>=kE= =L, A N =r B, =

B KSFREBEIRIESESTU AT
INSTITUTE of ENERGY, ENVIRONMENT and ECONOMY
TSINGHUA UNIVERSITY




2015&53%—»1&*” . ((E%Tbi))

1 BTSSR 0D | S C2 | AL 5 C2
2. 1R T SRR S S EINDCHRE S B )
3. EREERHBIAHERH GRS SRR |

e r——— — — T ————————
- & Nations Unies
74 ) . - :
ﬁ‘c: ‘ﬂ. Conference sur les Changements Climatiques 2015
\'é—:h “‘_r_g COP21/CMPL]
Paris, France




WHEE (B A MECo2)

40000 -

30000 -

20000 -

10000 -

-10000 -

-20000 -

LAK F 66 SLH 2 CIR T HI BHRAY
S ERAEIRAR 00, HE R BN

===AIM/CGE 2.1 —=|MAGE 3.0.1
MESSAGEix-GLOBIOM 1.0 POLES CD-LINKS
====REMIND-MAGgPIE 1.7-3.0

Source: Luderer etal. (2018) Nature Climate Change

AIM/CGE (Center for Social and
Environmental Systems Research,
Japan)

MESSAGE-GLOBIOM 1.0 (I1ASA,
Laxenburg)

IMAGE(Netherlands Environmental
Assessment Agency)

POLES(Joint Research Centre, EU)
REMIND(Potsdam Institute for

Climate Impact Research, Germany)

o
R B ERKFRBEREESFTVSA
g ENERG

INSTITUTE of ENERGY, ENVIRONMENT and ECONOMY




LA TF66%8E 2 SEI1 . 5°C BRI FHEHI B EREY

40000 ~
30000 -
20000 -

10000 -

S

0 I I I I T I
2015 2020 2025 2030 2035 2040 2045 2

-10000 -

WHEE (A MCOo2)

-20000 -

-30000 -
—AIM/CGE 2.1 —|MAGE 3.0.1 MESSAGEix-GLOBIOM 1.0

POLES CD-LINKS —REMIND-MAgPIE 1.7-3.0

Sources : Luderer et al. (2018). Nature Climate Change and
McCollum et al. (2018) Nature Energy

2 RAEIRAREAICO, HEMBNIE:

AIM/CGE (Center for Social and
Environmental Systems Research,
Japan)

MESSAGE-GLOBIOM 1.0 (I1ASA,
Laxenburg)

IMAGE(Netherlands Environmental
Assessment Agency)

POLES(Joint Research Centre, EU)
REMIND(Potsdam Institute for

Climate Impact Research, Germany)

Ty
Q) 7 REFRIRABEEFU R
I TUTI EI G

of ENERGY, ENVIRONMENT and ECONOMY




- PR AHRRE ] H bk, BEEReIR 5 LbT R, K 2 18 sy
2, R AR I RE VRS T AN B DAk A2

. ERETEVH B BRI E B F AT RGBSR, w058
REVR AR ] 2 18] LUK 55 HoAth 22 57 5 1) 22 1) () L S A ) 432 AN B 5 < 2%

. MNAEBREAL S 7T b [ BRI AT, e B R E et 5 HAth 2
TR Z TRIHTERBI R R
- VA ARBR BE VR % TR BUR -0 JEE 1) 5 RO 22 5% IR 52

al
|

RONMEDS
. A ~ P - >
7 W BEXRFRIRFEEGTUIRFER
£} INSTITUTE of ENERGY, ENVIRONMENT and ECONOMY




+ B R — [E 2B R YR & 5 B C-GEM

= AT U CORR Y

= AR SMITIE R &

w B EEBCRA R P b A A BER 5K %)

m 20127 aE 2, CFEEFR AR, £ASIEE. felRR. B
FZNWMEF R, KERZ R BERZERTS

SR . ~ -~
W BEXRFRIRFEEGTUIRFER
g] INSTITUTE of ENERGY, ENVIRONMENT and ECONOMY

g
/  TSINGHUA UNIVERSI Y




E|=I$I20c‘>0$ RPFIER ﬁ?l‘ﬁ’l‘%*“’ﬁ <

P E-2HEEEERC-GEM
(AT — B REIR A F A
= o~
MEGH, HERIE, HEE

el | .
ATHAERERAM | | SATERENE | | PEERARHE
¥ 512 1T B REPO HE AR SR CBEM
o T E— I ETREIR G T m A
AR CGEM - AT EA R TR S BT
SRR SMITAES H HIREPO

- CRE AT IE e FE AN HE OB B
- I [E &S e CBEM

RONMEDS
N J=E 2L, Lk 3 =1 D =3
¥ A ERKFRERTER VSR
-E-) INSTITUTE of ENERG NVIRONMENT and ECONOMY
INGHUA Ul




PO~ S B ER AR =

. '="| ABRE=
m DL [ 7E B RS AR A K2 bR B R 71 KSR -
w BRI 20304F /2 47 ik 14
u B0 GDPHEHEAT 5 20054F AH EE K F460-65%
u 2060 FE P RE =
m L IR 4518202049 H 22 HEBCA B R & B ki NTg 5l -
w iR HE AR 20304F 27 Ri ik U
m %% J77E 20604 2 A SEELAR Al
= 20504E B FITE =
w2070 FTH =




=
=

PO T RYREIRCO, HEmE

120 - 108
105 _° 106 .,
97 L — C o~ 96
100 { ~_~ = 91 C i~
—_ 102 . 920
~ 100 . 84
(o] 82 79 ~ 79
o ~
g 80 - * -~ 73
& | 65 —, 68
= 75 .62 -~
@ 60 - 52
ﬁ 43 40
~ 40 - 48
3 26 26
0 0 0
0 T T T T T T | | | | - 1
2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070
2060 P FIfE = — YAIBRER

zosoﬁq]*u%% 2070&*&%% : §oa jq? E@}Iiﬁé% St 3R ER

R
-? INSTITUTE of ENER: ENVIRONMENT and ECONOMY




= rEEEEE S QoMEETAEMITE)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

2014 2018 2020 2025 2030 2035 2040 2045 2050 2055 2060
nE - wFZ-Ek wnF==A 7 1E & 2 B JE TR U8 43 55 Y 5% B

NSTITUTE of ENERGY, ENVIRONMENT and ECONOMY
FSINGHUA UNIVERSITY



11

NG F FRTE’JGDPiﬁﬁﬁ

7.0% -
6.0% 5.8%
5.0%
4.0% A

3.0%

2.0% - 2.5 2.5%

1.0% -

0.0% T T T T T T T T T 1

ONAME,
>
- B s, Ak O . -~ =
A\ AT K FRERNRITEESFFWHRAT
§ INSTITUTE of ENERGY, ENVIRONMENT and ECONOMY
TSINGHUA UNIVERSITY

¥ thik S LB WEERST RI20608% H F11H 5 AIGDPIG < 2




12

%)

w 2] o))
v o o
I | |

U1
o
L

B
(%)
L

B
o
L

ZMitRIR (REIRFE

w
9
|

w
o

2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070
~0-2070F % P HITE = 2050 P AIE=  -m-2060%% F Mg =

KEFREBRIHREE ST
2, FE of ENERGY, ENVIRONMENT and ECONOMY
TSINGHUA UNIVERSITY




50%

40%

30%

20%

13

BAOGKimARELLE

79% 80%

79%

66%
57%

48% -J}}r)_ P

g

41% ,»f

36% —— - .--__-.;..’,-.-.

32%

299% 30%

2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070
=5 = =
2070 TR ~— 200 THHAR =—2060%HRHER 150K 36 B SR 42 R 9

Q—"__:// llllllllllllllll TY
7580



14

17000 -

15000 -

(Y

w

3

o
|

%8 (TWh)
2
o

9000 -

7000 l l l l I I I I I I I
2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070

——2070% P FITE =R 2050B P AIfER  —e-2060%k DGR

DNAME
R B ERKFRBEREESFTVSA
€] INSTITUTE of ENERGY, ENVIRONMENT and ECONOMY
/  TSINGHUA UNIVERSITY




15

2060F P RITES: —INEER BN (?’i%}%ﬁ,ﬂa‘)

70 -
100% g 9 )
4% 6% 0
1', 1i T 9% 129 129 439
60 o 18% g,
0
= 50 | 80% A
5 A
% 40 ' A
& 60% 1
s 30 . A
% 20
- e o 40%
0 20%
2015 2020 2025 2030 2035 2040 2045 2050 2055 2060
m EHE ~ & (CCS) Lh:: i o
1%E m/KE 0] A PBHSE o
o 4mE (CCS)  wHfb 2014 2018 2020 2025 2030 2035 2040 2045 2050 2055 2060

m 3 m i ARR m {4 %E
S 2%

rrrrr

i 3% AT

INSTITUTE of ENERGY, ENVIRONMENT ana ECONOMY
TSINGHUA UNIVERSITY




16

2060 FE=: BNEW

18000 -

16000 -

14000 -

12000 -

RHBEE (TWH)
2 8
[l

:

oo
4000 -~
2000 -
Qg
R . |
0 - T T T T T T >3 T e | 1

2014 2018 2020 2025 2030 2035 2040 2045 2050 2055 2060
m/EE NEHCS o SH wKE B s KB KFHE sHMt o EREMWHR BECCS

~ AL Bl N
BEKXKFREBRIEZFTWHIRAT
INSTITUTE of ENERGY, ENVIRONMENT and ECONOMY
/  TSINGHUA UNIVERSITY




17

2060f %P FE=: EHAEN

o
|

N w £ Vi
o o
| |

BRI (ZTR)
o

[
o
|

2020 2025 2030 2035 2040 2045 2050 2055 2060
ZHE mKE m KB KFHE « BHEMR  E£WHRCCS

.
'4}‘ G
A 3
] o
s $

rrrrrr

o

BEKXKFREBRIEZFTWHIRAT
INSTITUTE of ENERGY, ENVIRONMENT and ECONOMY

TSINGHUA UNIVERSITY



18

2060f P FIE=: KMEE

1800 A
1600 -

g 8 8

800
600 -
400

wiEE (F/AMCco2)

200 -

2035 2040 2045 2050 2055 2060

mEEBECCS m$HEkCCS mBECCS m DACCS

ONAE,
W) 5k AR RS 2T SR AT
§ INSTITUTE of ENERGY, ENVIRONMENT and ECONOMY

TSINGHUA UNIVERSITY
rrrrrr



19

)?Hﬁﬂliﬁﬂzﬁﬁm 120601‘1:}%=I=5Fuf5$

Bfr: {2mECO, 2050 2055 2060

HHEIR 26.4 12.1 0
Tl 17.9 12.6 7.7
g 2.3 9.2 9.7
R iE 4.3 3.8 1.8
=S 5.0 3.5 1.4
DACCS 2.6

HAh, 1.5 1.4 1.4




20

20605+ FiBFRBHER A /RN
/M, 2011

350 - 327

300 -
250 -
200 -

150 -

149
115
100 -
63
0 - 2 =mu 2 EHN III | III ‘ | |

2020 2025 2030 2035 2040 2045 2050 2055 2060

e .
~ ok o
W BEXRFRIRFEEGTUIRFER
€] INSTITUTE of ENERGY, ENVIRONMENT and ECONOMY
/  TSINGHUA UNIVERSITY




21

SLINER P A B R X B AR S BUR

e A B

w Db s BL A5 ] AR Be U FE I 2 e Ad e is AT I HOR
wAERERI AR AR . REVR BB R RS
m Zm R AAEOR (Db, 388, #50)
w2 RHT—AUZ R
R AN 2 N1
m ZHEEFOAR
w AT, BN, R R A E
= Bk 5EAJt /Carbon pricing
= ik
= BRA




: .
S e |
Anénénénénénénénéndné -oknEnEnEndndndnininindndnininindnininindndnininindndninindnindndndnéndndndnéndndndndndndndndndndndndndndndndndndndndndndndndndndndndnéndndndndndndodndndndndndndndndndndndndndododododondndnéndodndndodnénéndnéndnéndndnénénéndndnanénéndndnéndndndndndnéndnéndnéndndndninininEnEnénénénénéneninbnininénéninEnininininininininininininininininininininininininininininininininininininininininini

1 U

zhang xl@tsinghua.edu.cn

~ AL Bl
BEKXKFREBRIEZFTWHIRAT
INSTITUTE of ENERGY, ENVIRONMENT and ECONOMY
/  TSINGHUA UNIVERSITY




