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 Global Warming of 1.5° C

an IPCC special report on the impacts of global
warming of 1.5 ° C above pre-industrial levels
and related global greenhouse gas emission
pathways, in the context of strengthening the
global response to the threat of climate change,
sustainable development, and efforts to eradicate
poverty

SURZEDER. FErlemAREBRDOIR
FEADZNADEFHGERIGETRIET HEND
ERTOEESEMAINDLS COMMEBKEIEILD
HEBLHADEEDRS RAEHZIRICETS
IPCCHFRIFREE



HhEKEIEL I, BIEDORL U RAE(TIX, 2030~20524

DREIZ1.5CICET HaREEN &L (FE(E.

ENELY),

1850~ 1900 FE N DHFEHTUENDZE L (°C)

S 3R E <UR ELRIED
ATa1E
WMEFTOAAERIZED
mAEIEDETRETED
= UV

HEROCO28EH = (F2055F (CIERE O, CO2LL5T D
A RIZKBHIEBRD RST8] 1£2030F LR A,
HAEDCO2EHEH=EDHIFREREIRWNEE .

mAEEZ 15 CLUTICHNZ S AT HE

A1 B,

CO2UUN DA RIZK ARG EHI AN T A SAELE,

EPEIEF1.5°CLLTIZHIZ S A] B

HEAELSZE D,

tHE: IPCC L5 CHAMEE BERREERITEN KSPM.1 5
https://www.ipcc.ch/sr15/chapter/summary-for-policy-makers/



1.5°CHFRIER &=

BN EERRIR

FHIZXKY2050FF TIC
IRILF—FELETHD
M EFLRNILIZENS,
HIZREREET., /MR
BIRIILTE—RTLIC
KABIRILF—HEDR
REBEELHEESNDS, FT
IRIEMDHAHHCDRELT
ZEIND, CCSfHTDIER
% F& T ASBECCSIE {FE 4o
niLy,

BTV FIA, TRV
F—iE, AMBR. &
BHIIGR., BB &
U, BEREE N
A= ARRFEMAD
DINGEREBESIND,
CORIZEOLNBHA, ElF
EHIZ&K>TES, BECCS
DA EHZARMEITITHK
MNHY., ZOHTEHI R
FLITEYIZEBINS,

NETD/INI—21Z8-
TWAEFIEDIF)HA,
BEHAELR X EIZTRIL
F—ELEEDHEEER
HLTERMSN, FEH
BIEHEVITHNLLY,

, > OE%(-THFIAZLTIL
SPM3b: 4 DD FRETHEL R D5 }/Ewd'vxccs -
HADIERCO2HEH EDHEHZFERD 74T — i E
10{&tCO2/4 10{&tCO2/4 10{&tCO2/45 10{&tCO2/4F
EIRILF— H)—URE thfE IRILF—a%EL
E=E ccsiil Frfe nl et R AR T
PL: IS . EDRR EMT | P2: FREICIBIGCERE | P HEEIYBHRERX | P4 BREIRILTF—ERN

DFIF  BEREED
O—/N)LEIZ&KY BER
RAZABHENDS R E

PRFL LT RMGEME
ONDEENREH AR

ENEVEFHI, HE

sHIE I ECHEMIZFE
[Z&K>TITHH, BECCSD

FE el Z L BCDRIZELKTF
LTL3,

HEL: IPCC 1.5°CHRIEREE BUERREERITEHN KSPM.3b

https://www.ipcc.ch/sr15/chapter/summary-for-policy-makers/




2050 ERTOHHEF)ADE=1E

Rogelj et al. (2015) Tl R F T nZ ERF IS LLEL TL5CATIZHIZ 512
(X, HHEDCOHHEF2050F (CEELOICT HIDENHDHEFER,
ZD LT 2050FFTOHADCO2HIHEZRE L OICT HIEMNARTHAINE.
BiitiiaA L (TR ETILDAIM/Enduse [Japan]Z BN TEE(,
DR = -
o 2°CEH#ZE (2050F £ TIZ80%HIRKICHZ) IZHEITAIRILF—D R T LEENTT
Rigom?
o BT ZAFRIZTHEMOREFN) D& ?
BiA 73 LT, BECCS (/N1 A TR JLF—4CCS) ZFAIM/Enduse [Japan][ZHIA T
:/Ell/—:/ﬂ.‘/égﬂéﬁﬁo
ML, LTOH@mXESHE: Oshiro, K., Kainuma, M., & Masui, T. (2018).
Transformation of Japan’s energy system
to attain net-zero emission by 2050.

Carbon management 9(5),
https://doi.org/10.1080/17583004.2017.1396842



I

JLVN=FT )L : AIM/Enduse [Japan]

o AARZ10ME(ZHEIL F=H HHEIRET JLAIM/Enduse [Japan]Z |,

FEDIRILF—H—EREE(RBEE=PHIEESE. PEEFTELE) TS
éﬂx‘Em%%tﬁh%ﬁmAﬁwwﬂwﬁégolHmkl*w# ERT S,

-

THLH— i |
VY « NATJ)yRBEEE
e T4—EIL s ESHHE
« BiX « B (ER)
=5 « BIF (FE)
IRILF—HES ]
GHGHHE ZFRTOERE
aXk
t
I |
- & A
e TRILX—FE . Bz E
o T)LX—{M1E cH—EREES
* GHGHEH & %k s IRILFX—HES
o =t ‘:ﬁ-}
IRILF—T—EARN—X BT —42~R—X

.

IRILF—H—EX

J

* TREHE
- EYEnE
« TAUNERE

IAR)E—
H—ERFE

s REHIEE
s EMEIEE
s AVNEES

I*)L#-'U‘—E‘x%%*ﬁﬁ_i_

BUR

SR A=E
HHS
PR

etc




BELI=FRIFTIF

e Shared Socio-economic Pathways CREL 55D D

A
FHRBNO>5. ssP2(RBLHR) EHIIRET . oy N
e GDP:2010F A\ 520505 [236%1E N 1|:E®I£§i=gi‘z?’$ BT EHR
e AO:20105F AV 520505 [214%8 ﬁ
(20304 IZDULVTNDCTH RBELEITERD) il SSP2
f?& PRELTHR
* CO2HFHEICET ARMDETE LHT? SSP1 Sspa

* REF: —a— FYIDE | ESEEL KEHES
« 2°CUF X =

—— INDC_2deg: & N TOHflTF| A w88 ; —

- a- INDC_2deg_woBECCS : BECCSFIFAA< & B RO B

s INDC_2deg_NucPO:[RFHITT—XT7 Ik

e 1.5°CF )74 +20304ENDC
—e— INDC_1.5deg: 3 N T D i %) A 7] gE
..@ INDC_1.5deg NucPO:[RFHIx—XT7 Ik
e 1.5°CF1)A +2015F BRY B A BTE
1.5deg: I N TR HEfitTF| FA AT gE
1.5deg_NucPO:[RFHI7x—XT7 Ik



HARESAEDCO2HEH 218

2050 80%H! B [EBECCSTEL CHIZERMAIRETH SN, S EIDEE TIF2050FF OHEH
[FBECCSEL ClXER TEL M OT=,

RFANTII—XT IS BHEETEH. 2050F CAHZERT HEMNARETH ST,

2030 FEDHEHE M FIFEE (2013F LL26%HIE) D/KETHMNIX. TN LG, K%
HERAD L E LGS,

IRILF—EIRCO, BEHE D H#EFE



£ OBk H 2 Rl OD - 50 P 0D HE H 12 i

o 2050F A LD —RTIE, BECCSEZ UM FEIZLY . TRILEF—ELBIFH
SDHEHIFERTEELS,

. BEEITR,EHBFIBVDTRIBLEMERABE, B4 TIE0%EIHT —Z T
LIEFUORHEER, EEBFANLOHEENEET 5120, ZOBIENZE.

o TOBHELTDT —ATIL, BINARS RRMEHKRIBIZIZM, SEIE, SHE
RV FTVAZBFATNEEDTUKIENBE,
EXR R&E E T ARILF—Enift

EBF9 A TR L —igilRCO, BEH E DT ’



FREEFICH T 545

o BECCSELDLIC, KIBAREBVLRANRELGEDEHEBETMREIRILT—~DIKF
MKRETES,
. %%ﬁ?:—f?’? rDGE ., REHBEERRIRILT—ZESEE, eI 500

ERBRDHER 10



RERIRIILF—FELMFIZE T 25

o« RAERFT: 80%HIRIZHULNTEH2050FFETIZEILNED,
« B ESEHEEORHEM BB EANDEREAEL

RA &R

J)
_I H

i J-H-H-H- \IHIH-H-\

||||||||||||||||||||||||||||||||||||||||

EE‘&BFﬁ&EEﬁnBFﬁL&(T%)I*)lx#—@fﬂ]nifﬁ;ﬁﬁgﬁ 11



ENEITOE]

2050 D ik = 4%
(20105 {f#&S/tC0O2)

REF

INDC_2deg
INDC_2deg woBECCS
INDC_2deg_NucPO
INDC_1.5deg
INDC_1.5deg_NucPO
1.5deg

1.5deg_NucPO

O 1000 2000 3000 4000

-

INNELLGZLEIN?

IRIILTF—RTLERDES
(NDC_2degZH#ELL=F L3 5| 5%
TM2050F £ TDHLEE)

INDC_2deg
INDC_2deg_woBECCS
INDC_2deg NucPO
INDC_1.5deg
INDC_1.5deg_NucPO
1.5deg

1.5deg_NucPO

0O 200 400 600 800

i

12



EUICHITHEOHEH Y FUF

Non-CO2 other s Non-CO2 Agriculture
Residential s Tertiary
B Transport s Industry
— Power wunz. Carbon Removal Technologies
NN LULUCF = = = Net emissions

AIM/Enduse [Japan]DFERELLE T HE EUDEOHEHS FUA (X,
- BEHIEFASDHEEAKY BN,
-EEIMAISOHEEA KLY DU,

Source: 7.7 GHG Pathways towards 2050 (GtCO2eq)

European Commission (2018) A Clean Planet for all; A European long-term strategic vision for a prosperous,
modern, competitive and climate neutral economy
https://ec.europa.eu/clima/sites/clima/files/docs/pages/com_2018_733_analysis_in_support_en.pdf
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Electrification
(ELEC)

Hydrogen
(H2)

Power-to-X
(P2X)

Energy
Efficiency
(EE)

Circular

Economy
(CIRC)

Combination
(COMBO)

157C
Technical
(1.5TECH)

1.5°C Sustainable
Lifestyles

(1.5LIFE)

Main Drivers

GHG target
in 2050

Major Common
Assumptions

Power sector

Industry

Buildings

Transport sector

Other Drivers

e

Electrification in
all sectors

Hydrogen in
industry,
transport and
buildings

E-fuels in
industry,
transport and
buildings

Pursuing deep
energy efficiency
in all sectors

-80% GHG (excluding sinks)
[“well below 2°C" ambition]

* Higher energy efficiency post 2030

* Deployment of sustainable, advanced biofuels
* Moderate circular economy measures
-

Digitilisation

Electrification of
processes

Increased
deployment of
heat pumps

Faster
electrification for
all transport
modes

Increased
resource and
material
efficiency

+ Market coordination for infrastructure deployment

Cost-efficient
combination of
options from 2°C
scenarios

-90% GHG (incl.
sinks)

Based on
COMBO with

more BECCS, CCS

Basedon
COMBO and
CIRC with

lifestyle changes

-100% GHG (incl. sinks)
[“1.5°C" ambition]

* BECCS present only post-2050 in 2°C scenarios
* Significantleaming by doing for low carbon technologies
+ Significantimprovements in the efficiency of the transport system.

Power is nearly decarbonised by 2050. Strong penetration of RES facilitated by system optimization
(demand-side response, storage, interconnections, role of prosumers). Nuclear still plays a role in the power sector and CCS deployment faces limitations.

Useof H2 in
targeted
applications

Deployment of
H2 for heating

H2 deployment
for HDVs and
some for LDVs

H2 ingas
distribution grid

Use of e-gasin
targeted
applications

Deployment of
e-gas for heating

E-fuels

deployment for
all modes

E-gasingas
distribution grid

Reducing energy
demand via
Energy Efficiency

Increased
renovation rates
and depth

Increased
modal shift

Higherrecycling
rates, material
substitution,
circularmeasures

Sustainable
buildings

Mobility as a
service

Commission Communication COM (2018) Table 1
https://ec.europa.eu/clima/sites/clima/files/docs/pages/com_2018_733_analysis_in_support_en_0.pdf

Combination of
most Cost-
efficient options
from “well below
2°C” scenarios
with targeted
application
(excluding CIRC)

COMBO but
stronger

Limited
enhancement
natural sink

European Commission (2018) In-depth Analysis in Support of the

CIRC+COMBO
but stronger

CIRC+COMBO
but stronger

* CIRC+COMBO
but stronger

* Alternatives to
airtravel

* Dietary changes
* Enhancement
natural sink
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