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[Japan]# M L =, AIM/Enduse [Japan]ld. EMEHORER (WK E+IRILTF—EFH+CO.MK)EH/N
2L IRLF—BNTOEAEOEEZHTTIERIFRETLTHDI. AETILTIX. BREHKE. —
BEREFEEODHBREBICEELFTEATII0MEBICHEIL, B DI RILTF—ERELE . BETTREISR
WEX—DRTUOvVNEFEEEERTDHENTARETHD BT BRET VOB BEZRAITS . EBAH/NSTA—
AFY—ERFE. FBRMEHEHECGHIER-M#H). TRLT M. COMETHY. ELHE AT —2IEX.BED
RAZAHHEE. M REBIRILTF—HEE., " RIFXILF—HHKEETHD. EHWMICONTIE, 3FMT
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NEETHD,

Primary Energy Supply

‘ Qil H Coal HNaturaI GasH Nuclear H Hydro ‘
Parameters ‘ Solar H Wind HGeothermalH Biomass H Ocean ‘ Results
o] =—= e |

Energy Conversion Technologies

Energy prices Electricity dispatch module Energy conversion modules

Carbon
== e
Demand load curve
Technical/economic| Sectoral energy
i i supply/demand
characteristics Final Energy Consumption pply/

Eyenens | o] o1 [con oo [ran]Farerned oo
Capital/O&M costs,

Lifetime, etc.
) == Share of
- i technologies
Energy/Climate End-use Technologies g
Policies Industry Transport Residential/Commercial
Additional total
system costs

v Iron & Steel (Passen iger, Freight) v Space heating / cooling
. v Paper & Pulp
Energy service ic
demand
lachinery, etc.

[ Non-energy ¥ Industrial processes, Agriculture, Waste, etc. J

K4 BAFEMERETIL(AIM/Enduse [Japan]) D&

BAREFETILE. IHZI1ELELEEZRUEROEA—RYEETILTHY. ELAEOHKREFX. ETILT
HESN-EREFTOCDP. EARL . BESNI/ROBERRERIZESVTHESA . MEOEZHMD
BRANBEDHERICEODVTEBMICE D ZT5. Rt . TG IHBEE (BFE)ZELSIVV20E. A
RAEICEODVWTREBHEEUEETTH. ETLATR.EHUR)ERH(FNRUL)ITOVWVTEAL.EHT
FHEMOMAEHLENRFSTEY. EHFAANTR —OEM (BER)ICKDIIRLT—DORBITEISHLA,
HEBALFHICOVDTIHEASAIRE BMCE O TIRILTF—DRREORMAKRKENELS, £EERM
(EE . £B . EHO— M ICBVWTEAIRDIHDEMBRENIAREETLE. TORELTRFEOEERSE
TV THEN. REFTCEHO—HEED)ICETI2EMBEICOVTEREEENELTIETTEEREIC
HELBVW . BB. CNFTC. DA BYEETIILLEMERETILLERILTEY. BEMiERETILHILE
HEND IR D ERERLIVARMBEFETIVICEZS—ABTEE>TOW =N, AAEREBIZENT
BT E@IRETILEDBEAEZNEMICMAEDTESLLSIIITETILHRREEREL -,

IOVATL—LEEY—LIE. EXEBELEAMRLGEORFNE. A\OBECETHBLULEOHSEE.
EMEEELCEOMEHNEIIODVT. BEORAHERF (RIATIL—L)DEEHLIENDTESDY—ILT
HY BEBHEICEVTIL. GDPORBREBELV IR —HEEICHMA. AMEXR(REFHRUAIER
(BARRANY ) FEDAMYIEEIZOVWTLEE TS, ERARAMNIIZOVWTEHK. 7JA—DEARBREDEES L
BRI 5, AN EITAIBATHD . S TEICEVWTIIAOIR—FORFEBESZ . EEMEZNTHE
TREDCELDEBEZHRIIBREHMELHEMTELOBREGDIL . EXEE(EBANLEEH)ZETETT 5,
S EMEECERRERLOE IR —HEEDE A EHNELETETH. AY—ILIX2015F5 KD
BAEZEEBERZDLEIC2011EFEEFLL, 2030F L2050F AR ELT S, F-. HKRRFT~DF
A REHZERLT. NIA—FOERITHVEIFMICEERRENH HEShEK512LT,
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NDHREZHRICLEREMMADIRIILY—HEEHTFE

HARERMEELEBHICEWTIX,. TTHREEEZ2010FELT2050FEFTOME N DIRIILF—H—ERE
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HARZ 5t 4 & L 7220504 F T 0 & HIHE H HIRARR K & 2381 U 72 /5 5. 80% M o0 LB 1%, 75 22
TOTANLF—PREFEIMZ T, — R —fiFIcEk féﬁiﬂ%lzw%%(mﬁ%ﬁ
Te) OHREZRAENHIR L, AR - AHNO T A~DRBHEHR 2D 5 Z L NITFETH D Z L0
oM E ol

FEEEIICE B L7247 TiX, 20504 80%HI I8 D =R 2 24 B2 & 72 5 KBS 38 7B K& OVEL ) 36 # oD 8
AL LBz, KEBHBEBIZONWTCUIEEMBE AL, BAREIZ OV CIIMHES & FEME A %D
D2 LI R VENRFEORENEZ MR L OOHEHAIAZER TE D Z ENRB I,
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MENRAT A KRR IS, Fk TV A bR, A FmE 7 v

1. iFreic

20113 DOHRAARER EEEH IR HEEFTFLEZ T, PREREFSHESST LT — -
BREISHS BV CREZ R A A PEH H 1}&51&%@%%;@73%&¢_L&56nf%f:0 NS DO
2B W T, 20204 <°20304F O AT B AR ED GRS L TH D | 20504-80%HI 5 & v 5 & B iF
BROBLAND, EO XD PR 2D RENZONTIE S LMNICR> TN D & iX
SN o Tz,

ZOXYIRIDO Y L 2015 11-12 7128 Y TR & 7o KU S B F R 400 55 2 1 B A [E 2 56
I AT T ENIZINDC (Intended Nationally Determined Contributions) Z4#EH T 52 L 720 BHA
TIX2014910H LV BREA O RREEHHRS L RIFEELOEEMERR DGR T [FEEME
B RS F%E&fﬁfﬁzi“ SRS ﬂﬁﬁz?“’i“d FESE MRBERBRHY —F 0 V7N —Fh REBEERH
2 M ER BR 55 50 22 20204 LA O HUER IR IR L X SR N E B2 A RS G 2% E L T, 2020 L O
Al vﬁmﬁ‘%‘;mﬁaﬁ%Lw bivie, ZOREE. 2015F7H17HIZO N [E 020304 O I 2 20 5K 7 A HEH A
AR L L C20134 H26%HI s gk E S, ERXICAAROHREIE L L TENAT RSN,
Fo. 20163 H15H 1%, HUERIRBZ ALk SRHEME A 23 BME S du, 2050 DR BN AT A P & %
BITE LV 80%HIT T2 HEEZ BV 3A A 72 HIBR IR Hﬁﬂ:ﬂ%%ﬁ?‘ﬁﬁTﬁkénTb\

Zo X0z, RBEARRICET 7 BB T SRR TR 2 1 %b:%%nébx — 5T, AKX
KNFEEFOWEHEOBE N R oL E, RMEBREERO D OHPEHAIBREOH Y &, Z0D
EHFRIZOVWTOHEMICARLE LT HOEES 2 RWRRICH D,

Fo. 2001FFEDORHAARREBERUE~ 7 07 L— LB LFROMHESRFEOH Y L HIZONT
INETCORBLEFRERZMMANAON TS, KIS, 2011FEEDOENARRY A7 2R L
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INHIMA T, RMNICOBEMERFAZABITT 220 HEDOE S X —D5 T,
BEOBHIEAO KA T 5 O TR BORWES & & blo, ¥, TR, NGOR Effix 72
AT =7 RVE—=RHRL TEREZED TN ZERNRDOEND, ZDED, TAERDAT —
URNE = RENENOLE NS VTV A& E 2 T D O 5 2 IEHRFE S T Y iy
—LVOUEHEREE>TNHLZHTH D,

2. MEBEEEW

AWFIETIE, HEFME T AEEZ H O CThRE % xR B AR O 72 © o P H HI R &
NEDORBLOTZ O DMK L OPEREHAONCTLHZEE2HBNET S,

BRI, Ny 72Xy AT 4 V7 BT NV ROHEMERET VAR RE LT, BHARZXE122050
EORY B LS U o EIE R O BB &2 08T L, RBLO 7 Otk v
TV AR - R ZFAM T D & &b, FRITHEEIH IOV TLERGEE 7 VI K 235
W&E1TH, £, FHERBEOSIICHTZ>TiE, VP —EABEORKS T VANLELRD LD
A, P—EAFEROENTFELZ THTL2HFAETVEBEL, AOSEEE, WEITHOE L
WFPROY —EAFEICE R 2B LMT 5, ZnbITMA T, B LERGHEEET VIO
FRREREE 2T, M ICRMPEHHIBRREZ S TELY— AR EY -2 v a vy 7 TORITE
WU A IERFTBIT S,

3. ARG IE

FRAEEE X, RFETIE. (1) ~7eRFEETALERAVZAARDZ R LFE —Y — R
DOFFRAERE, (2) Ny 7 F v A MET AL OENERE T L Z A 7220504 F T o &Pk H I
BB O5Hr.  (3) ZHIRERFHETT L2 HWZbNEOBE DM EZ 55 L L &8 KiEl
W T VAOHaH, EO (4) EMPEHEIBRE OGS o>y —v (KIRFFE) ORLE U —
7 ay TICBTLAENERFEFER LIz, LTIC, ENENOMSRE FEEZRT,

(1) =7 e REEFALERAVEEROZXLE - — R R OEHEED T RH#EE
1) ~/eHEETVOBE

P— b REE I 7 o RFEEFEE (GDPRRFDOa Ly R—%2 ) ICBIEFETLELZD, —F
ATREOET ) U IR TGN~ 7 ajt&ET LV EME LT,

R()-1CE% Lz~ 7 uitREFSALOMELZRT, T, FHUWAND GXY) AL L
T, FEHEGDP, 77 AA, FEEAR Ny 7 MEEEREHK, FitHEHEZHZTT2560T
by, HFCHT-> TBRT HEBEDOT — X MHIT1970~20145F (N=45) & L7-,

AETNTIR, AEBEKELTaT - ¥V I RABMERES S, @F., EERRORT A —=5213
FosPMEBLTETHL LV IREDL L, B RIETHES RS, L L, EFLO
Bl (& FEAPEM: . Total Factor Productivity (TFP) ) [ZFFfZ®E T2 L NMonTEY .,
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[ 7 A | RRE EE AR
i AN - (F24F)
[ \. J
: Pl i
JFE (FFER4A%) TN

4 (1)-1 ~ 7 uEEE T NOME

P B T FE DG G TR RICKREREREL 52D, £ 2T, AEMARAREERETT
JL (State Space Model) (ZHL5E L CREFEAEEM (Total Factor Productivity, TFP) DR Z®E) 2 7
VAL =7 TRBLEUTOXRD)-1EOX(D)22HWAHZ & & Li-, 22T, UIHFEK. Y,
IXGDP, K IBEEEARA by 7| LAXFHMA D, AT RERAEEME (TFP) | IXEARMIETH
Do Fo. vy WAIZENEFN LY B oD IERSMICHEIREETH D,

10gZ—i=logAt+910g1L<—§+vt, v, ~ N(0,V) A(1)-1

log A1 =logA; + wy, we ~ N(0, W) 2 (1)-2

2) MREMBESNET NVOBME

- ATFEEIEMFE, EHREME, MEFTENOHBRINDIN, FICZ X LF—FHEIZK
S RBTOIEMBTRELAZICET ) 72 FE i Lilc, FFMOTFELNT (BNHEEE) L4
7 (M) [T L, NHBRICOWVWT~ 7 e RFHEELZSHER L T M ET VEME LT,
FEMAFTOTHE., ML ALY POETVITHREEEAERE., =F L & - KDOET L
FFFHBIHEZRALHE LT A =2 ORHEHZZBE LIREEMET LV CITo, 7
— 2 HIMI31970~20144 (N=45) & L7,

INHDETMIZEWNWT, SAFICHO>WTIE, BRNO~ 7 o fREHFEICL 2 THIAKNETSH D
<, JFAIET UV o 7oL LTWiRng, HlAEREIZ O W TR otSRE ST Y 4T
& % SSP (Shared Socioeconomic Pathways) (77—~ (2) Ti#ik) #ZRL7=ET b & 5T
ZFEMLC, £7 TR, ERNOEEGDP, FEAOEEGDPEER, HAMOEEENHE L —
FEBBAZEEE U, FROMMAEFEREDOMRSMEZRD D,

3) BAREDNET VOBHE
201 14ELURE . R ARBER KOG SN TOREBH —JH T HREMFEL L E > 0TI, 2EK
WCHIETENESR L CENTFEDORI PR OND X5 oTey, EHTFREITESRRER TR
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FEG4A, BAOMKE, BEKICIZ T, BRI -2 Az, BRI —1320114E3H LIRTIC0%
PIEICIZ & DRI THY . TOREICE > TABNOEELS R EZTMT 52N T S,

(2) Ry 7 %% A FEFAVROEWNRBIRE T V&2 AVTZ20504 £ TORE IS HIBRE O
1) Ry 7% A NETNLVOBME

Ry 7 ¥ ¥ A MET L (AIM/Backcast Model, AIM/BCM) (%, FFRk DS E MR LY —
EAREOHRB AT & L, MR 2EORE /M a2 e L LT HEEER O 7 DI BN % 5K
RHIE, BUEEZ WD, FOLIICHEL T RENZEEMERICESHTIRRTLET LT
BB, FEUHESE (20054) B L OHESE (20504) OCOPEH EIZEE SN TWD, h—E AFEIL,
20054E 7 H20144FE £ TIFEMEZ AWV, UBIZT T Y HIcThE 25, T /VEBREHEEICLY
EXAL L. Gurobiz AW CREMEEZ RO D,

X (1)-212. AIM/BCMOME Z R34, E7 /L Tlk, K& FEEMM. FEMM., EBEM, Eig
M, RESIFERIAF—HMERET L E LI, BEZS L TENENICY T8 ¥ — %2
JTW5b, BlxiX, EEBMILEE, EA 2 b, ZOMEEBMICHML TWD, £, FEH
MCIEERE. WFE. 5. BE. B, HEE, TV, TOMEFEOHNCH —ECAFEEHEL T
W5,
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2) BEINBIRETVOME

Hiffii® R =7 /L (AIM/Enduse [Japan]) (&, T 3/ X —HIfICBbL 282 MK LT T
NThD, HR7e —IZR(D)-3IZRTEY T, AEMICHEE L2 —EAFTE, =3 LX — it
RCOAli#E . =/ F—TFRBIOHASHIF . et REMT DA« F KHF O F T, =xLF—FEITHK
LB (BEEM & EREHOM) Zh/MET 2 K0, VHED LICHEFERMTHON D,

ET M, REL ZRXIAF—FHEBM 7 vy 7 BEBM 7 r v 7 FECOMMMITHEIND,
TRNX—FEHM T 0 v 7 FECOMM T v v 7 Tk, FMEMICERE L7z IR o — v A5
7T L9, FHMICBWTHEHMMERAfToN D, BEHSMN 7 v 7 i, BEEON—2
IR, BT RER. KIGIEFEE ORI A O H I EE & W3 5720 el H I o0 5 ) 756
DESMICEBEREINLTWD, ok, BT, M, KB%. B, mmﬁﬂdﬂé il AR
BEIL, EMOREAHEDO LR (F£80%., LNG70%., fil160%) O#PAN T, EHFEEICIEL
WARICREREIH B OB BEDIRE S ND, 7L, EEBM T 7 v 7 OMKILAIM/Enduse® €7
NAEE IS ST 572D, Hik T 22 MIBEREE T LV EERTNIEHS 2BETHY . ER
I D FLIRE ] D AL fRr 1B TEME R0 Hjjjﬁ@wmfbiﬁﬁé TIREOFRFEITIEBRE I T2,

BREHRET AT = 2L F—EIFCO,, T x/LX—EJFHCO,, CHs,, N,O, HFCs, PFCs, SF¢% %t
RLLlc, TRV —EFHCOIIFERE, FHE. X5, Eli, = R /LX —EHMA2 6 O Pk &%
BT 5. A HTHIRIIE2010~20504F & Uiz, BRI I T 2 8 HOFEAM Ak L U CiX R FE
EERAL, E¥E, RA, ECOMMILIE, EfdIsHE, EMEEXORET T b, AR EE - &
Ry, FEBEWMILI04E L 3RE LT,

AW TIT M X 2B ETELLZHBIRET VAR L TWD, E7 /L OEEILAIM/Enduse
[Japan] &Rl —TH LN, TNEFNOT B v 72O T, —HEBKEEZOMLGLE Y TIZH/EV, 10
il (dbigidE . HAb. BESR. s, dekE. BAvE. TEL WE. Ju. dRER) oMKy 25T T,
ET AT, 10K GH O XL X —FEIHRLIBER (EEEHLEREHOM, X1)3%5
M) Zi/AMET 2 X ICEIFRIRMNMTrbh b, 22T, ridilkiz R L, TCIHEMBERH. ol
OB CEMHE) | WIESEIOFERIFE A&, ol 1L ¥ —fkOflits, Edi=x/L
X — kORI E &, taxiZCOPE A, QuiTiRELSN R T AFmOERPEH & (COME) Th
5

TC = Zr[Zl(Cl,r X Il,r) + Zk(ck,r X Ek,r) +tax X X, Qm,r] - min H(1)-3

I 7z o THARIR & LIz BARRREN O —E 2 £()-UTRT, FFEM ORI O
Tk, 23, ax M, HME ol T XA —F%  KFEHEHENCESEIRE L, B, KT
TV TIEHIE R D FAMTRFEZ X T A= Z KT 52 LR TH D7D, il ITEAHOE —
MR T2 - ARG, EERBIC OV TIEIHIR S L ICEA DT A —F BRE Lz, ¥BEH
LTk, BEDESLaA M, B RMGED BREMHE LR VS T2 T XA =5 %2
BT AR E LT, el KR E -8kl - & A > Mz oW TR FEFEERTH (Carbon Capture and
Storage, CCS) OEAZEEL TWDH, FMDOREKCOMHE & EIRIZ. 2050412200 Mt-CO,/4- 23
ERRERD L OEELR,
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(3) ZHIBBHRHBEET AV EZAVWEOREOENTHMEZXS L LRI KIEERS TV F0%
#r
BHEMIZ BT DR RF LR RIZIL, KREL () TFEHAW, (b) RKFHPORRT AL EDCO,
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[Abstract]
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Japan has a target of 80% GHG reduction in 2050 as compared to 1990 level. After
2011, Japan’s energy policy was forced to change from conventional way of thinking
which relied on nuclear power as one of the key energy sources for both stable energy
supply and GHG reductions. Low Carbon Society scenario also faces revision after the
Fukushima accident and change in domestic/international situation. Such new Low
Carbon Society scenarios and roadmaps for achieving drastic reduction of Greenhouse
Gas Emissions in Japan need to include new viewpoints such as behavior change for
energy saving, acceleration of renewable energy diffusion, economic growth through low
carbon actions, dematerialization of lifestyle, and utilization of material stocks.

This study aimed to establish methodology for designing visions/scenarios and
implementation strategies for achieving low carbon society in Japan by the year 2050
through the use of integrated assessment models. For the new socio-economic scenarios,
the study placed emphasis not only on industrial structure but also on lifestyle, energy
consumption behavior, and energy-intensive material production and stock. Through the
study, we proposed concrete strategy for achieving Japan Low Carbon Society by 2050
and determine mid-term (esp. 2030) GHG reduction target in line with long-term target of
80% reduction. As a part of this we proposed new growth patterns and innovation
strategies in order to achieve Low Carbon Society in Japan.

For this purpose, we have developed several types of integrated assessment models,
such as AIM/Enduse Model, AIM/Backcast model and AIM/CGE model. In addition to
these models some sector-specific models for lifestyles, material stocks and electricity
generation have also been developed.
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The project shows that Japan’s reduction targets in mid- and long-term are feasible,
and it is important to accelerate three actions for achieving the target: improvement of
energy efficiency in demand side, reduction of emissions factors in the power sector, and
fuel shift to electricity in demand side sectors.

The project has also developed shared socioeconomic pathways (SSPs) designed
primarily to be used by the climate-modeling and impact, adaptation, and vulnerability
communities. We used AIM/CGE[Global] to quantify the SSP3 marker scenario, which
illustrates a particular storyline in the IAMs that were adopted to quantify SSPs. The
design of SSP3 has taken into account tough challenges for both mitigation and
adaptation.
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