP &&tf — N7 0 GHG HkiHi & US| il
C — A7z GDP  GHG &tfkiE EUES il ek
D —A¥%7zH GDP — A¥i7z) GHG FEHi & EUESE HWIC #2529

LU, 1900 75 2006 4E £ TOKE & FEOWBEDOFEEOT —X #FHL T, wED L
v R e RO R B ICHENT 2 F I OWTKIRT 5, £1°, P BN EB & 2584
(r—AA, B) IZOWTIE 31T Lz, H—GRIT P 55t O#ER L, HNRRBIZIADD
HERE. 55 - R[RIZGDP & GHG EHEDAF A2 7 1w b L, FAED OEMROMEE X R %
AL, BUR (Bal) SARRFBHAMNTO “FEHOEMNPEE SN TS, 5 =RIRIX GHG & FFHEH =
EANERT Ry hENNTED, F—ZAABLOBOELRDHFIFEAKRENTWS, 22T
IZ IPATTEERUILL T O LSBT SN, ANADHEIIEZ 57-%. GDP & GHC At ED M D
BRICITEEE 5 2720035,

GHG &t E
GDP &8+

GDP A st Iy, HEHHEAFBHIFI DA (A) . 5 =G ROPEHHIKI y @i AT TH D=0
NB ORI HF (GDP & ﬁ);%@%ﬁz&w =77 L. ABOEINE— Aét@am@ﬁ
bEm< I LiiRs, —J5, P AEAEE, — AT D PRINESHAOSE B), AR2iH
M AICELETHHEAESCE D Z LITRDD T, GDP L INEE5 2 &ﬁf%é

GHG &&t#iE= = GDP &&F X

29



6 R R DEAIGE LR AT LS 285

Low Carbon
Technglogy

(Unit inflation adjusted dollars)
148413

126413

1E+13

2500000 2000000 1500000 1000000

Emission
(Unit: 1000 ton of Carbon)

A

CaseB

& 600000000

200000000

1E-08

1.28+08

- LaE+08
Population
{Unit Person)

CaseA

X 3 GDP A&ttt HAITH D56

—J7. —A%720 GDP B HE 5584 (CHBXUD) IKDOWVTIEK 4IREN, F—SME—A%7=D GDP O
R, USRI ALTOHR, 5 %Rid—A%7=0 GDP & GHG Hii&EE 7 aw kL, B 5 OBEROME X &
itz L, BiE (BaU) & ARBEEEES O “MHOEHARETN TV S, HERME—A M7z GHC Pl &
ANOMTEY RENTHED 7 — A CBLUD DR B HFISZMADHREENTV S, GHG AFHHEHHEAHIK D5 E (O
IE. ALOHANC &b — A\ 47 b BRI K U GDP ZHIINE ¥ 5 2 e TE S, —Adb 72D GHG HHIERAHIFKID
Hma (D) (ZiE, AD OB AR X OHKINCEEE 5 2 720,

ZTNTHEH, F—AA~DIZBITHAEDORMBIOHIFIOBRENLEE LD, ZIEV AT LD
BEEWVIENOIX, GHG ARHEHERH 5 —ElE ThID Z ENMAETHY, —AH7=D D
GHG HEHEDOHIOHFI 2N 72 S DHGAITH NAREINT 255 2IXFER B 5, GDP 2K
HEg, — AYS7= 0 HEHENHIKOEE B) 121X, GDP ZHNSE 2 BHO-OIZEFPEHED
ANABEMTHZ LI, KUEV AT LADLEEE ST I, o, —AH720 @ GDP A3
HEY, — A4720 ofdeHENHIKIOES D) (i, AL OHEEIZEA « HIRICEEE 5 2 7
HLOD, — ANY720 OGP NHFINC LY HHREL LM EE 50202 ERNENDEAD
HRICIEADH D LWV BANOGRETHA D, Lo T, — AN D GHG HEH&E & v 9 HllFIIE,
RWEV AT DEEETNIMENDELEDB RN LA DO TIERNWEFE AL I,

Low Carbon GDP per capita
Technglogy  (Unit inflation acjusted dollars)

45000 5
40000
35000
0000
25000
20000

5000

0.008 = &
R o 11w N AR ™ Time
Emission per capita {Unit: Year)

{Unit: 1000 ton of Carbon) L 200006000

00

600000000

© 800000000

Chin [ 1
1.28+09
14g+09

Population

{Unit: Person)

CaseC

X 4 —AY%7-0 GDP NEHIITH AL

—J7. GDP EFNEHM, — AY7= 0 HEHENHIKIOEE (A) 12X, ANDOHEBIIEP - Hil)
WCHBEH 2O, B TH D GDP G5t 2dDT-0b b —EL EIERTHZ LT

30



2, FROHDIE, F—ACThDHN, ZZTE, ANAZBDIELRNL - ASVHEHERL X
GDP ZHIMMERE T ZENTED LWV HIZBWT, HEYEHIFIDSIZB W CRIEN U,
PLEoigimiE, IRRBHEMTORE B _RBOMEE & L ToHMishs) IZBRARHS V)
AifEZ I E X TR, ZOX D R BRBICBRADNENGS (HXPAELTHLRESTED)
F2E, B =R UHERE NS LONRGFETH LG EIILERONEIT R 5,

6.4 Hhah

UL EABCE 2 IRIRFBALE DM & IO AL SR OJREY ) &2 Ff > COFE#RE, oF 0, 1 3,
4 4 OMAKIZEB W THRHEDRIZEE-STLE I D TR, FIENDOREERR L, (L
X ECHIMEF-> CEEfIT 20 THNE. ZD X I RO T —AHT-0 GDP (E)hE)
FHAREELZETHY, HIRFEHES AT L2ORELBE 27 ECAMHEHE LD & T
HH9,

COFEEZEEZ, K1 OEBOREEZREVIRY 252 81, 422 - BREBEORELY Lk
FARIRFEAES LT, BFE VAT LDV A XL LTOGP AT, HlziE, BEALL
TO—ANY7=D GDP ZFEMTHTHAH 2L, BLOFORRIZIZGP EFFORIEEZHH LT 5
BUEDRRYE > AT A TR, BT LOWEEORF « 42T AT AREKIICRE 70D 2 &R
NE D,

J5iZ : Machida, T., K.Miwa, S.Nishioka (2010): Science—based policy making and Inter—
national Research Network for Low Carbon Society (LCS-RNet), Journal of Resource and
Energy (accepted)

& BERH R

. Ar—=yv2EMalEE

2. RA—NU—r gy e wREE

3. BRI AT — 7 RNV H — Xxfihis &

4. BURIREENET NMAIEEICZNDS 12 OER - BARD 7 — A

5. FAYBUf= %7 MTXDLCSRNet IZBIT 27 7 — b

6. HETHfT. —#ma&F. 7HMF = (2010): Basic Indicators of Low Carbon Societies and Soci-

economic System

31



RAEHE1 RO——vRAHaREE

21y

® TRABE
HRADEEELLIE. KIEGHHERIBBRERITOWEEATNS,
EOMBZENZNICEUGERERETHLICLH>TEIRHRE @RRT1ubk) HELD,
NI XN RTA4VY - TTO—FIZEOT, FAREGERRARICANIRRAIGETEE
LLWVERZETRYT ENTED,

@ ERFHEDREFIAIE
REBREA/A—2a0ERETREEDOHADRARTH S,
AEANEIVHEMRREEZRT NETHD,

B EEDQEM - B —XEm I =ODH L EERERETHEILTILENDHS.

@ EifTD1RE!

BRFHRERET DI, BHNGRTERNFTAIRTHD,
IRILF—RIMADBREBRNDBETHD,

R CIHERRAZDRBRILTELGL,
SURBREARAREBIIRARASE LA EDH DI NETHS.

O NHEBEREATFHRADEL

DNHEBEKICEST, £EFEHRAZECSEERFLEZADEANEETEN KD,
THDOEEZRT DEBEZTIFGENA, PHIEHEDS,
ENENOEPHBOREIIIE BHOE-HERAL ELIRITH S,
BERFASOEFBFKE, BREZHEDLBINIEHELGOENSIBLDTIFEL,

@ 7 FiakaIEReE

HoWPLEMIEEN T HEILESITEITICE, AT ITFILEEYRITILELHD,
THFAEED=ODHEXRENRARTH S,
BRAMSZHLEDDIDICREBELLLMESA, BHELNIFEFYIZHD,
BEENENENHBICEREEREZRET 5=HODHRALD,

BB A ERBFICANERFARELFAIRTHD,

FEEERIERBIEGLEAL, F-GHFMNHMRZEITIRNTILENDHD,

1/ 94



RAEHE1 RO——vRAHaREE

BEE

AFEEHMEEIL, 2009 F 10 512 H - 13 BIZA2U7 RO—=+%THIMNMNT-. LCS-RNet F1EFRE
BIZBITB ALY AV THRONEMREZELEDH-EDTHS, LCSHERELTTEHL, BERIEE. T0D
MR TF—ORINT—IZHEEEFH->THEMTNIEZENTHS, RREE(EL. LCSITHATHIBRILELDRELH
SMIZL, SHICHREENSEORRREANEEDLIENHESD LS. TEHMENRELTLSREELEHTEL
T3,

KFEEMEE L. AEBPIRESNZUTOT—IERELTLS,

BENRAABEEHBOPRIABEE

BERFHSET)—VBEORENAIE

EMEAEBRDOERE., #HEBICEAOEFHADEL.

S EFERTRIRRE

FYELLAY WAL DE=HIZ, EyiarvetTdLEoT—o3 0 DEHNZE LCS-RNet DTy T HAMMIARL
TWLV3, http://lcs—rnet.org

RKEDERITEIZY, TRTOEROBFMHERICEVTEENZRINZR-LTTE o1 Jim Skea K
(UKERC)., MU ITBE TS oz BEEFM—K (NIES, Japan). Giulia Galluccio & (CMCC)., FEZBERFRK
(NIES, Japan). Stefan Lechtenbshmer K& (Wuppertal Insititute) . $ & U Jean—Pierre Tabet &5 (ADEME) [Z
L. CDFEEY THBEEZRLEZL,

FARA— v TOREBETETRBLIUVMEBTEBEDO TTIoLARIZERBLEZL, XREEFZThOoD
BARDEyary<)—EHEITERSh TS,

RRZIZ, RO—=vDREBEICSMEINTRTOHFRDERICHLBRBDODEEXZRT 5.

LCS-RNet £ E
EERE
AEF=

[ FEER

XX

MEDEED

=B == OSSO 4
2 ABRFBIE R DFRB BB oo sssees 5
B BRI TEE oo eeeeee e eeeeee et eeeeese e eeesee e eeeeeee e seeeeee e 5
VRN = 315§ B pr-k 5= WY | A 7
LI Ny 2L s O 8
ST Gt — Ao 10
BB T BB B ..o eeeeeeeeee e ee et seeeeeeee ettt 12
2

2/94



RAEHE1 RO——vRAHaREE

| FX

ERFHEEBFEHAERYLET—S (LCS-RNet) (£, G8IREKXKESLE (GSEMM) DFE QDT T 2009 F
[ZERIL STz, 2008 FEICHF ChfESN- GG IREXKESATIE. RENMERFRHEABITITEILON
BN FEHINT, BERRESADBITIE. 2007 F£D G8 N5 UHF LHYIYLTELEDONT= 12050 £
FCICEENRARDHHEZFFIES] LV EEDERICFETHEEZALONTINS, BITEERT
BIZIE. EQLIGERFH/ELEEHIEL. EQKIITBITEEHSINCDONT, ZENRABELZEDIVEEFD
CENTAIRTHD, LRBEHFA. RO G REXERATIE. ThoDED IV LEMmMEHIFRITE
LT LCS-RNet RIS~ DT EFNKRBEINT-,

LRYRT—IDEXFERICEILS, 2000 F 4 A1 H -2 BIZ, BERFHSHAEOHARE L2217
P IRXTTEREZHWV:-, REEIL.G8ERETHI I T DIRE - Lih- B FEDRIBICKYREINT,
SESMEIL. BZE, Hif. e, BREODHEXALGHL, LCSHBREZEEL TEHILEOEEN
ERHLz. FUFIVABLUVETILS - 7TO—F, LCS ADBITICRETHE N FHICHh=5R 5. RS-
IRLF— - BEHRKSVATLOME. HHEOER. HERUNTOERMLEVSEEGHET—
PrFIa—F(ONWTHIERSINT=,

LCS-RNet IEXFE#% 0 2009 &£ 10 A 12 B -13 BIZIX. 42 7 DB b B KR IZEZE L2 %— (CMCC)
M, 437 - RA—=+¥TLCS-RNet F 1 AIFERREZEELI-, F 1 EFERETEDNEEIL. CMCC B&
VRISEOHZE COLBEN EFIELTIEEEERERICL >TEESINT:,

A LCS-RNet 55 1 AIEREEMEE L. MAREEL YL 3LV —D 2 FERLLEOTLD, HE
WEZICE, ARBERFILEBICLDSOLIRANDELREICERZ U TTCEROBR/RMNTHINT
W5, CNODRBEICHYMBO LT, HEELELENBGARELHAREREL. REDEBERFHEEHE
CETOMRDEAINBEFELZ LN FIND,

ARZE(X. LCS-RNet NE&II1% 6 A ARICHKLRIFI-ER DI TILHDS, CRATSLITRTOAL, &
EBAF., BVICKIBEHEFRBELTTEI 2Ry — U REBRFIVAIND A RIZEHEEZRT S,

2z, FmthhESIELE L2 — (CMCC). Carlo Carraro K. Giulia Galluccio 5. & U Sara Ven—
turini KIZIE, 81 AEREEDLEM ETEEMNREZFE->TEWEZFTEL, RO—=+TEHMELD
LTTFEof=Z &I DNV THREBZRA =,

SHIZA )T DT - 81 - BFEICIE. 2009 £F£(Z LCS-RNet BT o=k R FFADEKRLETZIE
XL T, BADBEAICFLURINT—IRBDEDA = T7FIIZHLTRESE TS, TORAIZKY, X
KOHRDI-HIZEEDRARAEED KIFEIBOERBRICFRARGERELGHEDELEFHSIBERIEICH
(1%, MEORBIOEZENAHEIZELITHAI,

LCS-RNet BEZE

DA FIVF - TILE—L (HEER)
National Agency for New Technologies Energy and
the Environment (ENEA/ il - TRILFXF—IREE
Fr (ENEA). 457

AR T
National Institute for Environmental Studies (NIES)/
(3) BB, BA

Dxr-EI—)L - AN
Environment and Energy Management Agency
(ADEME) RETI R )ILF—EHEFF, I5VR

ATI7Y - LETUR—7— (#EER)
Wuppertal Institute for Climate, Environment
and Energy/ Ty 4— L&Gi& - BE - TRILFT—
MER. F1Y

Sh- RE—
UK Energy Research Centre (UKERC), UK
/ BEEIRLF—RRE2— 41FI)RX

3/94



BRATEE RO——v28aREE

Synthesis Report Synthesis of findings

MEDFED

. PREBE

EHRDIEEE-LIIRBEGHLEERIRBRZBIT-OWEEZATNS,

2008 F 2RI NT= G8 LB ERFRMYIVET, G HMNIFERDEBEEMNEH AHES 2050 F£F TIZH
H<EE 50%HIB T HENSBIZEERETTHIEICTEE LIz, £122009 FEDFU4F - HIybTIE, G8 BEXIC
FOTUTDOIENREE SN, 1) HADKELFFEFRILLRIOKEND 2°CURICHNIZDREZEDFE
RIRHL, 2) ZEEIEEDNEHRBEHES 2050 £FTIZ 80% LU LHIETHEULS,. KYFDMEBEES
(FRHEM, 3) HRAOHEEDNE—I 7O rErEELRYBHICER T H-HICHHIEIZESRTET I2DEN,
FRIREIL G8 HIVMEICRHMNEEERFEI+—FL (MEF) THERINE, ChoDBEIX, BENOR
1RZE BRI HEAFRE/ SRJL (IPCC) DR ERMNOIBLESFEONIZAIMIZESVTEHLNTILVD, KD
HEDZRENL., BRFUHESEERTIH-OHICEARNNDOETARELERREREET HETH S,

EOBENZNICEYGEBEERETHILICELST, BIRMMR (OARRT14ub) NELS,

SEREDOREHNEEALION. FHBEHREENTNETIUECRDMAREIERT &3I4
TEfe, LOLBMEERHT RIS, ASUHEEEEELATIEELLL., KEEOHE, TrL¥—
RL RN, BETOLROBHE. WATADSAIREALDSEEEADTIIREALAOBITEER
I, EROHREFRR S E SRR CHEA LA ACEESE TUCBEN DD, —Hk LEIE,
AR DEAM=—REBFLEAS, SYEEOHEBDHIBIRERLRELD TVAREELLEL, O
DI LEIE. EREOREICOEFLODRTFRENADBEEHCESBOLITNEESELT. %
EEANBBL-MESAROELRREMERUMAS V—TIO0FLY (BEV)) BRESATIBE
HB5%.

CNETHEEBLERRACEMHERBNIEANEEL. ThASRED., ZROMS. FRERL
TEf=, EREUHETEEYNSVRDENLFES—VEREL, EEOHEBODISHHLROHHL
HEEALT, BEALALOREREEREDESITHD, LOS ~OBITEXASICEH - LIERIET
BRRATARTHD, TOBETE, MHFBNE, EEOHICETHALORB, (/A—av BED
EREEEETAETHY, COEIBBEAHNIE, HBOTRICEILES - 53 BEERELLTC
%%,

INYDXXRTAVT - TTO—FIZEOT, FRAIREGERBERICANIRRAETEELVVEFHE R
TENERD,

BAGEBENMRESNREDERRASEHZT, BEVIAL—2avETLERAVEEENS FIF
PLETHD, EEILVFTIFITEIKLCSEDavDHABERDICIE. RAT—IRLE—LDXFELREBEL
FEEMAT7ITO—FAEBRLGREER-T .. [1\VIFYRTT 1 (FRODEBENSRYIROTEEZHRE
%) ERATHETLCSEDaVHADERMICRDELG R RDBFEMNFIREIZED, TAODMEKICIE. BE
S5 - BAZHRELE-BE. BEORE. EAOMEICHLT H5RME. TORMEXETIBRRENS
FNd, ETIAR—RDN\VIFNRT1YT - 7TA—FERALNIE, —EDORKICE>TLCS BEDLSIC
RETHMNEHATE., TNOoDORMENRIFTHEERTBCLTHRALGIBENL0SNEILETEIE. AR
DERRFLIZHDEAD,

MEREEESE

Jim Skea (UKERC). B&¥F#i— (NIES, AA). Giulia Galluccio (CMCC), HZE;ZELF (NEES, HA).
Stefan Lechtenbshmer (Wuppertal Insititute) . Jean—Pierre Tabet (ADEME)

LCS-RNet £7/5 : BEF=. ETHM. =@WwiF. KEFEEE (GES)

4

4/ 94



RAEHE1 RO——vRAHaREE

2. BRFHSOZFMEImE

REBBREA/AN—2a E BT BREDHRANTRARTH D,

BERREFL, MBITBROBRFEFLEADIIENTES, BERK. FHRARLGRRE. BEEVNRHTR
REDRELDIRTERAMSEHICEIEMEFRNERREALLY, J)—V BEDERICIEBUA, &F
HE CORMEFATARTHD,

BRitiDES L. HERFATLERERANOEESEDMRENENH D, EDRRREZ T TR
FEMERZLRMEY,. TNABRESIVCHEORMNDERLG I —FN\VvIMRZEL6Y, ThPZIZY
= BRRIFABOEN-BREIBRIOLRCEISTERTHEEAON, BERAREJIEBERDOE LA
BETHAHEIE. EU KRR - TRILF—BER/ 7 —DITR - TRRISEEBASN TLVS,

A/ R—LaVBRERRRRLDABRZRSICE. RLIBKRDOEEERAZERBLEANLIMERE LREE
WOl=BERFRERRICERETIENERETHD,

DHANELVHEMEREERET ~ETHD.

ERARETERANNREBRFTHIEIEELDS. TNETNOECLHKICEADEREEH T HLLTN
TIIGDT ., BICHEBAREERI NETHS, A - REZEHY. SHEEOERTHAREKEIEEZTOMRD
BRICEASNDD, 7FH - EMHEROEVCEOTLCS NOBITAEDIIGHEEEZL-0TMIC
DWTELBIMBEABETHS.

& LEDREMN - B —XEHm - =O0H-LEERERBELHEILT ILENDHD

ARG ERRHRERRT DI, 2t - REAEANSNLTOREDANEERT HIENFTAR
THbd, BEOHTYV—LZAVTAKBPANEEDRNOCEENMEESNDIFEADZ X LZTHET H&
NTED, BEDCERRRITSZICENTE, BHIFTVSEEENRMICLHERMICLRBFTEGVLENLHS
1=, B - BRLARIVTERLGANDZALERBBIHENEETHD, R ELEICE, ERZHIEL. EE
FEANZAXLZALSEI-ODXENBET, BIHKRERDER, FIEMNER. MEOHERICEEE
BRI BISHEBISIRZILOINETHS,

RETERRE

JU—UBER. BURILE., BEFHISTTIBRFOERN - RIMTITO—FEISICERLKETILE
&b, HICEELGDF, FEECHEELLEA-R LEOREMEEZEELI-LT. LCS ~DRBITICEIEN
TIO—F&LblETHS, F-LGT)V—VHROERNSTALIIHNT H2ESE - TEREICEALTE, 5
FRNEZGHTZES LGS, [URICHTIERMNGEENFRORRTSHICRIFIHELTMT S
EMFAIRT, HRELVELANLTOFH-LGERRAEFRARCTREACHEICLZTNEESE,

3. BT D1 A
BERFHEEREFTDICFERNGEBTEHRFSITARTHS,

BENRAZAOHEHNMES, ARDEFKENBVERFHSERRT HI21F, BH - P - REIIZHT-o
TRMAEZELGRENZERT, TOEOEHBICSCLTELGLIMRRARBBELTOILELH D, EHHARE
FRTEICHAEANDIRECLEREFRMDOBR T, ENICE>TH ARG MTOEALN S8, 2Rk
HIBEPIREMRDE LIZDGN S, —FA . REMBH TRENGRTEHFEREIHARFARICEVL T, &
MEHFOEBEIADERME~NODRENDELLS,

BEHIIEB VAR TR ET AR THED LG T NIELGST . FEV AN TRENRARBFHEZRE
YICF. REIMICIK 1D70%— 4] 2 LRSIV F—ER EZZBLETNIEESE,

HEADKELFEE 2°CLRIIIASICE, NAFIRLF—DBOTEELGREZR-TEEAOND, K
RN -BFE (CCS) ENAFIRLNF—DFAZEAEOENETAFTRAPHERRTELHAREMEAH DM,

5

5/94



RAEHE1 RO——vRAHaREE

Synthesis Report Synthesis of findings

ZD=OIZITBRT NEH L DRKAME - BFH - BRHRELNHDH. L. tLEEEHFATERERD /A
FIRNF—ZFERATEDLIILNIE, CCS ENAAIRILF—ZHATILENLGLDEABLALLY,
WIFRISLTY, BET ST MAALTLENRMICERTIBERAEETHS.

BADEE - HIGZREBMICTYFIELIFG TRT—r] BAVATLERFEL, BAFRREIRILT—
DHE - WHZRMTIDELHD, EDIIGBEFMRRMNFEENIHIHICLO>TELY., BEFMRIR
WE—ZRRENORIBBICHIETED TR—/—=TUuk] tER - BRALARILTRELGREIZR-TEE
AbND,

LED BBBH, NATUYRE, BRUTEVEFEYIFORIMORAE - TR, BERFHEOERICIRM,
b,

THRLF—HHADREEANBETH S,

MEFAEBRENRELLDICELEVWRRDERICIE. AERAETEONEMBEDOREIL;—I—%7FS
[SPHSC ZEMTERNZEAH S, LML THEBEDIEDNEHE] L LCS ADBITICKELF YU REDLD
L. FOESLHEHEITERN - EEREERHT . HLLEPMARNEIIEMAMTHRET S, MEBRHEREL.
BEZETODIIMIESHRIRIEZERTHI2IE. BRI Y- 7 LOEBRPLELRISEELH D,

BE. IRLEF—HREAERIARARKESAERICEDIBEGEXTHIT M T, SEIEEORNIRFIZERY
HOZEFRROMBTHY . OB TORE - HFTTOTSLEKIEIZ G EBCHWVE) KT IHENDHS,
A/R—=La3VDREEERBETAHOICIEBMDBEALERFRETIENBOTEETH D,

B REMNLELShNE, BEBEOBRBICK>TIARMIBE L R EMNFIEEIZL D=6, HEREADKR
BEREMNMBIEL., KRR OZRAMRT D, FLERDREKICHTOERRLEA. —BIERFRHFHED
HIRORRBIELSE D, DFVIRENENANIETENDIZE., BRFLESEREVTI-HOIRNMILERETSHIE
12755,

IR —AERAKEOKENMEN—RELTITRFBMENEDONTLNVENIENEIFONDS, BE 117
[ZHEYIRILF—RRAICAFTEIEIIRLT—ARHEADREN TN LENETLEN-EHD
DTHDH, IRILF—OHEMEROCZOMDEEER BIAIEFEBN) HPELEINIE. AERAK/ A2—20D
AN DO REAMEIBRAR SN ST REEDN DS,

BRI TIHERRHLEDRERIETERLY,

BRI CIHEREEDNRARREZECRESEDHILLETELGL, —BIERREEZRESEDHOHITIE,
P EHIROBBEERRMENLNDERARTH S, FLLAGIMLHFHEFRERFSNIAE
TRV, ZOLIBIENBENEBFER AR EALELETTHEHHERDAERLGV BN LSS,

BT, EE - X - HSBEDEEZAMELEMERICE O THTESNSCENEFLL, SUIRBUEKR
Tk, £EFOEEIRIILF—ZE2REZR LSEIFHLAITIADEREEZRTARERYALTENKYT
Hbo

PRMTOEREBCETEMYRICEBENANDLETHS. BECIF, 1) HKiffRf. REXBESIV
RFIBELGHR—MUIZORME, 2) 21— — (BEXHR. TUF1—HF—0lAH) ORIMEERORE.
3) HEMMIER - FEFENE(Foh., COFILEEER LECERMHETHRELSNDERICHS.

BERFHRERBET DT, AXHDFREMADRHESH. TAOEEBHICFALEISIETHIEAED
TEETHD, EEHALRMEDOERICETIMELZEFAINEL, BIRRMOERERETEHLEEADL
nd,

SBERELHRARER I ANABES IO EDEETHS.
FEMREE LS RENREEMASDEIENTENE, BEYAR - B AFHICTRLE—

~NDREMNMEZHDTRIGELANERLND, BERXRLBEEDRAAPFHAIBEDOMEIL, WD TT)—y
Rl ZEMELEBEREZETINE, IRILF—HARARBEESHLENTES,

6/94



RAEHE1 RO——vRAHaREE

Achieving a Low Carbon Society Inaugural Meeting of the LCS-RNet

BMEORFBEEZELEIEIEE. [EEHLTTH, REFLE, BERE2RARE. IRLF—TE2RE
EVSEELGMBELERLAINIEGLSA, BEVERERYAALAELGBREH ORABEKMNABLET.
CNEREBRLSHRAGRBRED., BRREE. TLTHEEFRITEOTRITFANLGNA=OHIZRMELL
ERTHD.

RETERE

BT EIMBEORFREICEEZEZRIET-H. ECTRIMBRZITOINEWSIZENMREIZLES,

IRLF—HERAREIRBLIBNNDLETHEL, IRLTF—BAOHARFAREIARFARELHAKD
FAOHTHALNEDTWVENIEEZEZDE, [EBRRICI S TIRLF—HAFARRENMEATL, PR
BB AP I DB RRRRENRSZLIFBNER DD,

IRNF—DIVFI—RABRMEBEBNEL-FERIEORVICHEZEZHINETHD, HPEEERE
SR ORANIMES HICLTL, FIATEIEERFIRONTNS, F-EEREZTLICERTELEATRES
AHAEITTEL, IRIVF—H—EZXDFRBIMENS YNNI UEHRSEEDENEH D,

BRTORFE - ERICIITHERENMEICEEEZADE. ANYDUBREIL TTURLEWRITOR—,I+ A Z1H
ATHLIEDNRETHD, FIAFIRILF—HMELTERELMEZLHH TS CCS ERF NI ZTDEMRE
O THAIRELGIRIERH S TNSH, ZIFTANARELPZE EORBEZEECFTHIHELLKRUTH
2o

P

AHBREATFHRADEL
AHBEKICEST, £EFEHRRXZEELSEERBHESADEABIENH XS,

LCS ~DBTZERBICIE. BREH/ITTRMEEZITILTTE ARIITHDELEZRI ELRLET
Hd, BEHERIRZRIREICT DB DA NF VAN BESANIETHOERILZEILPIL #HIZ, 78
DELEZFANDARDERNENEE, #EEEDTOELANRL—XITES,

B EEDSIE, BFHEZXKEICHIR T 2=OICEDEMEEIRT HNENEVWSERGRIFISESN TN
%o FHERERREZITLEAL, DWNIBEHKEZEINZ SN EVNSIRHEDFREICEBLTWSR LELH S,

#52% LCS [TELIZIF,. BMRREEBNHIEEDIRVERMDIZATHRMEMREBALLZ T NITGS
T, TNODYRVESFCEETSHITIE. EBRD LCS TR HRMAOITEIRENICE T LEBELRDAHIILEN
BETHD, TOEOHICIE, LCSICHTITHMRZEDTERLICHITIEROEMREGENEZREL. Bt
[T OEBENTENEERILT A ENEETHD,

THOEILZRT DIEBESZTIFENA, PhIFTHED,

BEHEBZHIRT 2E=OICARDITHOELZRIEFRLTES TIIEL, ABEKEREZRTH. 21795
BAENHDIEBRRTINDIEE, EITITOTVWAZEDMIZIIRELEX v THHS, CNIFBEAEHLEDOLA
IWLTEHENWZBIET, FIZEH TS CIRREPRIEMBEICEAT LB v o R—UNBYLITFONTWSED
D. KEICBEIZERSINTLVEL,

— AT, #ELANILTORYHEATIEENIZRO TLSHHRHD, AF)AOOVEY, YUAR—IL, +—
ARSYTDAILRILY, AFEDORAVE, ZLT/IL—DA RO, RILFVTEASNTWSEERIEIZED
BWWIITHS, TnSMZE, LRI TORYEA THENBONTLSHELT, BERREIRILY—
BEDTADIIRO, SARL—ILEIES AT L, NAERBMESAT L, AT RETOBRERES LT IVT
HEENZEITOND,

ENENDOEPHBOREISIE BOEHRALELIRITH S,
[UREHICHT DAL DRH L, EREOITE/ N NFI—VLEIZE THRATH D, TH/F—2F, #HE - X

EHER. BESNTVIRE., BFUESHERTHRATMRGERKICEASNDSO.,. FEEIUEMIEIC
BLIZARY S —29 D REDL. BETHENEETHD,

7/ 94



RAEHE1 RO——vRAHaREE

Synthesis Report Synthesis of findings

HEIHARICEDE. BRAARIIZAATAT7DRERICHESNDMERAAHY. LEBOARIET, REPEHAZE
CHEFARVET—IDLRBREFBEROFZEEZTHERMEL,

HECRRIRBLA RO —IRELTEEN DMRMEN, THOLILERIEENLGTIO—F, R -
MBUEEEICLD. EEMALE - ADA o T4T74 525 LR ETHS,

AEBTE., BEME (F] : LCSHX) TITHIHERY - HBRHTODIIMILR =T RERENH D
EDERENGHoT=e TNLTODIIEKM, BFE. ARDTHRIEZALSFEEIRTHLET, KYLHIC
BATEOHRENRMITERE - BETED,

BERFUZOEBHKXTBHEFHLLZTNIEHELZDENILDTELL,

BERFEBEOR S, 2FY AT vb] ZRADEERDIFNFLONAOTGD, LCS ~ADBITHE
FDEDETEERTHLDTEHEL FE5H-TEALLEN,. £FOEEZESOLEALERENRARDH
HEZBHOT ZEFTARETHD. PIZIFERREIRILY— - BERTZEATIIE, BHORKFLEOET
DEEZBRBTE. LCS [T 2=HT=GEFBKRREERTHEET—Y - 547 - NSUADRALIZHDEH
%o LCS NDEYHAICIFA RN ZITANCT WFHERREANT UV AQEEAEEETIENDETHS
CEEERADE, BRREBLMSBZELOERRBORENMBERELL D,

5. 7 EIEMTRIERE
SFETHELBEDOSTHFUSN. DFEMHEEZFHLHRMNRYBANBEGUTORELRESN

HoWHEFIEEM T AEESITRITICIK. AT T FTILELEYRTILENH S,

A/R—=232(F LCS EERMMITRTTRETHD, BEBREEFBED IEMEE] EALBLTIIES
¥ MEFHEARTDIOTRHUKHEEEREFNTHD=. MESNIRETHD, FREFNTFERFIHNE
BLT &R BERIFRICHHIENAFTARTHD,

o= 1 DORMEHF CTRIEEBREZARRT DEEITARETH D, Ff=. BRICHEES I HAIEEMERD
WAVEHRMELBERLTIIGLEL, FOMEEBREZHBITHILTRITEHZRHT S EANHESD, LCSEE
WYBITIE, EXBEL, HRHE - BE - BMA207 - AWMERZECHSEROBMAZEELLTA
F A=Y AN

HAITIFERRGREEZELNGERBRE G, ENRBZRISEELTITBLZTAE, TORREF
FEHETHD, HEDRBZEFT, ESHRRAEHERTICE., RERFOH/EICRMFTONIRNAYE—D
ZHRYIRLELTODNRITRIEESAL,

THFIRAEED-ODHERENFARTHSD,

PHEZEHLEIRT 5T TE, ZBRIERRORIPREEEZZESEDDIEFT+2THS, L=h>T,
CCS &I, BMI S -BIERFRETE I IEL - BELEERRODEBNEZSOHILENHD, N(FIRILF—
DEEFSERBITEATIKEFRASATEY., TNITHE > THRALGIMFIAELENEESHEZZIOND,
LCS [CH ST LA AEILITTSHICE, IRILF—DMuDLHFA (BEREECET) LHETIOEMN
CRIBUNFESNGRTNIEGESEN, MBLGHELGLICEHMAAR N EELEFRATRTEREMERLT
LEIBNAHDS=0H. KEROCHEMREERIZEVNTIANRI YL 0T M TLCS DREIZTEDIVLEND
%, FOEOIVERWNVIR/ —IVEENMERREMBDBRREREEMILIZBEDF ML ADEIIZ,
EETEG LA AL EFEELLGNERZBOTLED.

BERFHRZHELEDDIDICRBELLIVES AT EVSIFLEFYIZH D,

LCS #FLIZ(E. HEFERTIHoWIBERERELLTNIELSLLY, LCSEED-HIZIX, EHTH
W MExFE] RO SIRITHEBEWBEFEORTLEEELRZTNIEESHEL, &L LCS DREIZHER
HOWIERZBATEY. THRVATLAIEE 1 DOMABAADEETICHA-H. ERUBLYLIERL
WERRZALTWS, Z5LEMER OHHEHERAIZLCS DHEEREZITAE. FORMOHMHTLER

8 8/94



RAEHE1 RO——vRAHaREE

Achieving a Low Carbon Society Inaugural Meeting of the LCS-RNet

THENTED, MTLALTEDISIBRERZTIAN. ELANLTITISYEHEE2EDIRIMNNSKT
F,

& EENENENHBICBREERZRET 2-ODHRN S,

B EETORMBANEANIEL, HEROKELFEE 2°CLINICHIZ 5= DY A ZFER TEHLEDS,
B EEMN LCS [CAIFTTRET BIZIE. HEEINBRERATNDKLIIC, MBICBEREEREFRETEDLIIC
FTEHIENEELL, R EEO—ETIEERICZORYMANIBEE->TLS, FIZIEFETIE, E—VFBT-%&
DHHEZ 2050 FETIZHRITLARIVIZRT -ODHBELNER - BRI TS, IZHLEHLANILTLCS iF
EFAHBRMIZITHOA TS LEAE#HH DS, &R LEOHHEHTIEAHILEAOBMAEATINS, & LE
MER, IRILF—ERKEFESHLEIRTLIZTEYFIT 1 5NEZEDHENESITTSHICIE, #BHICLCS ET
ILHRBASNAIENBOTEETH D,

SUREFCHEFE AR EE T, BEREEMRERFLITHICERTILENHD, LT O REEFR
ARELEEBORTHY. ChHOBELARIZERDONIE, KEBOIRILTF—ZEREOSFTANR I Y
A =YY (RS

RHAERBFICAMNERRELFIARTH D,

® EEAEEOBEVGENEE (NAMA) ZRA-OICFEENMERSNTLVETAEEL, FEEICH
(FHERFRMOHEAITIFADEERER. AMERBREZLLGOREEGLEN, ChLFRIFHRE
[CALFEBRITRTIEGE SR, ERRBOBEIF. FiF. BE. 7—VHAFEADZXL (COM) BE.
REREICLDTODIIMIERAHY ., EREMRICEL-ESRBFEEZAVDIRETH S,

FEEGSIEREBICBEISLEADL, H-GHZHNHMRZEISIRT 2LELNDH D,

ERBHEADETIZIE, BICRAFNTODSIRUIREFANBIGL. [UEFAZHELTHLIENFTAIRT
H5, BELEHEMISE. AEOIMO—)LTIZHIMERS AT L (] : TRILF—, LHFIA. 2%F)
DEZRIZTOVTOFHBERCERGSIELESHZ R TH-OITRELBENEHICEET IHho-HMELAFLN
B5THA5. AL, EOTIARFYPRICERT S5 EEEZILICHSTREELH D,

BHEELESE, BHICKPZARR T VNERET DICIE. SREECTEHMNESIELTESH TR ORI D
BATHD, MEMEZE*EHMEICRETSCEILRFRTIEELRAIREERLS. BHNLEKETRZ 10 £8
BITITITEIFTTESL, BRLEIT 1 FOA—MLERMTOTVYRLAIEETH D, ELEREBETAZEIRT
BI21F, STEHERENTEHBEHRMICEMLAETNIEESH, SREEEERTDHICIE. EHTZHE -
ZERIODIILEAL LITRIEREST, avY—I T LDOBEZLEFOBHRELENL, 8- o - HREOR
FICBET AERBEMETESE. BREICHOI-AHMAHBENLENFRAIRICESD, B2 =THFHTHIZRE
53D THAIN FBROZAMZTMT A LLEE T HELBEENTVERINTHERISEHESTIEIGLT/
1X] DFHRTHDEHE. ETILFRABIEZIRA)—RESNBAEEENH D,

HERS XA T LOMRICFIATELELITEEVONFEMERNTHD, [UERFRIEESSEDICIE, §& 105
BIOBER - HREREICKEGEVEL 0 TREN - BTMNREETHET IDLENDL F-LESREEHEL.
BRN—,—9T2ECHBRREORBATNZEZEZ, REHMICKIRBRELZHERTIENKUTH
b, [UEFADHEN. M - HTICH T ESERFDFIREL-0FTEETITVLELHS,

9/94



Synthesis Report

RAEHE1 RO——vRAHaREE
Meeting agenda

ER—5

| pay 1 12 October 2009

Opening Session and Welcome address

Antonio NAVARRA, Chairman of the Meeting, Euro—Mediterranean Center for Climate Change (CMCQC), Italy
SESSION 1 - LCS and the Policy Context

SCOPE: Governments long—term targets, LCS and other political targets (resource efficiency, land—use, sustainability, security of
energy supply), identification of synergies and conflicts, linkage with international process on climate change in the short

and longer term.

FACILITATOR:

Carlo CARRARO, Euro—Mediterranean Center for

Climate Change (CMCC), Italy
The EU policy context

The Korean policy context
The US policy context
The Canadian policy context

The Japanese policy context

SESSION 2 — Green Growth and LCS

RAPPORTEUR:
Stefan LECHTENBOHMER, Wuppertal Institute for Climate, Environment
and Energy (WI), Germany

Peter ZAPFEL, DG Environment, European Commission

Young Sook LYU, National Institute of Environmental Research (NIER), Republic of
Korea

Frank PRINCIOTTA, Environmental Protection Agency (EPA), USA

David MCLAUGHLIN, National Round Table on the Environment and the Economy
(NRTEE), Canada

Tatsuo SEINO, Ministry of the Environment, Japan

SCOPE: Green growth and LCS implementation challenges as the prerequisite of economic growth; core strategies in buildings,

transport, energy supply.
FACILITATOR:

Vincenzo ARTALE, Italian National Agency for
New Technologies, Energy and Sustainable

Economic Development (ENEA), Italy

Finance & Investment: economy
towards LCS

Green growth and LCS

Renewable energy and technology
development and transfer

LCS and sustainable urban development
Supporting low—carbon, climate resilient

growth in developing countries: the
Strategy of the World Bank

RAPPORTEUR:
Daniela Palma, Italian National Agency for New Technologies, Energy
and Sustainable Economic Development (ENEA), Italy

Thomas HELLER, Stanford University, USA
Jim SKEA, UK Energy Research Centre (UKERC), UK

Emilio LA ROVERE, Federal University of Rio de Janeiro, Brazil

Stefan LECHTENBOHMER, Wuppertal Institute for Climate, Environment and Energy
(WI), Germany

Raffaello CERVIGNI, The World Bank (WB)

SESSION 3 — LCS National Pathways and the Research environment

SCOPE: LCS research and latest development of scientific tools/methodologies to draw LCS national pathways.

FACILITATOR: Jim SKEA, UK Energy Research

Centre (UKERC), UK

The Climate Modelling Research for
LCS national pathway

Low Carbon Society National Pathways
and Research

The Low Carbon Scenario for Germany

The Low Carbon Scenario for the
Caribbean Region

The Low Carbon Scenario for Japan

The Low Carbon Scenario for China

The Low Carbon Scenario for India

RAPPORTEUR: Junichi FUJINO, National Institute for Environmental
Studies (NIES), Japan

Antonio NAVARRA, Euro—Mediterranean Center for Climate Change (CMCC), Italy

Giulio BOCCALETTI, McKinsey, UK

Manfred FISCHEDICK, Wuppertal Institute for Climate, Environment and Energy (WI),
Germany

Kenrick R. LESLIE, Caribbean Community Climate Change, Center (CCCCC)

Mikiko KAINUMA, Junichi FUJINO, National Institute for Environmental Studies, (NIES),
Japan

Shuwei ZHANG, State Power Economic Research Institute, China

P.R. SHUKLA, Indian Institute of Management Ahmedabad,(IIMA), India
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| pay 2 13 October 2009

SESSION 4 - LCS and Technology Innovation

SCOPE: Core strategies for technological innovation and energy supply for LCS

FACILITATOR: RAPPORTEUR:
David MCLAUGHLIN, National Round Table on the John Nyboer, Simon Fraser University, Canada
Environment and the Economy (NRTEE), Canada

The Low Carbon Scenario — Global

James A. EDMONDS, Pacific Northwest National Laboratory (PNNL), USA
Energy Technology Strategy

Weelelling drneveilion 2l Emanuele MASSETTI, Fondazione Eni Enrico Mattei (FEEM), Italy
Technology Diffusion

SESSION 5 — LCS and Behavioural Change

SCOPE: Behavioural change in developed countries and implications for developing countries

FACILITATOR: RAPPORTEUR:
Jean—Pierre TABET, French Environment and Takashi OTSUKA, LCS—RNet Secretariat
Energy Management Agency

(ADEME), France

Behavioural change in society Hal WILHITE, University of Oslo, Norway

Behavioural Change — example of

Japan Midori AOYAGI, National Institute for Environmental Studies (NIES), Japan

Sustainable development, sustainable Carolin BAEDEKER, Wuppertal Institute for Climate, Environment and Energy (WI),
production and consumption Germany

Behavioural change ~ example of John NYBOER, Simon Fraser University, Canada

Canada
SESSION 6 — Wrap—up of the scientific sessions
FACILITATOR:
Carlo CARRARO, Euro—Mediterranean Center for Climate Change (CMCC), Italy
Report of the scientific sessions Appointed Rapporteurs from Sessions 1-5
ROUNDTABLE DISCUSSION
Presentation of LCS conference in Stefan LECHTENBOHMER, Wuppertal Institute for Climate, Environment and Energy
Germany 2010 (WI), Germany

CLOSING REMARKS

SESSION 7 — LCS—RNet Activities and Management

SCOPE: presentation of LCS-RNet current and future activities, discussion on “usability” of Bologna output, management of the
research network

FACILITATOR:
Stefan LECHTENBOHMER, Wuppertal Institute for Climate, Environment and Energy (WI), Germany

Introduction of LCS-RNet Strategic Interim Steering Group(ISG) of the LCS—RNet
Paper
Roundtable discussion on:
— LCS-RNet Strategic Paper
— joint research opportunities and
research publications
— management of the LCS—RNet
— SG structure

Follow— tiviti f the 1st A |
Mo c:cw up activities of the Ist Annua Interim Steering Group(ISG) of the LCS—RNet
eeting

End of Second Day

Steering Group Meeting — Closed
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BEEH2 RI—IL-7—9 avTHAREE

Key messages of Indonesia

from the Dialogue between policy makers and researchers:
Demands and roles of SLCD/GG researches from policy perspective

Low Carbon Development and Green Growth

Low Carbon Development is a good opportunity to realise sustainable development.
Fundamental change in people’s mindset is necessary to promote development.

Harmonised policies and coordination between central and local governments, as well as
across sectors, are key.

Networking between/across local, national, regional and global levels to promote low
carbon development, such as LSC-RNet, is important

Collaboration between policy- and research communities

Developing national and sectoral roadmaps is effective approach to identify a course of
actions required.

Dynamic modeling is an effective tool to understand how policies in different sectors
affect with each other.

Activating research network with better linkage with policy-makers is an immediate need
for sustainable development led by the low carbon development.

Multi-disciplinary approach in the formulation of research is called for to meet needs in
policy-making.

Areas to focus for promoting low carbon development

Forestry and peat land and Land-use Change followed by Energy sector are given priority.
Sustainable forestry/land use and land use change policies must be put in place.

Energy source must be diversified by promoting locally produced renewable energy.
(particularly geo-thermal source and solar power).

To promote renewable, impact on whole ecosystem must be understood.
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Technologies as fundamental element in Green Growth

e Technology is fundamental element to draw positive emission scenarios while ensuring
sustainable development.

e Identification and deployment and dissemination of readily available low-carbon
technologies should be prioritized in short-term.

e Development of appropriate local technologies is important in long-term.
Mobilisation of available financing schemes
e Scaled-up financing from international source is fundamental to achieve Indonesian target.

e Available source includes national budget, finances from international sources including
ODA and multilateral schemes, private sectors, and NGOs.

e Best utilisiation of all available financial resources should be ensured.

e New institutional arrangement to ensure the efficient use of resource across sectors must
be realized.

e Better coordination both vertically (national and local) and horizontally (across-sector)
must be ensured.

e Clear signals to shift towards low carbon development, and diffusion of good practices, is
essential

Life-style innovation for the sustainable low carbon development

e Traditional values and practices are rich in the tips for designing innovative lifestyle to
enable low carbon development, while applicability to the modern context and different
locality should be also carefully examined.

e Principles of traditional society, such as ‘sufficiency,’” ‘co-existence with nature,” and
‘cooperation’ should be re-vitalized in the current development context.

e Local and indigenous technologies, methods, and wisdom should be fully utilized in
promoting Green Growth especially in sectors such as agriculture, fishery and forestry.
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Synthesis of Findings

*hkkkk

Low Carbon Development and Green Growth
Low Carbon Development is a good opportunity to realise sustainable development.

Low carbon development provides opportunities for especially young people of Indonesia.
With the initiative of the government to support local governments, private sectors and people
in Indonesia, the optimal utilisation of their energy sources and lands can be achieved in
sustainable manner. Active participation to the international arrangements to fight against the
climate change will provide young generation of Indonesia for various opportunities to obtain
skills and knowledge on various areas including technologies, information technologies, and
governance. It will become a firm basis of the country for its future Green Growth.

Targets are already set.

Indonesia announced its bold voluntary target to reduce emissions by 26% below the level of
business as usual by 2020 prior to the COP 15 of the UNFCCC held in Copenhagen in
December 2009 and has submitted officially the voluntary target to the UNFCCC secretariat
January 2010. That is the indication of the strong commitment of the Indonesian Government
to act as the responsible member of the G20. With the international framework of nationally
appropriate mitigation actions (NAMA) to be set, Indonesia is prepared to set the target of
41 % by 2020.

Implementation framework and centre agency were set.

In Indonesia, the National Council on Climate Change has been helping to shape Indonesia’s
debate on climate change to coordinate national policies amongst ministries and industrial
sectors, develop and coordinate carbon trade mechanism, monitor and evaluate GHG
reduction progress. Action Plan for the Reduction of GHG Emissions are coordinated by
BAPPENAS (the National Development Planning Agency). National Development Plan for
period 2010 — 2014 will already reflect the sectoral national roadmap for low carbon
development. As for finance, a formal climate change policy center may soon be created to
support the funding of climate change programmes in the Ministry of Finance replacing the
current climate change work group.

Fundamental change in people’s mindset is necessary to promote development and low
carbon societies.

As Indonesia expects economic growth, together with the growing population, business as
usual scenario indicates Indonesia’s net emissions will reach 3.3 GtCO2e in 2025. Indonesia’s
emission per capita by all sectors in 2005 was over 2 ton /capita, and it is expected to increase
to 3.05 ton Cl/capita as BAU in 2020, among which 1.04 ton C/capita comes from energy
sector alone. Another study indicates those emissions from energy sector will reach ten times
more by 2050. To achive 26% reduction target, for example of energy sector, 1.04 ton
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Clcapita must be reduced to 0.77 ton/capita, or with 41% reduction, emission by 2020 would
be 0.62 ton/capita.

There is a need to shift in the mindset of the country, people and various parts of the society
towards low carbon development with well aware of the damages caused by the climate
change to the socio- economy. To achieve such a drastic emission reduction, the conventional
efforts for the environment through 3R; recycle, reuse, and reduce, are not enough. Society as
a whole must face more fundamental and innovative approach by re-imagine and redesign of
their business.

Despite of the projected increase of the emission by per capita basis, economic status of
Indonesia still allows many poor communities and many of those are not connected to the
electricity supply. Therefore, pathways towards sustainable low carbon development must be
pro-poor, pro growth and pro jobs.

In policy-making in Indonesia, also considering the optimal use of the limited resources
available, mitigation and adaptation policies must be harmonized. In this regards, low carbon
growth plan must be a holistic approach where economic growth and CO2 mitigation can go
hand in hand.

Targets are set and policies are to be in line with sustainable low carbon development. For the
implementation phase, more realistic target setting are called for, where the close cooperation
between policy-makers and research community are crucial.

It is important and effective to develop a national Roadmap to set a course of actions

It is important to develop national roadmap with scenario catered for its data and assumptions,
since countries differ in various aspects including their developmental, geo-political,
aspirational, and cultural contexts. Finding the direction of research to serve as good inputs to
draw national and sectoral roadmaps towards sustainable low carbon societies involves
behavioral change, energy use and land-use management, and others.

Harmonised policies and better coordination between central and local governments, as well
as across sectors, are key.

The environmental policies of Indonesia is sectoral basis to focus on main issues, such as
forest conservation, river basis management, waste managment, etc., those must be integrated
under the mitigation and adaptation policies of the Climate Change that must cover the
promotion of renewable energies, energy efficiency improvements in energy sector, urban and
rural sustainable development, and economic growth, to achieve efficient and substantive
outcomes with efficient use of the resource available. Harmonization of key policies and
coordination vertically and horizontally have to be strengthened.

Decentralised system of Indonesia is the advantage to promote sustainable low carbon
development.

Indonesia’s administrative system can be characterized as decentralization. There are 33
provinces with more than 300 districts those are entrusted autonomous governance in
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accordance with their level. Indonesia may well take this as the advantage to promote the
sustainable low carbon development. As various studies, exercises and pilot projects done
inside and outside of Indonesia indicate, cities and localities are better units to test
experimental measures for low carbon than the national level.

In Indonesia, most of the power has been given to the local governments. In addition,
considering diversified cultures and historical backgrounds of different provinces, it is
important to design and implement policy measures and actions that focus on local level, not
national level. However, local governments have not yet been well prepared to develop their
own mitigation scenarios, nor designing science based low carbon policies. If there are
research catering to local level with activity data and parameters that describe local
characteristics in various ways, policies can be designed more efficient and effective ways.
For this, the application of common methodologies to local areas and to sum up to know
national level would be desirable.

A national level cost curve for abatement activities could inspire a provincial level case study
of low carbon development.

Collaboration between policy- and research communities

Importance of interaction between policy-makers and researchers, as well as the multi-
disciplinary approach to tackle SLCD, is underlined.

In the example of Japan, the government has been supporting climate change related research
by providing e.g. the creation of a Global Environmental Research Fund and Asia Pacific
Network for Global Change research. Government called for researchers to design a roadmap
to consider how Japanese mid-term target of 25 % reduction from 1990 level can be achieved.
In this way, policy-makers are strong supporter of the research, as well as main
clients/beneficiaries of the research for their science-evidenced policy-making (which
eventually make policies more transparent, verifiable and result-oriented.

Integrated models can capture interactions and interconnections among different sectors.

With integrated modelling how certain policy in one sector will affect emissions of other
sectors. For example of one model study of LUCF sector, expecting decrease of emissions
from forest degradation, increase of reforestation, and the need for agriculture & settlement
development will remain constant, it is projected that the net emission from LCS will
decrease to 1.3 Gt by 2020. However, the result may be very different if the population
growth and the land use change that may associate with the economic growth are reflected in
the projection. Economic and population growth projection must be carefully developed to be
incorporated for national scenario.

The barriers to implement solutions identified through modelling approach differ from local
level to the national level. Integrated modelling may be well designed to provide an useful
insight into these problems.
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Dynamic modeling is an effective tool for policy studies with the understanding of external
factors.

Other external factors such as policies of other countries affect domestic policies as the world
already experienced the policy promoting bioenergy sources. Impacts of global economy on
Indonesian economic growth and its projection, the change of the characteristics of the
economy, the composition of industry sectors e.g. service or manufacturing, also affects the
scenario development.

For Indonesia who will go into the transition with new types of energy mix, dynamic
modelling that could incorporate a set of structural mechanisms would help understanding the
systematic impact of internal and external factors. Dynamic models show disequilibrium
dynamics that prevent a smooth economic transition, sensitivities to major uncertainties, and
analyse policies for the economy, the energy and the environment systems of the country.

Backcasting approache is more suitable for developing countries where continuous
development is expected.

Model-based back-casting approaches can be used to identify sets of policies and measures
that are necessary to achieve green growth. They provide the opportunity to consider various
interdependent processes that are often ignored in the conventional modeling approaches.
When their economies are expected to continue to grow, backcasting approaches are more
suitable for developing countries than developed countries.

Activating research network and dialogues with policy makers to establish better linkage
between scientific community and policy makers in designing strategies for sustainable low
carbon is immediate need.

“Back-casting” can be a time consuming and data intensive process, and research on all
influential sectors and other factors must be incorporated. Hence it could be difficult to apply
for the local governments. On the other hand, in conduct model simulations, it is desirable to
apply assumptions that are developed in a participatory manner. This way, the policies
identified would be readily acceptable by the policy makers and local communities are
practical. The cooperation and the support amongst national and local governments and the
research community are highly important.

Multi-disciplinary approach is the formation of research is called for to meet needs in policy-
making.

In addition to the scenarios and roadmaps studies, the implementation of policies and
measures identified requires different discipline and expertises such as leadership, to promote
innovations, willingness to change behaviour and participation, and others, those are not
reflected in the modelling processes.

Research shedding light to local levels are also important for Indonesia.
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It is identified that over 150 reduction opportunities from LULUCF, peat, agriculture, power,
petroleum, transportation, buildings and cement sectors, by up to 2.7 Gt per year by 2030 that
means 5 % of global abatement needed. Another study focusing on Kalimantan region shows
more reduction potential than the national level studies. Studies enable efficient policy
measures focusing on priority areas by region may be desirable to further increase the
mitigation potentials in the regional levels, that consequently, in the national total.

Scientific studies on e.g., how to adopt inter- and intra annual changes of natural/climate
conditions caused e.g. EI Nino could also help..

Areas to focus for promoting low carbon development

Climate change measures in LULUCF, especially forest and peatland, and emissions from
practices and land management of those land, and energy sector including renewables are
given higher priorities in Indonesia, like some other Asian or tropical rain forest countries.

LULUCF:

Around 60% of country area is forest covered. Top three policies amongst seven to support
Indonesian reduction target of 26% by 2020 are LULUCF sector related, namely, peatland
management, reduction of deforestation and land degradation, and carbon sequestration
projects in forestry and agriculture.

Indonesia has Climate Change Action Plan in Forestry sector under RENSTRA (Strategic
Plan) that covers reduction of deforestation and forest degradation, avoiding/reducing forest
conversion for other uses, illegal logging, forest fire, forest encroachment, carbon
sequestration programme, and sustainable forest management, and forest fire.

Emissions reduction target from LULUCF sector needs to be set in the national development
context.

The land use policies may affect other sectors. Likewise, the need of land of other sectors
affects LULUCEF sector heavily. The understanding on those interactions between forestry and
other sectors, as well as their policy formations, is essential in designing low carbon
development in Indonesia.Coordination with other sectors’ mitigation/adaptation policies
must be ensured, e.g. the establishment of new oil palm plantation (agriculture policy related)
on forested land (forestry related) must be avoided. However, for which purpose, Conversion
of peat land forest for agriculture land (including oil palm plantation) must comply with forest
land use policy. Incentives or disincentive to palm oil industries to avoid plantation on forest
land must be sought.

Sustainable forestry/land use and land use change policies must be put in place.

LUCF and peat fire combined consists of 60% of national GHG emission of Indonesia.
Mitigation is already a mainstream of the forest policy of Indonesia. Expecting decrease of
emissions from forest degradation, increase of reforestation, and the need for agriculture and
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settlement development will remain constant, there is a study projecting that the net emission
from this sector will turn to decrease by 2020.

The main legal references for managing forest of Indonesia is forestry and biodiversity
conservation related®. Timber and other forest product are important for Indonesian economy.
Forests also protect watershed and livelihood of local people. Indonesia set eight priority
areas in forestry, and all of them are relating with climate change-related directly and
indirectly. Those include; rehabilitation of degraded forest, forest protection and fire
management. Mitigation and adaptation policies will be set in the center of those priority
areas in the next 5 year plan of the Ministry of Forestry, Indonesia.

Peatland and forest fire could be prevented by more appropriate land management.

GHG emissions from peat fire comply 13 % of national total. Carbon stock loss and emissions
due to the forest and peat fires are caused by both natural and anthropogenic reasons. Those
of anthropogenic reasons, such as traditional practice of clearing land for fishery or safety
from wild animals, for example, are associated with the development issues; that include
market, institutional or government failure. Therefore, to tackle this issue, more effective
management of production forest as well as more strategic approach for sustainable peat land
management are needed.

For example, legal boundary of protected area must be clarified, as well as the rationalisation
of boundaries of production forest would be effective. Capacity-building of production forest
management, local community for land management, as well as proper management of oil
palm industries are also crucial.

REDD-plus is expected to provide fund

Indonesia expects REDD-plus to provide financial resources which is necessary to go beyond
RENSTRA, providing actions and incentives which result in emissions reduction, carbon
stock conservation and carbon stock enhancement.

Energy:

Energy is the second largest sector of Indonesia when LUCF sector is included, and the
largest without LUCF. Both population and economic growth expected will increase the
energy consumption; Indonesia may reach 10 times more of emission level by 2050.

Indonesia’s emission per capita by all sectors in 2005 was over 2 ton/capita, and it is expected
to increase to 3.05 ton C/capita as BAU in 2020, among which 1.04 ton C/capita will come
from energy sector alone. Another study indicates those emissions from energy sector will
reach ten times more by 2050. While with its 26% reduction target, 1.04 ton C/capita from

' The Law No. 41/1999 on Forestry and Law No. 5/1990 on Biodivesity Conservation
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energy sector must be reduced to 0.77 ton/capita, or with 41% reduction, emission by 2020
would be 0.62 ton/capita, which is still above the global target of 0.5 ton C/capita.

As per capita energy intensity for Indonesia is projected to be higher than world target, energy
efficiency improvement is indispensable for the low carbon development.

About 96.7 % of the Indonesian energy mix is fossil origin. Oil is still the dominant source of
energy although the ratio of it in the energy mix tends to decrease. So far, the alternative fuel
of oil was coal, whose increase may deteriorate GHG emissions in Indonesia.

Energy source must be diversified by promoting locally produced renewable energy

To achieve it’s sectoral emission reduction target by 17% before 2020, Indonesia is now
allocating budget for; utilisation of more natural gas for the transportation and the residential
use, improvement of energy efficiencies, geo-thermal and biofuels, etc. Indonesia has a large
potential of renewables, mainly from geo-thermal, biomass, those are followed by solar,
micro-hydro, etc. Their exploitation by shifting from fossil fuels uses is crucial for the
National Action Plan for GHG emission reduction in Indonesia.

Indonesia already sets target to promote renewables to increase to 17% in its energy mix by
2025. However, the government subsidises on both fuel and electricity prices that is
considered as a major barrier for other source of energy including renewables to be promoted.
T6 achieving the 17% renewable target, it is crucial for Indonesia to promote policies and
measures prioritizing renewables and/or adjusting renewable pricing. Despite the strong
private sector in Indonesia, the government already started to take various measures such as
subsidies on biofuels. The consistent external pressure to remove subsidies on fossil fuels as a
strong signal towards the sustainable low carbon future would support Indonesia to diversify
its energy mix by promoting more renewables.

The absence of the appropriate financing schemes for promoting renewables is also
considered as a barrier. As the Indonesian government tents to focus on project based
financing, new financial schemes such as loans, especially by putting more focus on small and
medium sized project-based financing, would be necessary to promote renewables.

Energy efficiency improvement, energy conservation, and conversion to renewable are inter-
related with economic growth.

One study indicates that, with BAU scenario, by 2050, the energy demand will increase by
8.2 times and the associated emissions will increase by 12.5 times, both compared to 2005
levels. With moderate economic growth, with current policies and regulations and efficiency
efforts will lead to 33% energy conservation and 53% emissions avoidance. Low energy
conservation and emissions avoidance due to moderate economic growth will limit efforts in
improving energy efficiency and investment in infrastructures related to energy supply —
demand. With high economic growth, high energy demand, high emissions are expected,
however, LCS is achievable in terms of emissions avoidance without sacrificing high
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economic development by better infrastructure (with efficient and low carbon emitting
energy systems) by higher level of investment.

To promote renewable, impact on whole ecosystem must be understood.

Promotion of renewables such as hydro power and biofuels require cross-sectoral policy-
planning with the understanding of the whole ecosystem. As for hydro, especially micro
hydro systems may be appropriate, however, the water reservoirs are not enough. To secure
water reservoirs it requires more trees planted, which must have the impact on bio fuels and
land-use policies.

Technologies
Technology is fundamental element for Green Growth.

Technology is fundamental element to draw positive emission scenarios while ensuring
sustainable development for Indonesia.

Identification and deployment of readily available low-carbon technologies should be
prioritized.

Since the mitigation efforts in short-term mainly led by the transfer of available technology
may be off-set with the increasing energy demand, mid-term and long-term strategies for
technologies are important. In addition, there are large uncertainties, especially of the new
breakthrough technologies for their feasibilities and timings to be made available in the
market. The identification of which technology economically feasible will be made available,
and when, are important where the resource is limited.

There is a clear need to develop strategies on 1) how to accelerate utilization of both already
available technology and technology still under research to materialize GHG reduction, 2)
how to distribute such technologies, and 3)how to develop local low carbon technologies.
Identification of available resource for R&D is also important.

In energy sector, Indonesia puts focus on the improvement of energy efficiency of existing
systems and facilities, efficiency of home appliances, efficiency of technologies in other
sectors are sought. The promotion of renewables such as geo-thermal and solar cells, waste to
energy use are also put priority. Technologies such as integrated coal gasification combined
cycle (IGCC), and the mass transport system using the renewable energy are also considered
as very important for Indonesia. Indonesia also looks at the potential of agriculture sector, i.e.
CH4 reduction from organic agriculture, such as system rice intensification (SRI) by
improving agriculture engineering to control water levels and flooding for rice paddies and by
minimise the fertiliser use.

Technology transfer
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The international arrangements, such as NAMA, REDD-Plus, and CDM projects, are
expected to serve as vehicles technology transfer. It is also expected to offers good
opportunities for young generations for training and obtaining know-how through technology-
transfer, that will eventually to develop the capacity to develop local technologies that will be
indispensable for the Green Growth. However, on Green Economy, what kind of technology
is suitable is still not clear.

The issues around the intellectual property right still need to be clarified. .

In mid- and long-term, development of appropriate local technologies and transfer of LC
technology is also important

The mitigation efforts in short-term by transfer of available technology may be off-set by the
increasing energy demand due to positive population and economic growth, mid-term and
long-term strategies for technologies are important. There are large uncertainties, especially of
the new breakthrough technologies for their feasibilities and timings to be made available in
the market. The identification of which technology economically feasible will be made
available, and when, are important where the resource for R&D is limited.

In addition, how to finance introducing new technology remains to be an issue that needs to
be addressed. One thing to note is the Indonesian government’s initiative to support
companies in their exploitation stage of geo-thermal. Exploration of geo-thermal sites is
costly and companies must face the risks to end-up with nothing from the sites. Therefore, the
government support is indispensable for this type projects.

As dynamic model studies shows, the efforts to reduce negative loop and create positive and
continuous environment for the national capacity are important. Long-term development
planning to lead positive loop to create capacities of technology development and mastery,
leads desired imports and desired foreign exchange reserves to increase investment) is
desirable.

Carbon capture and storage (CCS) should be considered as a transitional technology, not a
breakthrough or permanent solution to free mankind from fossil-dependency. Meeting the
17% renewable target will be essential for Indonesia to slowing the rate of growth in carbon
dioxide (CO;) emissions, while CCS could yield a significant deviation beyond that target.
CCS is also an effective and desirable technology for Indonesia due to its geographical
characteristics. National Energy Council refers the scenario to implement CCS from 2017 or
from 2022. However, the availability and the timing of the CCS is still very uncertain.

Mobilisation of available financing schemes

Indonesia estimates 400 trillion rupiah will be needed to achieve Indonesia’s 2020 voluntary
mitigation target of 26 % reduction.

Scaled-up financing from international source is fundamental to achieve Indonesian target.
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Current funding mechanism of Indonesia for the Climate Change consists of two main pillars;
APBN (the State Budget) and non-APBN that consists of ODA(mainly grants) through
bilateral- and multilateral- channels, fund from NGOs (Foreign/Local), and business (mainly
CSR). However, they are not enough to finance policy measures for low carbon and R&D
that will be necessary to achieve 26% target.

As for the domestically available fund, Indonesia considers its policy options for the climate
change such as; private-public partnership to avoid risks in investment for large-scale projects
such as the geo-thermal energy; taxes and subsidies, e.g. reallocation of energy subsidies to
renewables, reallocation of sectoral budgets for climate change programmes, optimization of
the existing climate change related budget. Implementation of direct regulations such as non-
tariff barriers on the import of fossil-fuel machineries are already sought by the government.

Feed-in-tariffs can be used to promote geo-thermal, biomass, and PV for solar power. Feed-
in-tariff has the rationale to be used since it provides strong signal from the government to the
nation about its commitment towards low carbon societies, and its feasibility is already tested
in overseas. In Indonesia, bio-diesel already receives subsidies.

Fund from the CDM, carbon trade, eco-tourism are expected to bring additional resource.
Best utilisiation of all available financial resources should be ensured.

Indonesia is expecting the economic growth, which means that it also has risks to increase
debts. Indonesian economy is still vulnerable to the economic ups-downs due to e.g. foreign
investments, and easily affected by various factors such as natural disasters and political
instabilities. Risk management for funding schemes is very important for the sustainable low
carbon development. Available source of funding need to be diversifies to finance sufficient
money to Climate Change. Likewise, policies to allocate money to each individual scheme
must be diversified for the risk-management, as well as the optimisation of the available
resources.

Efficient, rational and transparent allocation of money to the most appropriate measures and
sectors is one of the most challenging issues to realize the green growth. This reminds what
we confirmed in the technology section where the strategic approach and the identification of
the proper technologies for short-, mid- and long term are discussed.

New institutional arrangement to ensure the efficient use of resource across sectors must be
realized

Best utilisiation of all available financial resources, national budget, finances from ODA,
international donors, private sectors, and NGO, should be ensured through better coordination
both vertically (national and local) and horizontally (across-sector). A formal climate change
policy centre may soon be created by the Ministry of Finance to support funding of climate
change related programmes replacing the current climate change work group. A new trust
fund which is expected to provide financing green growth and ensure appropriate and timely
financing to the most suitable policies, sectors and projects. The decision on details of the
management, including how it will function, is being looked for.
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Cost in short-term can be the benefit in long-term.

With the good skills, cost in short-term turns to be the investment in longer-term. In this
respect, the role of government is important as the example of the government support for the
exploitation of geo-thermal sites shows. Balance and best mixture of top-down and bottom-up
approaches should be explored.

Strong pricing signal is necessary

As discussed in the energy section, oil subsidies prevent the shift to other low carbon or
renewable energy sources. Such subsidies must be eliminated. The government of Indonesia
already started to take various measures such as subsidies on biofuels, which is a strong signal
of the government’s commitment to power utilities and consumers.

Life-style innovation for the sustainable low carbon development

Life-style and behavioural change is considered as one of the key areas of research to promote
sustainable low carbon development. How to integrate traditional values and practices into
sustainable low-carbon development policies is an important question.

Traditional values and practices are rich in the tips for designing innovative lifestyle to
enable low carbon development, while applicability to the modern context and different
locality should be also carefully examined.

Values and practices embedded in the traditional lifestyle in certain locality are often found to
go along with resource efficiency and energy efficiency, which are the key principles of the
sustainable low-carbon society. However, such traditional values and practices are quickly
being replaced with the non-in-situ values with the foreign life-styles. For example, many
countries in Asia, including Indonesia, face changing trends in food preference, consuming
more flour-based food than rice these days, as well as in energy and material utilization. This
trend seems to be contributing to the increase of GHG emissions and likely to contribute
further in due course.

Principles of traditional society, such as *sufficiency,” ‘co-existence with nature,” and
‘cooperation’ should be re-vitalized in the current development context.

A study conducted in rural area of Thailand sets 8 indicators for the notion called “sufficient
economy” that support actions for low carbon. Some of indicators incorporate the traditional
values such as application of local wisdom, integrated practices in natural resource and
environmental management, recognition of carrying capacity and ecological balance, and
most importantly the adjustment of lifestyle in coexistence with nature. In such society, three
drivers of sufficient carbon economy are ‘leadership,” ‘good governance,” and ‘unity.” The
community with good political leaders, governance, and unity helps the community to lead
the sufficient carbon economy society.
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Mindset of consumption through eco-thinking and routine activities in rural population is
different from urban communities. When CO2 emissions were linked to happiness index,
there were communities with low CO2 emissions and high happiness index, and high CO2
and low happiness. What is needed to move to low CO2 emission and high happiness index is
an important question to be asked.

To this end, research community can show not just information, but visualisation/images of
the consequence of BAU such damages caused by the extreme weather, together with the
visualised image of sustainable low carbon development.

Local and indigenous technologies, methods, and wisdom should be fully utilized in
promoting Green Growth especially in sectors such as agriculture, fishery and forestry.

As projection indicates increase in GDP and population growth, part of CO2 emissions
reduction in Indonesia should be achieved by maintaining and/or re-introducing low carbon
life-style, in addition to the technological effort to reduce energy intensity. Policy measures
have important role to play for encouraging people to choose low-carbon life-style. For
example, energy pricing could help people to reconsider the high-carbon dependency of the
life-style lately and widely adopted by a large amount of population, and may provide an
opportunity to revisit less-carbon dependent life-style in traditional/local cultures.
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- BEETIHH M) —0200T47T5Y) and evaluation with measurable indicators should be performed to verify progress made on ESC goals.
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+  Various modes of financing to mobilize resources and funds from various sources, starting from i) effective
- DHEMOLTRE enforcement of the current taxation policies and programmes; i) encouraging the introduction of innovative

financing mechanisms, such as fee-and incentive-based models in the provision of public services which
would ensure the sustainability of urban faciliies and amenities; i) fostering a favourable investment
climate by providing suitable regulatory frameworks and policies, and then involving the private sector in ESC

- Efiecive governance provides a conducive and enabling environment through i) clear definition of
responsibilites of key stakeholders, particlarly the ivision o rles befween national and local
governments, i) political will and leadership, which are identied as underlying success factors for many Jiabe " : ohiing
successful cases presented in the HLS; il effective participation of all stakeholders, including the private initiatives through public-private partnerships; iv) strengthening the local financial base through the
Secior and ocal communites and ) cro4s-sectora niegratlon among the eevant seclrs it conbute increased allocaton of evenue from the central govermment, matching the expanded range of responsibifies
P devolved to the local andv) private sector inthe of

g environmentally-rendly urban infrasiructure and services fowards a realizing a green economy.
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o N _ « Meaningful participation of communities is an integral factor to promote the success of ESC efforts,
EBHD ’Jﬂ%ﬁ‘]?ﬁﬁ‘k?j A—F . i particularly by: i) involving communities, including the informal sector, in planning, decision-making processes,
+ knowledge management initiatives to faciitate i) knowledge and information sharing i) making use of implementation and monitoring of ESC-related activtes; i) actively involving all levels of society in community-
traditional knowledge and wisdom; and iii) objective and scientific analysis and approaches. based initiatives to cultivate a sense of ownership that may ensure the longevity of ESC policies and projects;
i providing extensive envi education ities to fors o raise awareness for ESC

policies and approaches and encourage active participation in relevant events and opportunities.
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Sarah Rieseberg, Federal Environment Research Agency, Germany

Low Carbon Society Research Network

Questionnaire for Government Focal Points and Observers

Background:

At the G8 Environment Ministers Meeting held on 24-26 May 2008 in Kobe, Japan, the
Japanese Minister of the Environment, Mr Ichiro Kamoshita, proposed to set up an
international Network of research institutions with G8 countries to promote research on low
carbon societies. The Network is to be a part of the international initiatives to solve the most
urgent global issues of climate change. The proposal was welcomed with unanimous support

by the G8 Environment Ministers.

The following ideas were brought up be government focal points and observers at the side
of the Bologna Conference 2009. This questionnaire is an attempt to initiate a debate; please

feel free to address other ideas and aspects not covered.

1. Would you prefer the Network to focus on one/several particular aspect/s of Low Carbon
Society, e.g. technology transfer? If yes, which ones?
|:| Yes, comments:

|:| No , comments:

2. Should the Network’s meetings maintain an informal or more formal character? Please

consider adding comments.

[ ] Informal, comments:

[] More formal, comments:

3. Should the Network produce formal policy recommendations?

Yes/No , comments:
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How important do you think policy learning between Annex | countries should be?

The idea was brought up to found a government policy board to give input and address

the Network with specific questions, what is your opinion on a government board?

How do you rate the potential of the Network?

What kind of input could the Network deliver for your Ministry?

Which issues should the next annual conference cover?

Do you have other ideas about the Network/ a next conference?
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Basic Indicators of Low Carbon Societies and Socio-economic system
Wataru MACHIDA, Kyoko MIWA and Shuzo NISHIOKA
LCS-RNet Secretariat,
c/o Institute for Global Environmental Strategies (IGES),

2109-11, Kamiyamaguchi Hayama, Kanagawa, JAPAN, 240-0115
Fax: (81 46) 855 3808, E-mail: LCS-RNet@iges.or.jp

Table of Contents

1. INTRODUCTION: What is LCS and how to approach this in this paper ............c.ccoeevvneiennnn..n. 3
2. PROBLEM DEFINITIONS and RESEARCH QUESTIONS .........c..oviiiiiiniiiiiiineeeiiieeeeiiineeeennnneennes 3
2.1. Problem Definition 1: Economy is not everything for Low Carbon Society..................... 3
2.2. Problem Definition 2: Speed on the Constraint or Liberation from it?........................... 5
2.3, RESEARCH QUESTIONS ........iiiiiiiiiiiiiii it aa e 7
3. DATA and METHODOLOGIES ..........ccottuiiiiitiiieeeiiiiieeetiiieeetiineeeesenneeeesenneeresnnseesesnnseeresnnsenes 7
4. ARGUMENTS @nd RESULTS .....cccoiiiiiiiiiiiiieteeiiiiiitteeeeeeeeeiiteee et e e e e e e nnmeeeeeeeeeeeseaseneeeeees 9
4.1. IPAT equation and Basic Indicators for LCS..............ccouuiiiiiiiiniiiiiiinieiiiin e eeenineeenes 9
4.2. Framing Objects and CONSEraints ............cc.oviiiiiiiiiiiiiinniiiiin e eeie e eeeieeeerieeenes 10
4.3. Historical and Future Paths toward LCS .............ccooouiiiiiiiiiiiiiiiiiiie et 11
5. CONCLUSION and DISCUSSION .........coouiiiiiiiiiiiiiiineettiieeettieseetiinneeetennseernnnnseassnnseensnnnsees 14
1

78 / 94



AMTEH6 ETHEM. =ZHFEF. FREFH = (2010)Basic Indicators of Low Carbon Societies and Socio-economic system

ABSTRACT

The aim of this paper is to define Low Carbon Society (LCS) based on phase diagram with the
variables from IPAT equation, starting from the problem definitions; 1) economy is not everything
for low carbon society and 2) It is not clear if speed on the constraint is more important than
liberation from it. To tackle these problems, two research questions are set; 1) what are the basic
indicators, objects and constraints to shape the argument of Low Carbon Societies? And 2) What
are the historical paths of several countries and what can be said for their future paths toward
carbon societies? Time series data from 1900 or before is used while phase diagram with the
variables from IPAT equation is used as the core methodology. In addition to IPAT variables, the
importance of land per capita shall be considered as another basic indicator for LCS, related to the
carrying capacity. The three different kinds of objects (i.e. total GDP, GDP per capita and social
indicator) and the two constraints (i.e. total emission and emission per capita) are considered and it
is shown that the combination of these objects and constraints strongly affects the argument on
the carrying capacity of climate and land, development of economic system and economic man and
other human development. Among the four cases analyzed in phase diagram, the case where GDP
per capita is object and total emission is constraint is given attention most and requires the further
research in the future, since it does not contradict with a definition of Low Carbon Society. It is also
suggested that if changing the direction of the path with low carbon technology development takes
time and cost, institutional arrangement would be additionally necessary in addition to market

mechanism where optimal solutions are found on constraint.
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1. INTRODUCTION: What is LCS and how to approach this in this paper

What is Low Carbon Society (LCS)? One of the definitions of LCS is that made in NIES (2006). A Low
Carbon Society; 1) takes actions that are compatible with the principle of sustainable development,
ensuring that the development needs of all groups within society are met; 2) makes an equitable
contribution towards the global efforts to stabilize atmospheric concentrations of carbon dioxide
and other green house gases at a level that will avoid dangerous climate change through deep cuts
in global emissions; 3) demonstrates high levels of energy efficiency and uses low-carbon energy
sources and production technologies, and 4) adopts patters of consumption and behavior that are

consistent with low levels of GHG emissions.

There can be several ways to interpret such definition into quantitative term, but in this
paper, Low Carbon Society is described by using phase diagram with several numerical indicators
from IPAT equation where environmental impact (I) is calculated from Population (P), Affluence (A)
and Technology (T)". In this manner, the goal, achieving LCS, is rather mechanically translated into
objects and constraints; the three objects (i.e. GDP, GDP per capita and non-economic indicator
such as happiness index) and the two different types of constraints (i.e. emission and emission per

capita). Each choice on objects and constraints of LCS results in each different argument and logic.

2. PROBLEM DEFINITIONS and RESEARCH QUESTIONS

2.1. Problem Definition 1: Economy is not everything for Low Carbon Society

In Japan, the two scenarios toward Low Carbon Societies in 2050 were illustrated (Nishioka, 2008:
NIES, 2008a: NIES 2008b); Scenario A as active, quick-changing, and technology oriented society
and Scenario B as a calmer, slower, and nature oriented society. To connect the past,, the present
and the future, the historical data of GDP/capita, CO2 emission/capita and population since 19507
and the results of the two future scenarios in 2050 are integrated in Figure 1. The two questions are
worth considering from this figure.

The first question is about whether the object of Low Carbon Society is GDP or
GDP/capita. As in Stern Review and the Green Golden Rule (Chichilnisky, 1995), GDP rather than
GDP/capita has been the main object for discounted utilitarianism which is widely used approach by

economists®. This tradition can go back to the underlying moral principle for legal and social

' For history and academic discussion on IPAT equation, read Chertow (2001)

? Data from Gapminder (2009)

3 Regarding the level of aggregation, Stern Review team (2007) wrote as follows;

“Much of the discussion of values in this note and in the literature takes place at a high level of
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reforms in the 18th century, proposed by Jeremy Bentham, the greatest happiness for the greatest
number, where the happiness can be interpreted as GDP/capita and the number as population.

Meanwhile, in Millennium Development Goals (MDGs, United Nations (2008)), the
indicators are more related to per capita; the economy of each individual rather than the
aggregated national economy is the object. Human Development Index (HDI), as summary measure
of human development, also adopts GDP per capita (UNDP, 2009)

Does Low Carbon Society have priority over GDP for the whole economy or over GDP per
capita for each individual? The rationale to pursuit GDP per capita could be based on human
development and happiness for each individual. Meanwhile, one rationale in the economic theories
for setting GDP as object (to maximize) would be that our society behaves so within the current
market system. And maximizing GDP and GDP per are not always consistent to each other.

The second question is about whether the main object of Low Carbon Society can be
measured by economic indicators such as GDP and GDP/capita. In Figure 1, Scenario A results in
much higher GDP and GDP per capita than Scenario B, mainly because of the higher GDP growth
rate. However it might be the case that a society might prefer Scenario B, regardless of its lower
GDP and GDP per capita. For instance, Karl Polanyi, in his book, The Great Transformation, pointed
out three general types of economic systems that existed before the society was embedded into
free market economy: redistributive, reciprocity and householding. (Polanyi, 1944).

What are the indicators to properly illustrate Low Carbon Societies in addition to

economic ones (i.e. total GDP and GDP/capita)? This has not been answered yet.

aggregation. Thus it considers total world consumption or income or aggregate country level income.
There is often little distinction between different kinds of goods or allocation of individuals’ income
across different periods of their lives. And in much of the formal modelling the attention to within
country distribution is very limited”.
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Figure 1. Historical path and future scenarios in Japan toward Low Carbon Societies in 2050"

2.2. Problem Definition 2: Speed on the Constraint or Liberation from it?

Low Carbon Society would have a constraint on total GHG emissions. In numerical modeling, the
optimal solution is often found on the constraint, especially when the objects and constraints are
assumed to be in trade-off relation. For instance, if the limit of GHG emissions is 50 giga ton of CO2
equivalent, the optimal solution for the economic growth would be also when 50 giga ton is
emitted. However, this depends on the assumptions. For instance, Figure 2 shows three paths
(Business as Usual, Low Carbon Technology and Intensive Low Carbon Technology) and the
constraint on emission, starting from t = 0 (A0, BO and C0). On the path of BaU, the economy cannot
grow after t = 1 (i.e. Al), since A2 is beyond the emission constraint. Thus, from Al, the economy
has to make transition to the path with Low Carbon Technology. When t = 2, it can be in the same
position of B1 (i.e. A2’) or B3 (i.e. A2”). If the latter is the case it can be said that taking the path
closer to the constraint is more optimal, because it is quicker to arrive at the same location.
However, if the former is the case, taking the path away from the constraint is faster for the rapid

growth of GDP. When t = 1, if the speed of GDP growth is what to be maximized, Al is better than

* GDP per capita in 2050 of Nishioka (2008) is converted into Purchasing Power Parity by the values in
2000 of Nishioka (2008) and Gapminder (2009).
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B1 and C1. However, for the later periods, C1 might be the best; the direction away from the
constraint is important especially when transition into more low carbon technology takes some
cost.

Regarding technology transfer, low carbon infrastructure, lock-in effect and technology
leap-frog, it is often said that developing countries have more opportunities than the developed
ones, since they have late-comer advantage as their society, economy and technology have not
been locked in unsustainable ways. For instance, suppose that developing countries stands on AO
and developed countries in Al in 2010. If the goal is to reach C6 and changing the directions
between the three paths would take time and cost, then developing countries could move on C1
and reach C6 and even might reach the goal quicker than the developed countries. The important
message here is that if developing countries take the same paths that developed ones had already
passed, then they would also have to be running on the constraint. Also notice that if developed
countries help developing ones to take the path of intensive low carbon technology, then
developed countries can push the constrain from their own paths.

In addition to the issue of the cost of transition, the assumptions on objects and
constraints determine if trade-off would appear or not. For instance, the slope in the upper-left of
Figure 6, later discussed, shows the trade-off between total GDP and total emission, while the slope
in Figure 7 represents the trade-off between GDP per capita and Emission per capita. Thus, if the
object is GDP per capita and the constraint is total emission, then the trade-off between them
might not necessarily exist.

Will a Low Carbon Society be a society right on the threshold which does not violate the
constraint, or a society liberated from such constraint? In this paper, the latter, the path to avoid the

constraints, are further analyzed.
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Figure 2. Paths and constraint

2.3. RESEARCH QUESTIONS

Considering these problem definitions, the following two research questions are derived.

Research Question 1: Starting from IPAT equation, what are the basic indicators, objects and

constraints to shape the arguments of Low Carbon Societies?

Research Question 2: What are the historical paths of several countries and what can be said for

their future paths toward Low Carbon Societies?

3. DATA and METHODOLOGIES

As for methodologies, the concept of IPAT equation is employed as the start of the argument by

decomposing the emission (i.e. environmental impact) into each variable (i.e. population, affluence

and technology) and has been developed into the use of phase diagram to geometrically analyze
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paths from the past to the future, while defining the object of the model (e.g. GDP, GDP per capita).
IPAT variables are employed in this paper because each variable in IPAT equation is in scalar value so
that several variables can be shown simultaneously in phase diagram and also because the
equation is very similar to the structure of Input Output Analysis and Life Cycle Assessment (LCA),

which model the material balance of economic system®.

Most of the data are obtained from Gapminder (2009), such as GDP/capita (in Purchasing Power
Parity), CO2 emission per capita and population, since it has the consistent dataset covering many
countries, many different types of economic, environmental and social indicators and long time
series (e.g. from 18th century for GDP/capita). Especially preparing the data for longer time scale is
important, because time scale would define the nature of argument.

For instance, historical data on population is shown in Figure 3 (with logarithmic scale).
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Figure 3 Historical Population

In the end of 20th century, the rates of population growth in China and India are higher than those
of US, UK and Japan. However, if we consider the whole 19th and 20th centuries, this is not the
case. For example, that of US is much higher than that of China. And those of China and UK are

similar to each other. Notice that in logarithmic scale, the slope corresponds to growth rate (of

population).

> For details about these similarities, see Heijungs (2001) and Heijungs and Suh(2002)
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4. ARGUMENTS and RESULTS
4.1. IPAT equation and Basic Indicators for LCS
As IPAT equation has been chosen to derive basic indicators to be used in this paper, first this

equation is explained in this section. IPAT equation is described as follows®.

total CO,emission = Population X Affluence X Technology intensity

total GDP 9 total CO,emission
population total GDP

= population X

These indicators in IPAT equation correspond to main variables in economic models such as General

Equilibrium.

In addition to these variables, land per capita would be important variable for considering Low
Carbon Societies, partly because the visions of LCSs are strongly related to how they use lands as
seen in the illustrations of two different scenarios in Figure 1, and partly because land has been one
of the principal elements among economists from the past, such as Frangois Quesney who made
Tableau Economique in 1759 and to the present such as ecological footprint. Also in LCS-RNet
annual meeting in bologna in 2009, it was pointed out that terrestrial policy is one of the key issues
to achieve low carbon society (LCS-RNet, 2009).

Figure 4 shows territorial size of each country (unit: square kilometer) divided by
population in arithmetical scale. Variation of quality of land (e.g. suitability for farming, living and
extracting other natural resources) is not considered at all for simplification, but, solely from this
figure, it could be possible to reason that the decrease of land/person is saturated in UK, India and
Japan with current technology, China is getting close to it, while lands of Brazil and US have more

capacity for population.

® For details and variations of IPAT equation, see Chertow (2001)
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Figure 4. Historical Data of Land per capita

4.2. Framing Objects and Constraints

As already discussed in the first of problem definition, the three different kinds of objects are set for
considering the paths for Low Carbon Societies; GDP, GDP per capita and indicators such as Human
Development Index and Satisfaction with Life Index (named Social Indicators’)..

As for the constraints, emission (e.g. unit: ton) and emission per capita are chosen.
Indicator of land, square km per person, is important both as amenity (i.e. object) and constraint,
but the further numerical analysis on land is out of the scope of this paper.

How can one choose between the constraints; total emission and emission per capita? If
the carrying capacity of GHG absorption in the environment is the start of the logic, one would
choose total emission as the constraint. If he starts from the logic that GDP per capita shall be the
same for any individual thus one might say that the constraint on emission shall be also based on
per capita and emission per capita would be proper. Meanwhile, this paper also will introduce a

case where GDP per capita is the object while total emission is the constraint (Case C in Table 1,

discussed later).

’ These social indicators are also affected positively by GDP/capita, for instance, since HDI consists of life
expectancy index, education index and the value calculated from GDP per capita. Thus social indicators
do not mean that they exclude economic ones but rather that economic indicators are embedded in

social ones.
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Base on these objects and constraints, the five different cases are analyzed as illustrated

in Table 1.

Table 1. Five cases with different objects and constraints

OBJECT CONSTRAINT Low Carbon TECH OTHER VARIABLES
Case A Total GDP Total emission Yes Population
Case B Total GDP Emission per capita Yes Population
Case C GDP per capita Total emission Yes Population, Affluence
Case D | GDP per capita Emission per capita Yes Population, Affluence
Case E | Social indicator - - -

For Case E, the biographical path of population, affluence, technology and impact is not analyzed
and discussed, but it is shown in Figure 5 that the correlation between GDP per capita and social
indicators is not always clear (e.g. Japan) As shown in Figure 1, visions toward low carbon societies
would not be depicted solely by economic indicators. While taking into account of the limitation of
economic indicators to illustrate low carbon societies, Case A-D will be further analyzed in the

following sections, by setting the objects of societies as GDP or GDP per capita.

Human Development Index
1 -

UsA
0.95 # Usa .f Japan # lapan * UK 0.95
UK
0.9 0.9
0.85 0.85
0.8 4 Brazil % Brazil 0.8
L 4 China
0.75 China 0.75
0.7 0.7
0.65 0.65
India India
0.6 * | * 0.6
50000 40000 30000 20000 10000 70 180 150 200 210 220 230 240 250
GDP per capita

(Unit: inflation adjusted dollars/person) Satisfaction with Life Index

Figure 5. Correlation between GDP/capita and social indicators®

4.3. Historical and Future Paths toward LCS

For an example, paths for China and USA are shown. First, Case A and B are analyzed and discussed

in Figure 6.

¢ GDP per capita (PPP) comes from Gapminder (2009) for the year 2007, Human Development Index
comes from UNDP (2009) for 2007, and Satisfaction with Life index from White (2007) for 2006.
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Figure 6. GDP is Object for society (Case A and B)

GDP and population in 2050 are on the right side of the figure. The efficiency of technology is given
by the slope in the upper left part. In the bottom left part of the figure, the constraint of total
emission is parallel to y-axis (for Case A), while that of emission per capita is the slope (for Case B).

The behavior of this figure is based on the assumption that GDP and technology affect
total emission, not population, since GDP itself is given exogenously regardless of population. This
can be expressed by changing IPAT equation into / = GDP*Technology because Population*Affluence
= GDP.

This could lead to an unsustainable outcome for the constraint of emission per capita
(Case B); if other things (e.g. GDP and technology) are the same, the more population, the less
emission per capita. And more population enables more total GDP, emitting more emission.

For the constraint of total emission (Case A), when the target of GDP is set, technology is
the only variable that can be adjustable to meet the object. From this logic, it can be said that Low
Carbon Society can be achieved by Low Carbon Technology and the target of total GDP, not by other
socio-economic elements such as population and affluence. The problem of this case is that the
target, total GDP, cannot be continued to increase if technology development is saturated.

Next, Case C and D are shown in Figure 7.
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Figure 7. GDP per capita is Object (Case C and D)

Targets of GDP per capita and population in 2050 are on the right side of the figure. The efficiency
of technology is given by the slope in the upper left part. In the bottom left part of the figure, the
constraint of total emission is the curve (A*P<constraint) (for Case C), while that of emission per
capita is parallel to y-axis (for Case D). When GDP per capita, not total GDP is set as target, the
situation is different from case A and B. For the constraint of emission (Case C), not only technology
but also population are the elements to be adjusted to achieve the target, affluence. Notice that
perusing affluence does not necessarily go together with the growth of total GDP. For the constraint
of emission per capita (Case D), only technology affects whether the constraint is satisfied or not.
The problem of this case is the target, affluence, cannot be continuously increased because of the
constraint.

The outcomes of the logics for these four cases are summarized in Table 2.
It is important to notice that the strategies on population changes very widely based on the
assumption on object and constraint. These results suggest that not only GDP and technology but
also socio-economic indicators such as affluence and population shall be properly integrated in
consistent visions and strategies toward Low Carbon Society.

From the view that the carrying capacity of the climate is well expressed in total emission
which shall be the constraint, Case A and C are feasible, while Case B and D focus on the equity of
responsibility.

From the assumption that economy behaves to maximize GDP regardless of visions
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toward low carbon societies, Case A and B are feasible, while Case C and D considers more on
individual rather than the economy as a whole. GDP per capita can be also interpreted into the
human rights to develop.

From the notion that trade-offs which might arise from the efficiency of technology shall
be disappeared in objects and constraints, Case B and C are feasible, since population can be
increased or decreased to get liberated from the constraint. Meanwhile, if one thinks that standing
right on constraints are the mother of efforts, development and progress, then Case A and D would
be better.

From the logic that the carrying capacity of land is limited and less population is better,
then Case B is not proper.

Thus, for instance, Case C satisfies the principles of the carrying capacity of the climate
and land (i.e. total emission and land per capita have to be lower than certain threshold), human
rights to develop (i.e. GDP per capita growth is not constrained), but not necessarily the nature of

the free market to maximize GDP.

Table 2. Strategies of Technology and Population for each different object and constraint

OBJECT CONSTRAINT Technology Population
Case A Total GDP Total emission More efficient Not Affecting the Object
Case B Total GDP Emission per capita More efficient More Population
Case C GDP per capita Total emission More efficient Less Population
Case D | GDP per capita Emission per capita More efficient Not Affecting the Object

5. CONCLUSION and DISCUSSION

Research questions have been answered as follows.

Research Question 1: Starting from IPAT equation, what are the basic indicators, objects
and constraints to shape the arguments of Low Carbon Societies? Answer: as for the indicators, in
addition to IPAT variables, another indicator, land per capita, is important for Low Carbon Society.
For object, in addition to total GDP and GDP per capita, social indicators such as Human
Development Index and Satisfaction with Life index are worth considering. For constraint, the
rationale of constraint on emission (ton) and emission per capita (ton/capita) shall be given
consistent logic between them, regarding the carrying capacity of climate and equity issue.

Research Question 2: What are the historical paths of several countries and what can be
said for their future paths toward Low Carbon Societies? Answer: Not only GDP and technology but

also socio-economic indicators such as affluence and population shall be properly integrated in
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consistent visions and strategies toward Low Carbon Society.

The four combination of the two objects (i.e. total GDP and GDP per capita) and
constraints (i.e. total emission and emission per capita) are analyzed in phase diagram. For instance,
the case of GDP per capita as object and total emission as constraint (Case C) satisfies the principles
of the carrying capacity of the climate and land, human rights to develop, but not necessarily the
nature of the free market to maximize GDP.

Also it is worth considering about if the optimal solution toward Low Carbon Society can
be found on the constraint or away from such constraint. If changing the direction of the path with
low carbon technology development takes time and cost, institutional arrangement would be
additionally necessary in addition to market mechanism where optimal solutions are found on
constraint.

The two problems were defined in this paper; 1) Economy is not everything for Low
Carbon Society and 2) Speed on the Constraint or Liberation from it? These problem definitions
were not solved fully in this paper. However, the research questions and answers lead to the
starting point for the discussion on these problems. Especially, the case C where the object is GDP
per capita, the constraint is total emission and the population is going to decrease is interesting
setting for the future research, since this assumption does not seem to contradict to the one of the
definitions of Low Carbon Society cited in the beginning of the paper. The challenge of such society
would exist in how to balance between social object (i.e. GDP per capita), nature of market to
maximize total GDP, environmental carrying capacity of the climate and land (i.e. total emission and

square kilometer per capita) and human population.
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