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3.1 Methodology for the Development of Long-term Low Greenhouse Gas
Emission Pathways

3.1.1 Model for Low Greenhouse Gas Emission Pathways
Mid-century, Long-term Low Greenhouse

Gas Emission Development Strategy

Thailand’s mid-century, long-term low g hy gas develop strategy was
developed based on the scenario of net-zero greenhouse gas emissions in the second half of
this century, in line with science and the Paris Agreement. The BAL scenario was developed
using input information of the current country’s circumstances and status provided by related
ministerial agencies into the Asia-Pacific Integrated Assessment Model (AIM) (Figure 3-2).
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Figure 3-2: Framework of Thailand’s LEDS Development
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commodity sector
commodity for 11 commodity for detail classification e sector for detail classification
- " sector for 12 classification
classification (46 commodities) (54 sectors)
Paddy Paddy
Corn Corn
Agriculture Wheat Wheat
. ’ Other food crops . . . Other food crops
livestock and - - Agriculture, livestock and fishery - -
fishery Edible oil crops Edible oil crops
Other crops Other crops
Livestock Livestock
Marine and fishery Marine and fishery
Forestry Forestry Forestry Forestry
Food Food, beverage and tobacco Food Food, beverage and tobacco
Textile, foot and leather Textile, foot and leather
Light industry Processed wood products Light industry Processed wood products
Pulp and Paper Products Pulp and Paper Products
General machinery General machinery
Machinery Electric and electronic equipment Machinery Electric and electronic equipment
Transport equipment Transport equipment
Basic chemical Basic chemical
g Plastic products Plastic products
'g Other heavy Specialty chemical products Specialty chemical products
@ |industry and Cement Other heavy industry and minin Cement
@ |industry y ry g
2 [mining Iron and steel Iron and steel
o Metal and non metal product Metal and non metal product
£ Other manufacture Other manufacture
i Other mining Other mining
Construction Construction Construction Construction
Coal mining Coal mining
Crude oil mining Crude oil mining
Natural gas mining Natural gas mining
Fuel Petroleum refineries Fuel Petroleum refineries
Cole refinary (coke) Cole refinary (coke)
Gas (Town gas) Gas (Town gas)
Heat supply Heat supply
Coal—fired electricity
Fossil fuel thermal fire Oil-fired electricity
Gas—fired electricity
Geothermal electricity
Electricity Electricity Hydropower electricity
Non—fossil fuel thermal fire Sc.ylar PV el.e(l:trlmty
Wind electricity
Bioenergy—fired electricity
Nuclear electricity
Water supply Water supply
Waste and recycling services Waste and recycling services
Trade (wholesale) Trade (wholesale)
o Railway transport Railway transport
% Road transport except railway transport Road transport except railway transport
3 Other transportation and services Other transportation and services
] Servi Telecommunication, computer and information . Telecommunication, computer and information
] ervice . R Service . .
s technologies services technologies services
@ Public administration Public administration
2 Finance and insurance Finance and insurance
= Real estate Real estate
Education and research Education and research
Health, medical and social security services Health, medical and social security services
Other services Other services
| Capital Capital
;g E Labor Labor B _
; S |Indirect tax Indirect tax
Subsidy Subsidy
Household final consumption Household final consumption
2 Government final consumption Government final consumption
£ Private fixed capital formation Private fixed capital formation
S - - Public fixed capital formation Public fixed capital formation
TE Export Export
[ Import (including tax) Import (including tax)
Stock change Stock change

4. MREVEER

4. 1

EHBEEEICHT T T8I 5 #HL

20154FICERIREN TR Y WETIE., &EICK L T2050FE 258 L L EMERFZHEH BB (B
HIHENS) Z220204F % CTICEEICEET 5 L 9RO TV D, FRiT, IPCCA20184E1T 1. 5°CH I i Y
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%ﬁ%#%%%wﬁfﬂb>\15%E@KmﬁﬁéwmmﬁE%T&é%mi@ﬁi@%ﬁxwm%
EREEERICTHEN) HEAERATL2ENZ AN X 2ICR>TnD, HARTH201946H (2
20504 DR 250 R A A PR & A2 80%HI L, 21 4% D T & 2 721 B RENC i pR FEph s & FEBL T
] &V R AEZEEICREE LTV, mm%mﬂ’ﬁ“ﬁkﬁ(éﬁ)#meﬁ ER:NEY)
RFEAESEEBT D] 2L E2KH L, 20214E10 H I220504E (IR A A HHEZFEEE I+ 5 L0
D T T R IR 23 ﬁt@mcwm@@ﬂiﬁ%ﬁxwmg%WBEWW6ﬁ#é)kk% Z Pl
RESH, EEIZEHESNEZ, 29 LEESEREOREIT, BEEZT TR, BREEICBVWTLRS
NHEH2CR->TEBY, M4 1. UTRT LIS, 7PT7THLAROEHE, &E, A FRxry 7, ¥
A, VUAR—=N XRX=)V DR TTBBIICRHERE AR L TS, £, 41V RO AD
I, EREC B WIS 242 H L T 72203, 2021423 [EH 7T A 20— TR & A1 72C0P261Z 35T
2050 LI D BIRZ AR THOEG AN L0 E, AN SCHEDEB T TRE<EHEHL T
5o

China - Korea ‘ §.@* Japan ‘ .
2060: carbon neutrality 2050: carbon neutrality | $° 4 2050: net-zero GHG
2030: 60-65% carbon intensity 2030: 24.4% reduction of GHG 2030: 46% reduction of GHG
reduction to 2005 to 2017 to 2013
Lo
Thailand H Singapore P Indonesia F
2065: carbon neutrality  e— 2050: 33 MtCO2e 2060: net-zero emissions
2030: 20-25% reduction of GHG 2030: Peak out emissions to 2030: 29-41% reduction of GHG
to 2005 i — 65MtCO2e to BalU
[ BEzEmE | ——|__NDCOZRE |
1
Nepal k Cambodia Malaysia E
2045: net zero emissions 2050: carbon neutral 2050: carbon neutrality
: 15% of total energy : 41.7 % reduction o : 45% carbon intensity
2030: 15% of | 2030: 41,7 % reducti f GHG 2030: 45% carbon i i
supply from clean energy . to Bal reduction fa 7nnL -
n: smmp— e W T . BRREEE |
1 ' = " i
I
India | “® I: ' Philippines Lao
2070: zera carbon ' D v | 2050: - 2050: net zero GHG
2030: 33-35% carbon intensity | i | 2030: 2.71-72.29 % reduction of 2030: 60 % reduction of GHG to
reduction to 2005 L A GHG to BaU Bal
== A — =
= BEREEE | = (HRFEEE |
| 1 1
Vietnam : + | Bhutan Bangladesh -
2050: net zero GHG - \ | 2050: - 2050: -
2030: 9-27% reduction of GHG || 1 | 2030: Remain carbon neutral 2030: 6.73-21.85% reduction of
to BalU p I — -1 o GHG to BaU
1 BRREEE | . : A
] L] i 1 ATy E : u E
ARG TR H & RHEAHRES RiZ

https://unfccc.int/process-and-meetings/the-paris-agreement/nationally-determined-contributions-ndes/nationally-determined-contributions-ndes
https:/funfcce.int/process/the-paris-agreement/long-term-strategies

X4.1.1 77 EBEEICBT 5 EHEK & NDC

4. 2 RENFrZ2HBELEZEHI TV FADOEEREL

AU BHETIE, 20204F F TIZA EIX R 2 EE ISR T 5 2 2182 > T2 A, 20204F 12 98 [EH 7
T AT — TR S AL DHCOP26M MFIERI S 7c 2 & 2321 T, 20214 £ TIZZ < OEBZNE O R
WaEnNRT DL ERoTe, 29 LERMEKOKEIZENT, MEFMET VICE DR TV 4D
EEITIVLERRTHY | KT, AUFERRE CRHIE Lo Hifri#iRE 7 L Tod HAIM/EnduselT, £ D &
5&&%%8mﬁféﬂﬁé:&?ﬁ%%%ﬁwaE%igﬁmmﬁé:&ﬂﬁ%&&5#%*E%

IHLMCL, £, 2O LTV MAZERTHZ LI~ aRE~OEEIL, BEETTLTH
%mmm@_;of BILDFREE D2 LD, RUFERELE L CKEOWEE EH I L TET L
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B2 LFEMBEFHEZ T T, IBEHET A
PR L JICADO KD b & T H KRG IF B B ik g o 3R

WFgEAT & EE L CTEELEITV, %@ﬁ%%ﬂ%fAf%%ﬁ REEE IR L T& 7=, F72. 202141
B KL 7-COP26 D ETICIL. RIARGIEBREEE 1 520504 TR E R AN ELFEYrilcd+ 5 k57

PEHRRBE DR DB RO END L HIZ720 ., 25 LTH 4%%5*)‘77 <2LEEE L TITH-o TE 72, IHED
RAAPHEZFELEICT 2701, BFRFBEZOLOEZRET Z LIZR 572720, CCSOE AT
BRELHBIZRIRT VU Y VEBEZ TRL L IO L) R2EFHOMEKE TV A2 HEL, ZENICTEBN
TR MNFAPHEOE ) THERET IS (sub-1) &, WAL LOEH TEMEENEANSNDIEHE
(sub-2) ZAHE L7z, K4, 1. 2ITIRER R T AP & & EEHOPOHERE & =T,

HE OB 4 TR AT 9 sub-1D4E . Net zero—CCSO20504E 1251 % FZHEGDPIIRef D Z L & bhik L
T 3. 9% F L. Net zero—RenewableDIFAI1L3. 8hDIK T & o7, ZHiE, KR THIITAEBRARIZ
BT INDHMHREDOE MNP, WL HR & UTEN S, 2050EDAEPEEARD A v 7 HiRef & LK
LTIRTFT 2720 Th5, —F., BRBEHEROTZOOBMEEN, WHHAOXETEN DL IEAIC
X, EPERE IRl & FIKERHMEFF SN, £, B XEREOEIUZ L > TH RV XL F—TOIHH)
MWAREL 725 2 LD, 2050 DGDPIT & B ICRef 6. 2% ERIDFER L7 o7, 29 LEEMRENS, =

R APFHEBEOREY 0 OEHRIZ T T, HEEOZERENTT AR L 2D 0
DEBIIRELLEDLYIDZZERHALNE R o=, 2B, Sub-20A N6 DOEENH

2K o TRFTEEN~

LYa. BEETE

FOKYENRReF LD L REL QB2 ENDL, BETORYMEAZIEE LZSub-1L 0 HiE=ENET 2APEH
BRI D, 20D, 2 LERBEHOU AR U RIZL>TEYE L DIRESRT AEHEDH]

WSS 72D AR ML R B SICEBRRLETH D,
#4.1.1 NbFLraRe LRk A
P R
Ref REDRTAPEHAIEEEE L WiV Y& T I A
Net zero-CCS sub-1 | CCSOFEMAY B AZITV, IREDR IV APHBEOEE R w2 BRI U A
(EBEM e BT e < BEICBWTKHIKRAZE AT S)
sub-2 | CCSOREMI 72 B AZITV, IREBEHR T AHEOEE e 2z 53T U A
(BB E N EEN R ZBICL > TEAIND)
Net zero—Renewable | sub—1 | FFAEFIRET R/ X —OFEMA R EAIC LY, BEDRTAPEHEOEE L0 %
Hfed v U4 (HBEMARZETR2 BAEICBWTHREZEAT D)
sub-2 | AR XX — OB R EAIZLY | REDRTAHHEOFEEEr %
Hie+T Y7 U4 (LERBMEENEENRTBICE>TEASINLD)
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3.1 Methodology for the Development of Long-term Low Greenhouse Gas

Emission Pathways

3.1.1 Model for Low Greenhouse Gas Emission Pathways

Thailand’s mid-century, long-term low greenhouse gas emission development strategy was
developed based on the scenario of net-zero greenhouse gas emissions in the second half of
this century, in line with science and the Paris Agreement. The BAU scenario was developed
using input information of the current country’s circumstances and status provided by related
ministerial agencies into the Asia-Pacific Integrated Assessment Model (AIM) (Figure 3-2).

l Pre-2050 policy and measures in Energy, [PPU, Waste, Agriculture sectors ]

X4.1. 11 Z A28 5 EHERRE & AIMZ B9 5 fgab

ot Ministerial Statenwent
6% it Nam - Japan Environmental Policy Dialogue

T & Vet Nam - Japan Environmental Policy Dialogue betwesn the Ministry of Natuesl
Rissourtes of Vit arm e the Ministry of the Enviromenent of 1apan wirs organized vimislly
o 24" and 35 August 0. Fellowing is the summary of dsussions of the meeting:

Session 1: Review on Progress of s Cooperation

1. Both sies ket the cutcoms of the coogeration befme the Twe Ministrss since the
3 Folicy Dislogue and shared the progréss of the cooperation in vanous anes wRhi the
Framewotk of the didogue, ichadng in the Jont Credit Mechansm (JCM), Partnenshep (o
Strengtien Transgarendy fr co-innavation (PRSTT], supperting chmate adaptaton plans for
three provinces in Viet Mam, revision of 2014,

Session 2: Climate Change

2 Both sides shaned the revew of chmate change measures after the adoption of Fans
Agreement and confrmed commitment for contnuous and enfanced cooperation in the
areis of mitigation, ansparency, And sdaptabon.

3. Regardng métgation, both sides agreed on comprehensive cooperation for advancing

Eransition towands decarbaniation in Viet Kam through introducmeg andfor updsting polices,

instramnents, Capacty bukding and diffusion of ke Carbon and dearbonaned technolagess,

ncuding devdoping the: long-term strategy and mainstreaming renewable energy by for
instarce uliieing AIM madl,

Mhmmhmwﬂmﬁwwmwmw

canfrmsd that the 3

activities, Both sidws b rs ognied the potertial in wtitzing the JCM for Bhe achsaement of

S0Gs and facibitabng mukiateral partrweships among e JCH partner countries and relevant

Stakihokders through the JCM Globul Partrership,

5 Fegardig ransparency, both s agred 10 primobs Keabficaton of wealic st in
mwmgwsﬁmmmmm—mmummsn]mmxmn
Long-term Stratigy towieds g Sotaed actWO.

6. Both tides 350 agreed on medrating offonts to advance Ilecyck manageiment of
Pucrocarbon including continued sngagement tn global actions, such 35 the nkative en
Fluarocartions Lifi Cycls Managesnsod, amongst ohers.

7. Racognizing the strategic Importancs of ngaging cities in advancing decarbanization, bath

Joint Cooperation Plan
on Climate Change toward Carbon Neutrality by 2050
between the Minister of the Environment of Japan
and the Minister of Natural Resources and Environment of Viet Nam

The: Minister for the Environment of Japan, HE. Yamaguchi Tsuyoshi, and the Minister of
Natural Resources and Environment of Viet Nam, H.E. Tran Hong Ha,

Recognizing the statement by the Viet Nam Prime Minister, H.E. Pham Minh Chinh at the 26%
session of the Conference of Parties to the United Nabions Framework Convention on Climate
Change (COP26) in Glasgow, UK in early Novernber 2021, which expressed Viet Nam's
intwntion to becoms carbon neutral by 2050;
E-mmnquwnﬁmmmmclwmwzommz? 2021 and
the: al of on Low Car betwenn Japan and Viet
Nam on October 14, 2021;

Fully aware of the comprehensive cooperation for advancing transttion towands
decarbonization i Viet Nam confirmed in the sisth Viet Nam - Japan Environmantal Policy
Dialogue on August 24 and 25, 2020; and

Recognizing the of enhancing business between two countries
towards realization of sustainable and decarbonized socity in Viet Nam,

Have consented as follows:

1. The Minstry of the Emvironment of Japan and the Ministry of Natural Resources and

of Viet Nam will further their bilateral cooperation on climate

change responses towand carbon neutralty by 2060, in line with Viet Nam's Nationally

Determined Contributon which extends from 2021 to 2030, as well 25 other fields
including emviranment and plastie polluiton,

. The two Ministries will enhance thesr cooperation in the following areas:

3. The development of National Strategy on Cmate Change for the period to 2050 including
the Long-Term Strategies (LTS) as required by Paris Agreement espedally through
analysts of future emission scenanos utilizing Asta-Pacfic Integrated Model (AIM);

b of city-hewel LTS through analysis of future emission scenarnos
utilizing ATM and farmulation of decarbonizing projects through City to City collaboration
such as Hal Phong City and Kitakyushu City;

€. Improving monitoring, evaluation and reporting system and facilitating private sector
engagements in cimate actions through Partnership to Strengthen Transparency for co-
Innevartion (PASTT);

o
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NV F IV FDEBZLDIEY FFDO—D%RE LIz, BOFEETHWEEL TR o723, BRI
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BEOZ T+ — =T OBEBI O LELOMROREHED APEHREZANCT, 7V T HEOHEH
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P FUFDEHBDIEY FDO—2%EE LI,

3. 1 HHR-BHIBEETNAOERRELEZOH

F— OAEEDOHEFHIT TS H — MM 7 % H iz, RIS CIE it SUs H— B 7 v
AIM/CGE (Computable General Equilibrium) &5 /U (Fujimori, Kainuma, Masui, Hasegawa & Dai,
2014; Fujimori, Masui & Matsuoka, 2014, 2015; Hasegawa et al., 2014; Hasegawa, Fujimori,
Takahashi & Masui, 2015) ZJHWVT¥ 7 U ADERIZIT > 7o, AIM/CGEIZ LV & L7 T AR D HEH
B 25 5T /L THh HMAGICC (Model for the Assessment of Greenhouse—gas Induced Climate
Change) (Meinshausen, Raper & Wigley, 2011)IZ A1 L., RERVEHRIE R PAEERESED, NT A
— # 1XRCP s(Representative Concentration Pathways) (Vuuren et al., 2011){EREBEFIZH WS L7-/8
TA—BREETOEEMM L, [UREEIISCEEM LI, ¥ 2 b—3 2 32006472 521004 %
ToEREG L L,

AHFFETHWDCCEE T M AERE, HE ., &RE, BOHEHNKFAEEER, MEOMELZTE & Lk
Az HWTRR SN TWD, EFEFEHTIAMEERbZaReE LTy, T, EEEREEZEAT
Do MEPETEENC LV RBAET LS GEME WM, HERE. LRI DBD)ITRENZEFNZ TS,
FatlIF GO =2 rE Bl L, i b irE 2 sl Wic s iiGa b & L CHEZ1T 5. HEMO
IHEIG TR RIO S EREIND, RICEEEEITFFHEE., EBRERLTHEIND, 22 TiX
FEtHE EBURH B 20 L CTREMFFER L LTHRL WD, BARBMOREEIICIP & [F LLET
ERFTDEBEL, MMNOBEAREED Y = 7 ITEREFETEHE L, MEOHEERSIZELLRWE LT,
I LREWNT AT DI DAFE NI E RIS U THNAEMICIRET 5 & L, 22T, Hkic
HHEINDERITKOFEOFHHREARL LTHEB L, EEERO—DLRD, RET VIXVERMOEIK
HEUET L TH D, HEREFHERANKNINTEY , EROERDKFE~THFIND, —BHITH
BRI T VICIIBREFR L@ FRENET VO oD X A THRFET DN, RgLBxg s LT
LREME ST VAT T TICRO SNIBEBDRT AL ASZAD F TR AF = X7 A BHIFIH e &
DVARVAZH T H L0 22T THEYBRHFRETVEMENT 5, FHEMREERITHONT
i%. Fujimori, Masui and Matsuoka (2012)IZZEBREINTWNAIDOTELLESHRINTTZU,

B . KBt VX —DRT > v /UL (Herran, Dai, Fujimori & Masui, 2016). {bAREIEIHR
IZ 2V TiX (Rogner, 1997) #HwWi=, NA A~ AMHB AT > v L K OHEE A2 >\ Tld (Hasegawa,
Fujimori, Ito, Takahashi & Masui, 2017)%Z Hv 7=,

WEDRT AL LTI, =1 F—f&FHCO,, THIFIHEPECO,, CHyy N0, F-T A ZH D, =R/LF
—EJRDOCO P T Ix, (bAREHEE & L IRBEITREEZ R LC Tt SN 5, T 20 X — B D CoHEH
BT TLHAHOE L EE T v A THERINTEY, THFAHZ P &I, RFERX by 7 EE LRI
ELYMEOFHREMEOLIEIZEL D, HHFHZELOPEHLUS O 2L X —BE O P &ix, &8
BLVIZHHIT D ERESN D, CHIZS EIERPHIEZF > TV DER, & LTKROARE, F
@, ALAREL ORI, R OBEEWE RSN OHEE I D, 0T, RS HEHERE R, (bFL¥I
LoTHHEIN D, CHi. NOWTFHN HIHFE =R LR L D, RRUGEWE OPEL (BC, CO, NHs,
NMVOC, NO,, 0C. SO,) 1%, BREOBREE K ONEE) L~ L IZHE R B A R C 2 CERbEh, £ D%
L. RERIGYEWE R EHMTCEEER O FMEIZ)S U TREMIZZEIL LT,

ABFFETITRERR T U A2 W5 05, WTAVDOFERIK > F U A b R4 K T I O GHGHE Ak 2375
END, EOGHCHE MK IZCGHGHEHBL & L CTT R COHHICHBLI L. £ OBUIUTZ O E O KGR 2%
RTINS EARET D, AR TITPEHMEIG 2 HE L TW Wy, BLFRIZIIHEH TS| A3 [E B B o
EHDOIBEEMIN, THICHEVWEE 70— ICRETDHEEZIONDID, AFETIEZENL DR
ROGHTITHBNE T D, RN F—DORAMAEEIMMNTZ OWEHRT AT 2HBUC I D A
fLEIRRBHEHDO XN X =i~ 7 M T 5, — HFIEIM & REER IS A BB TR E T I E
BRAREL< 2 BEWMRIRAF =R FHEE~LT 7 PLTWL, EEL, KIREE, M4~
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AAEE I & TR R IBBERTE (CCS) DEANARETH V| RBMAKITIG U TCCSOE A LR N E S
%, CCSOE AT, CCSH—E AL RMT HFEELFE L (EEMIEILIEA (2008) ZKIZ/EMR) . £ H
—bEREKFBETMADFHEZEALT D E Lz, BHFIHIZOW TIXGHGHE MM 23 THIORFE A R >
IS U ClE &2 FE L RICIB N S D & L, HHFI 2B RE 9 CoPEH A 32 L o icERe
L7c, 20Oz F— IEGEH T LTk, BRANEE i 238 A LT, RFEMEITIS CTHI
BT D, FECODHHEIZ OV TIT KRB FEZEE 5 L TP RO R R 70 & 2 U CilBl
TEL LB, MR FEESR, FrICEREEZ TR U TR T 2 OIXBLFERITITHEE L VA ge k2
HAHZEITITBEETALERH D (Fujimori et al., 2019),

ET VB FEO L DER—ZX L LTS BIZUTOHRBZITo7, 1) ET VN TOREBM DI ER
HOYBELZIRNICRED LH51CT 5, 2)FBER R, REEEFRE, &M% %2005-20 104 O Hf G H1[H
EHWTCEX v U T L—2 a0 %179, 3DIEADTZRAX—NRTF L 2K L OEESMLZH 72 D122005-2010
FEOHR T, =R VX —HEIRE, BEHHEEIS, YWRICHEEOERY =T 2RTNTA -2 E2NEW
WCRET H, ZHICLY | BHLFEOT X LF—{EECEREDRET AFHESREMETVHO &k
., YFTIVFFUTOOEHET 5, OREEIBEMRZ E L 2VWVWDPLX—XT 1 F U F
(Baseline) . @3V W& CHEM SN2 EM O RFLR (NDC) ~R— R DBUK & 20304431 £ T IhE
L. ZO%RIREOEME ) (20304 & [ — D R#EME) 2hef 2> U4 (NDC) | @20304F £ Tl
NDCC, ZHLIEATR N IEORFEMBEOH L2 CHEZ Hif L CRIELZE XK EERT 5TV A
(NDC_2D) . @ONDC X V JE ORISR 220204 L 0 R AL @O RFEME O & FET 5 b
BRI 22 CHE DD > U A (0pt_2D) THDH, ZNHOHATEET 7 THOLNDFEHD
THRLFX —ERSCERIPEH B EDOREREBBIZET NVANT A= E2RE LT,

3. 2 TITF— =TV VOB

BoOEEDLEDIC, 27— =T 2HET LY —AVOREZT I, 27— =T LI
FEFEHA LUK ORIE LA 22CH 5 WX 5 CRE NG T 2 72 DIC M ERIR BN ST AP HIRE % |
—EORKEIZ LY AFICEHINCE VY TEEZXHFThH D, BEAFESIHOE (van den Berg et al.,
2001912k 5 e, =74 — =T ZKEHITEST 50— /VITLL T OFRS. 3. LR T THEICKH S 1
5o AR TIXZ OTHEIED 9 HCost Optimal RS 6FEEHDONL— NI L DT+ — b =T AT D
V= NVEAER LTz, Flem 74— =T ORI M TOHEL LT, 22CHRE/1L.5CHIZEDERICH 2
S THEH A AIRE 727 D DCO E T ITR BN R T A O E 2 EHIICE 235 [ h—R oA"Yz v b

(Carbon Budget) | &, WHEEOZERIZM T2 02— SVOHKS TV AW CTHEEOHEH &
fdor 3% THEHREE (Emission Pathway) | D2V b 5D, ARHFFETER L7y — /L ClI6MEH D&KL
— IO EX =R RV M EPEHEHREON G EZHERETH D, 7272 L. TEqual cumulative per
capita emissions] DL — L2 DWW TIX, van den Berg et al. (2019 IZ b HEHRK OB FENR S
NCWRWD, =R "V xy bOBZERLE LT,
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#3.3.1 ZT7x— b =T DOEZLH

JL—L JEHI IEX4 b DR L i 5y 5 ik
Grandfathering (GF) |Sovereignty THE TITHEI N UERE | BUROPEH &Y = 7 Thd 4y
AT HE BHE L TEYSY LS5 BEEH
Immediate per capita |Equality T _XTO NP EERNE, HE | ADOFE TR Y
convergence (IEPC) L FEHTD
Per capita Sovereignty/Equality GF & Equality®Dfl A&t HAROPFHEY =27 E AR Y = 7 O
convergence (PCC) TEATHE/ P 05 &R L CRELY
Equal cumulative per |Equality/Responsibility |JCiEENEEICHR AR OPEHK | —CWMORBEIAYL = JEHEE b
capita emissions /B AT F@BEIZHERALTWD el A IR
(ECPC)
Ability to pay (AP) |Capability/Need KHNHE N=2F A CPHEEHRB R L D&
BN/ ==X Z1ANY 72 0 GDP TRl
Greenhouse Responsibility/ ik d 2 Rkt PTRE 2R AR O | N— R T A P E L IR & 0=
development rights Capability/Need IKYEIZ T DHER] DR % Responsibility—Capacity Index!Z
(GDR) &/ B/ =—X O ERSY
Cost—optimal (CO) 2 5k h 5 BRI AR L0 BRE | FEORAHEHZ b &Rk
/ME TEAP RN D LD 1Tk

3. 38 u—rnNvFUVFERWEEMNY TV FORELEE

FEZOEETIE, Za—R"Av T UVFOEEEITToTZ, Z7a—LyF U FITONTHHTS L&,
BEFEOY T VA ZEI L, TR OO EEFALNIT D, 22 TIEXIPCCOL 5 CHRHMEETHW LR
vV AT = R_XR—R R LT, wIZ, EBENRKEBORO#ER CTRO DD T U A OFAff: 03
D Eidam L. BOEHIICIRE 2 FhE L7,

REALZFREHEANICMZ L2700 EGEZRET L2 L IIMRFEO LNV EZRET H ) 2 THEE e
B0, RAEAECET 2 BUFR kv (IPCC) @ 1. 5 COMERIREELIZBI T 2 85 # 5 E ) (SR1.5)
(Rogelj, Shindell et al., 2018) TEHfliS 7ok RIT L D & FEEHEMUATONKYAE & Ll L T, 1RE
EZ L5 CITMA BN LHHTE 5 ZbRFOER (WD DLEFIKFENY =y ) OFHHIZIA T,
INDDRFENAY =y NEMFFLZRLRYMICHSZ2EETZ2EM LRI TS, ZhbOiERH
FREFIET L (1A ICXVmEEh, E7Mbancmx X —B IO EHFIH 2T L D&
id, BESH DRI ARERKREAY = v MIIREMITEFEL TS, L, REAY =2y FORMED
DITIERHEEMEOFRBENH Y . T OMITTEE LTIPCCOH —~1EEFE DR OR R MR E S & ICHE
SN T=E7 (Rogelj, Forster, Kriegler, Smith & Séférian, 2019), FDHEHE . IAM T U FTHBHNWS
RFNY = ME, BARFINERERE L TR IRBOBRBHIF S VW Zendb D, =
L, TRETOIMO YTV ANRZESI Tholt L oL, BOIREDORFZNY =y hOb & TIERT 5
VFVFEARTLZEICEREEDLEDLIRY . SR BRERICEZ 2 MEEAH D, L, TAM= 3
2=T 4 LWV o Te XY JE#IFICOWTERE L, KIEROIAMY TV A2 @7 A 9752 & T 2
DEIRFEREMITIDZENTEDLARER DD, £ TAMETIE, ZOMEICIATT 4 v 71
KIS Ly IAMY U AR 02T H I ORER AT IR S WD THIERB O K EECSR I R 2 it c& 2 &
AT BEDD, a3 2= 4T IVFTORYHERIZONTIRRE LT,

SRL. GG SV TWAHIAMY T U A D 5 L1 5CHEE, 2CHEE (66%LA L. 50%LL LOfERT) Z #pk
THYT VA, HOIFEOREZENY =y NORED S & TER S L, BEARAIIZIZ. ADVANCE
(Luderer et al., 2018). CD-LINKS (McCollum et al., 2018) 3 X TREMF33 (Bauer et al., 2018) &\»
STHEMET VKR e Y 2 7 P KE SSRL. 57 — & X— Z~E#k L7 (Huppmann et al.,
2018), Z U5 DOHFZEIX, 20114E00 D 21004 % TO " bR FO REHEHEEZ3S>D L~ (400,
1000, 1600GtC0,) (ZARE LTz, & DOFER T TV A OB/ A 1 BAEPEH Bk LT d 2 R O#iH Iz
E— 2 oL WO KRB ARSI LT oz (¥3.3.1a) .

LML, RBJEAY =y FOHEEMIZHEFORBE EHICKBRSINDLIZERTPEINS, 2T, &
BEETIVEBRPEAEZ LI T, COLREICHTIRBDO L AR AN EDL-TL DI LICL D, F
WCRIE EA 2L <SIflT 25 K0 RESOKBERE T TIIREAY =y MIFFEITREREI 2D LS
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ZbNb, ZTOED, BELZSOLZNETH S TWERZEAY 2y MIAE TR R0 E LR,
Bl Z X, HDRERIBRICH LT, Y DRFEAY =y FORFED VD £200~3006tCO.EH L7125 H. <
EEBEMOMBE T 2HMICREREEEEZD, 2O X, BHSNHEOREERETH L
REEAEEER T H IO E e, BT LS N RBMHEOEEBICL > THHA SN D, TAMIZ X > T
TTF UL SN RFMAEIL, LI LIEEREBOR O L2 L S OB RE L L CHEEI LTV 5
2, [X3.3.2 2B, 6006tC0:72 H800GLCOUZEATT 286, B LW S 7 U 4 Tid250US$/tC0, % 22 8)
THZENHDHZEATRT, BEFETIC, 250US$/tCOR#FEMME D EFI1%, BEER D 9 HIT500S$/bbl D %k
HEAMAE D> DAIIME TN A S EH T2 2 LIS T 5, Zo7ed, HEANYHEORHKIEBEDE
BIATREMEIZ DWW T, RV AL BRECHMAH I NS RERH 5,

RFNY = OHEZID & BAEORFEIEMEITITEA RMAIERH Y . ZOFEMIZ OV TIER D
BT Cilam STV 5 (Rogelj et al., 2019; Rogelj et al., 2018), ZA 5 DOARMEFEMITITVVEERD
FORETHREBICHIEIN S DT TiEnn, K, [EEH), 2 L CRELBMEO Y753
LHx OBENETIZON T, Zh b OHEEM ORI R ER TSN D, IAMMICE 227U Fi3,
OV EHMRADOEHIMADMLERHY . Zhid, ZXAVX =V AT LEFTIFETI T Dax
2=T7 4 ICHERBIFHREZRET 200 TH D, aIa=TF 4 B> TETERDT I —F I,
RoNTEI =R ANV zy hOEy NERFIZERTDIZENOE-TWE, 207 Fa—FF, Bt
N REZHESBERENR DY . FIHFREZRIAMY T U O KD, [UEBORICEE T 5 L E 2 b s
ERIBBRALOREED L)L & —F L7V IRIIZ 72 5 AT HEME DS BV (Schleussner et al., 2016),

L7zMmoT, Bxlx, FIUVAETVaIa=T 4 NBEL, DANZERINTEBE—ET LAFRIC
BoT, KVERICIREAY =y NEMEZRRTHZENTED, BR27 /e —F2RBEL,

a) b)
o . . . | ] <1.5°C <2°C

& £ £ o Q £ £ £ H o
i3 £ o5 o5 & o £ & 5 i
o N s W ) K] & oS3 o o

Cumulative CO2 Emissions 2011-2100 (Gt) . Cumulative CO2 Emissions until the emissions become zero (Gt)

2011 4E 5 2100 AEFE T BRERBHEHE (% ba) & HEHER T rIc2 b FE o BEREEH&E
(/XL b) OEHGA, SRV a OWERRIE, BEHER O I 2=7 4 TV AORFHTEH S
3 ODLULDBFE O HEHE AR L T 5 (Bauer et al., 2018; Luderer et al., 2018; McCollum
et al., 2018), /NR/Lb OF LFkOHPHIL, PEEHMLATO L~ 123 L CiRBE{kE 1.5C L 2°CITHl
RIDHZEE—HTHRENTY 2y FOEVIRZRL TS, OB, 33" N5 67" D AFD/—
BUHANITETZN ST D, /SR b OEMRIT., ZhZRORRAEHEEM s, WSR2 IZBIT LT
U4 DF —H% (%, IPCC SR1.5 DF —H (2SN T W5,

X 3.3.1 IAM >+ U A2 BERFHEHED A
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B Co, HEHHBIc oW T, 2006tC0, AT » L. 1000-2500GtC0, D#FHZ %L &L LTS, = F— /83—

T, B AN—I2BT 2 RBMME O F/ - KT Z 7R LTV D, SEEBIB RN O RITH VBT 95%F1H
RHIFZIKE O E L TRENT WD, H LROFEPMIL, EESMUBTOKEIZHNTREEEZ ZN T

UL 6C & 2Tl T 2 DI Jflza“‘érﬂe/v‘/:y ROV IEZ R L T D,
B3.3.2  fRFRAfiR & B COo PR HI &

4. EREVEE
4. 1 2CHEOERNPDORARLTT7TEEFICB T2 EHEIBEEOFRE Y 0EEBHLRHR

—OEEBROMELZ L FICRT, K4.3.300 5, HRBROIRENI T AP & iXBaseline Tl
iaﬁi ZHIIN L., B X F21004E1213295GtC0eq/4E L 72 %, —JFNDCT T U A X 20204 £ TIN5 & D
DO, ZOHPEHBEINIE BAE < 3, 20304FELIBEITH OBEMNT 5, ZFUENDCIZAE Y 3 2 HEH HIEES 7
F—EDORIZH D HODCPRCANADHE MR EDEECTHELHBELZRLD SEIIZETIIRANVWI LE2EK
T5, —J5. 2CHAEICHY T 520027 U A X2 AL ET 2 B KR 22 BEH AN 3 & 7U. 21004F1C
mFCZIFER U;Zo KIZIEHR STV WNDC0IE20804E IR ICRIE L 70 B, Zhuid. SA F~
A bR FRBENTEE (CCS) %A G D 7BECCS (Bioenergy Carbon Capture and Storage) <°KJRFRAE
%%Hﬂb\fﬁ@?ﬁkmg%%fﬁb\ FHEM & T H 2080 LA A OHEH & & 70 5, FESE iy LIRTEE T21004E

B D REVEH) R E A &iXBaseline, NDC, 2CHED Y F U A TENEN3. 8, 3.4, 1.8CL 7

%60 IPCCHE 5K R A R 15 T%ﬁ%ﬂéi 2N, R O2CLL FIZH 2 50pt_2D ENDC_2DIZ BTl
RIERKUR EHZ2CLLTICMA 27294 ﬁn‘aqjﬂ%fm/mﬁi‘ E—2%¥b, ZOBR TR T RKEZE
5, SR b5 i 0 KAE iZOSOEHLm 7-1.8C L7210 | 21004ETlEZ Z0050.02°C FRHFRE T
HHZENDL, JESHE L TEHKRIEDOAS—N—v a— ik TIEIRELL FZEDL W EEbN DS, 7
T OWT HHEFNIFEE TH 525, R KR L LD L20308 2 A F CTldBaseline TO AR & W
MEDBIEIMBERLRME T T DL WO FFERH 5,
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4. 2 TI7F—F =T ORKR

#3.31DT T — b= TIZEDWT2CHEICRE T D RBEPEH AT = FEFHR L7z, K4.3.7
X7 U7 OFEEE, BEMICEAAR PE, @E. AR A RRYT XA DOFITH D, Bl I,
[EPC (HPEFRIC — A M7= D gEHE DO H%L) ThiviX, HARIX106tCOTRFEE Ly = v M 37e <
BROPEHEZZEZX D LI0ELTHEINEHEELTCLEI LN Z LR D, RBRERNATY Y b
IXGF (77 K77 ¥V 7)) ThbHN, ZILTH306tCORETH D, — . GDR (RELH I FHHE)
TIHAMER>TWVD, —RWICZDOAF—AF, FIFREWVEICHLTHLVLSDTHY, ARG Z
DOEIFTIEIR N, E VS TZIRNAIRETH D, —FH, AV NignNY =y NOFRFRENEEBHRELS H
. mH/NIWVEDIT30-40FERETH L0, &RBEWVGCRTIE, 150FLL &> TWnD, £ Ry
TRAANFIA Y RIZETIHRVWAEAL) ZEBETHY, WMEICZNIFZESLL OREHRET A ZHEHL
TVWARVR EETIEIAY 2y FAEEERSATWHWEZ 085, TEIT. BEELVWILLIYTLD
DNEIDLBERDBETH LN, PR b7 PTHELVIIEAASAY = v RSN, 2RI
HIROHEHEN T TR KREWVWI ELERE D EEZOND, T T—<30bITINbE2T Y
TEHEEIIZOWTDOTFT =2V T 5 —<1, 2~T—F Z#H{L L7,
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4. 3 Zu—rnNiF U FEBROER

BARNAOEH TR LIEMESREZBEEZ TEHRH LLIBRELEDOIF, WbWwd [REANAT oy hRA
Ty M AT RTOIRZ ANBRNZ LT, fFFRORFEAY =y PORHEFEMIIH L TRISELEI W)
HLDOTHD, FexlE, 2006tC0.%> 520006tC0 £ THOFEY DRFE ANV = v MIBETH140 TV %,
20184ELIRE, > U AP HRAICHCO.OPEHZE It T2 ThH Y LU THBRT L L2 RET
%, 200GtC0, & 1000GtCO,D M DR IX, 2CHRMICIREAZIMZ D Z LN TE D EEZBND ZEM %
AZFAA T D 7212, 1006tCOHAL TH /N—F 5, 10006tCO.D ] DAk L, 2°CRMGICIRBE(LZ I 2 D
MERPMENEBEFFM SN TS, KV EWREANAY =y MO AN Z I /3N —7 5 72 8122006t CO, HL(L
THNN—IN 5D,

ZOTFIVFEY FPCRFEAY 2y EERRIZEELZ DAY v MILLTFDO LB THL, T2
b, RFENAY =y bOEARIRELN R ZNTxT HHERS AT LOISITEAT 2 OREICL Y . ~
FTUANFEDOZMERBEICKIG LR WY A7 T 252 LN TE D, flxiX, FEOETIZ, ®E
WCEBED T 40— Ry 7 B/ E N TW2Z E BRI EN TV 5 (Gasser et al., 2018; Lowe &
Bernie, 2018), F7z, EARREEIZKT HIECODFHFLIL, FNEETHLZ ENHMHNTWD, FECOPE
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HEIR O FTREM: & B =2 2 ME, IAMIZ K> TR &E K 272 5 (Gernaat et al., 2015), Z D7, 1tk
X, FAICED BRAE/RELZEELTNTYH, ET VML TRENAY 2y NIREREITODENRH T
(Rogelj, Popp, et al., 2018), Fx NRET 5L TV T OPE AL, H7p 5C0, & FECO.DBURN G 72
LIKIEOREL, ETNAMHTREMCITMTED L VWIHIFEEZHLZTVD, SWVBIIUE, HDIRE
LAV EFHIT 72012, ZRENDET LD FHDOICOPEH 7 4 o H—7V » MILLT T, B2 5%
ETNDORBRDLRFENY =y NOFRITIKGETDHZEHAETH D, FREIC, ZiUEERL, BhET 5
COHEHHDEBOFER & LT, 52 B C0, TH DKM DR 4 B0 5 <t 2R R R M o PRAE %
M ExE5THA I,
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FTUAERETTLHIENTED, 20200 F VARSI E5H 2 LT, NDCHRFFED B — 7 BED k&
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BIRETHDIEN DA D, Tk, EEASVBEOEMBO R E L TEBIND I B — LA RNy
TAOTu e RACEERIFGRERMLEST L LR D,

CITHRENTEVT ) A O AIL, EERIZIPCCOHBR MM E ETEINEEINDL Z L Eho
TZENGAGEZ2 E DT NI T 0 =7 O F U A OREM L 720 | IPCCO 6k aFAli A o %k LTI
WICRKREREBENE G20, FABRCMITTH, [UBEEEIME I 2 =T 1 ORLL5BIZB T 50
HAOKER B OM O —~BHEEZRIET D Z ENTE, LERN> T, IPCCO R DIERMENS
BARTIZIAN T THEET AR R THDH EEZ TS,

5. BrFEHEEDERRI

YRR LT BERIINEF IS ER L. & SIZBMAICHIR Y A FIHIZOWT HIEF I E O
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N OTF VAT =213, RIFEEPRE L ZHRAFMET VT U FOPFAAITHES B D
T, HENRTEFEET V) 7 a3 a=7 A I L TREREEL RIT L,
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IV. X Abstract

Assessment of Further Reduction of GHG Emissions in Asian Countries and Benefit to
Japan by Assisting their Reduction Efforts
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[Abstract]

Key Words: Climate change mitigation, Asia, Integrated assessment model,

Future scenario, Economic impact

This study quantifies the greenhouse gas (GHG) emission pathways reflecting
Nationally Determined Contributions (national greenhouse gas emission
reduction targets) for 2030 and the long—term strategies toward 2050 for
Asian countries such as Thailand, Indonesia and Vietnam. We assessed the GHG
emissions and the air pollutant emission reduction as a co—benefit of climate
change mitigation measures to achieve the 2° C target, and the GHG emission
reduction potential by technology to achieve the 1.5° C target. Our analysis
uses a technology selection model, AIM/Enduse. In addition, the economic
impacts of GHG mitigation actions were also assessed using the national
computable general equilibrium (CGE) model, AIM/CGE. These models were
officially used to assess the long—term strategies in Indonesia, Thailand and
Vietnam. This study also quantified the economic benefits to Japan if Japan
were to provide the support for the reduction efforts in those countries.
Using a global CGE model, which we have developed, we estimated the global
GHG emission pathways and quantified indicators related to GHG emissions and
energy systems in the world and Asia to achieve the global mitigation
targets. In addition, using multiple definitions of effort—sharing reflecting
various ideas on equity and the global GHG emission pathways, the necessary
emission pathways for Asian countries were presented. Furthermore, we
proposed a way for the future global scenario for IPCC ARG.
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