China’s Path Toward Carbon Peaking,

Carbon Neutrality and Coal Phase-Down
BRFEHHEOE—D ( H—IKVZa— 3.
B R OERBEREE L (CH (Feh E D =

April 28, 2021



11111117171777717171771717177771717777777777777777777777777177777777777771777777777777777777777777777177777777177777777777777777777771777777777777717777777711777777777777777:
[J , [J
China’s leaders have made stronger and stronger commitments to

carbon peaking, carbon neutrality and coal control
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“China will strictly control coal-fired power generation projects, and strictly limit the increase
in coal consumption over the 14th Five Year Plan (FYP) period (2021-25) and phase it down in
the 15th FYP (2026-30) period.” THEIZH R X AFKETOVID MEEEUGRHIL. SB14RSHEETERAM FIC
ARHEEBEDEMZFUCHIRL., F15R5NEEHE HAR B (CEXFERIICEELETS )

- President Xi speech at the April 22, 2021 Leaders Summit on Climate Change
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[J , [J
China’s leaders have made stronger and stronger commitments to

carbon peaking, carbon neutrality and coal control
PEN, RFRFHEOE—D ( H—KVZ1— I, BROEECOWVT, FTFIEVIIYMAVIME

September 2020 (202059 A ):

« China will peak carbon emissions before 2030 and achieve
carbon neutrality by 2060

*  2030FFTICCO2#kHEZTRFTHICLTLUE R A CERUSE . 20605 DH—
v_a1— Nz EIET

December 2020 (2020412 8):

* Increase non-fossil energy to 25% of total energy
consumption by 2030 (previously 20%)

» Reach installed capacity of 1200 GW combined for wind
and solar

o IXIF—HECADHIIFLREMDEIEZ2030FFTIC25%IC51Z £
(73 (€K (E20%)
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These targets are leading enterprises and provinces to increase

renewables/non-fossil energy targets and reconsider coal power
NONBEAZICED EPENBAIRNF—PIIERRHOBIZEESELF. ERFEEERBETLOIC

State Grid: EREBA R (PEFRBFANEREEZTS BENEHEEERT)

Increase wind and solar to at least 1000 GW by 2030, compared to 450 GW in 2020.

* Increase pumped hydro to over 50 GW by 2025, from 28.5 GW in 2020.

* Support 180 GW of distributed PV by 2025.

* Increase cross-province transmission capacity to 300 GW by 2025, with 50% clean
ener

2020&(:4?5}6GW7':"97":J§UJ - K&t 2030F FTlCA3<EEH1000GWICT B

«  BKEEZ.2020FN28.5GWh'in, 2025F £ TIC50GWLL EICIEINSES
2025F FTIC180GWD R B KGN FKEEIETS
2025F FCICHEFCEEBREE300GWICED L, D—VIRINF—E50%E AT

Generators setting pre-2030 peak carbon targets: #E&%t(CH1152030FRTOCO2HFHEE—
DER
« SPIC 2023, Datang 2025, Huadian 2025, China Energy 2025
hEE HREEF A T(SPIC) 2023, F E K E LM 4 5] (Datang) 2025, R [EZEE LM /42 7 (Huadian)
2025, F v 4 T+ —2025
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But Chinese power sector still has not set target for coal phase out and
newly installed capacity and new approvals both increased in 2020
LML, FEIDE A IS —TRARRELDBENFLEREINT . 2020F (LI FHRF BB EEHRZ NI
mur

2025 coal power target under 14t Five Year Plans for Energy and
Electricity Development will send key signal: 1300, 1250 or 1150 GW?

IRV F—BHERARICETIFE14R1FEETEICH(T52025F F % N EIEH. 1300,
1250, 1M150GWDWITNICHRIZINEELR DT FILERS

Newly installed New

coal capacity approval
(Gw) (Gw)

Total coal

capacity (GW)

900 67.76 158.9

946 45.91 5.10% 35.9
981 35.3 3.73% 15.1
1012 30.36 3.09% 14

1042 29.89 2.95% 10.05
1080 38.45 3.69% 30.2

Source: Peking University Institute of Energy Climate Change and Energy Transition Program, NRDC
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hinese coal power capacity is still the driver for global coal capacity

trends, though overall there is a slowdown over last decade

PEOARFEERENR . BE10FMICLATEAERMICHELTLILOD ARARELTHADARBEENE M Z
E5ILTLS

Figure 1: Global commissioning and retirements and the net change, 20002020 (gigawatts) ¢'EI=%\4>I~“=$§~ ZDith
China = blue, India = purple, Other = orange, USA = red, EU27 = yellow, =Ly, EU=EE
Net change = black line, Net change without China = dotted black line

100

2000 2002 2004 2004 2008 2070 2010 2074 2016 2018 2020

Source: Global Energy Monitor, Boom and Bust 2021



Energy Consumption (Mtce)

While coal share has continued to decreaseyabsolute ecoal. 1,
consumption has not clearly peaked and has been increasing since

2017
BRODIIPIEBD UERITTWSN, #4960 koA EERREGE=DEIATELT  20174F LIFEEEMLTLVS
Energy Consumption by Type (million tons of coal equivalent, 2000-2020), GDP and
Coal Share %

SM4TRIRNY—HER (REREBIFTS LY. 2000-2020%)
GDPER M VTIT7 %D

- s

- @

» B 5

SHie e o

3

o

oal )

corfmption =

=

o

~

&

S

9

Ja01 2302 2303 2004 P 200 2007 2008 2009 aol a1 a0a2 2013 2004 2015 2016 201 2018 2019
-niox - O - Gan Non-Fossl (RE « Nuciear) w—{OM share (%), nght axis (G 0P (2020 RMB, tRMB), right axis

Bx Al AR HeEEM BRIV

(BRIX+EFH)



‘Wit and Solar (dark gréen) Have besn Hiige drivers of 1ow earbon’
power in China in last decade, along with nuclear and hydropower
BE10FRE ., PEDERFZEBENEESILCELOR. FFARBELKNFEEBICNAT, ROEBEXRGILRE
CROR) Thd

Not only wind and solar, generation from other low-carbon sources also expands E M B E R

significantly in China FETIE. BACKBAEZTTEL . TOMDERRERICELS

Terawatt hours FEE L KIRICEM
B Wind and solar B Hydro, bioenergy & other renewables B Nuclear
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But overall rapid electricity demand growth means that low-carbon

power hasn’t been enough to meet all new electricity demand
L', BB ENRZDEMICLN ERBREATEIIRNTCOFRENFZEZ B/ LT ENTETULEL

China's expansion of low-carbon generation has only slowed the growth of coal E M B s R
generation, because of the fast-growing demand -

Terawatt hours

B Demand B Coal BWind and solar Hydro, bioenergy & other renewables B Nuclear Gas & oil
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China and Japan have both reached about 10% wind and solar

generation, about same as world average

PECBAROR AN - KBEAKEEE. HRFHERFERU10%ISELTND
Wind and solar produced almost a tenth of the world’s electricityin2020 EMB=R
Wind and solar as % share of electricity production for G20 countries
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peaklng/ neutrahty goals
REHEOE—D - H— K= a— ML BN, S%10ERTR N - KBRRBOEANIET B ATEEMENEL

X : . » m Yan Qin

ina plans to increase non-fossil fuel power installed capacity to >1100GW in 2021

o // ///////// ////// ///////#//////{///1/1//// #////////4////1 1/(////1/////f/////////////////(/1//////////‘///////////////f/// ////////// ////ﬁ///////{é////////////
Win a 1 in'n rb

on

implying 100-110 GW new Wind & Solar this year China likely adds 100-110GW
GW Wind & Solar capacity this year
2500
China Electricity Council
. expects 140GW non-fossil
2000 | Non-fossil: ‘g);(:m‘:ratlon capacity additions in
2021
~ 2020: 980 GW
* 4 WNon-fossil will rise to
1800 2021 1120 GW, possibly larger than
8 Coal-fired fleet then.
NEA target: 1100 GW
1000

incl. 140GW additions

) I

2010 201 2012 2013 2014 2015 2016

I

280
I CEC Q2 outlook:1120 GW

mCoal »Gas » Qi Nuclear mHydro =Wind = Solar mOthers ctook
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to 16.5% in 2025 and around 25% by 2030. (With hydro, 40% RE by 2030)
BA-KEHLEBEDIITIE. 2020FND9.7% M Hh2025%(C(316.5%. 2030FE(C(F25%FEEFT LR I AIREME (KA F

FBEADET. 2030 FEFTIC>BHRIRIF—40%)

g China aims at boosting Wind and Solar share to 11% in 2021,
16.5% in 2025, likely adding 100GW Wind and Solar per year
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Wind&Solar per year
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Current trends point to coal power generation falling

below non-fossil power by 2029
WAL KTE, 2020 F LB RFEERNFCETRETEIRAH

Under current trends:
90.0% - By 2022, coal power capacity will be less than non-fossil capacity;
- By 2029, coal power will generate less than non-fossil power (RE + nuclear)

|
|
70.0% —_— |
69.0% i

60.0% ----__- i 50.5%
Coal power = "-------__ I

50.0% 27 T, —
‘ . T — —_—__——qlh

40.0% Non-fossc:/L capacity 39.8% ____—___——— | 46.4%
30.0% 25.5% 5% :
20 Oo/o —-\// |
18.4% |
10.0% I
0.0% |

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 20282029 2030

— Proportion of coal power capacity (%) —Proportion of coal power generaiton (%)
Proportion of non-fossil power capacity (%) —Proportion of non-fossil power genernation (%)

13
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Storage and Evs zEtrEsgs=

BORE: B0
M PEARRNEEARERAXESRS
(S National Development and Reform Commission

unm nRan EROS BELR L L

N NN NOSR > BRER

(RITP) RT3 (OO (KNG 52 T hotR M =n i 22 A AL RN
SREL ((ERELW) ) 2FERRLOHLH

NEMN - 2020/04 "N BRSO (0 G ne o A

RARRIETENCPEVANATI AR T AANRN, N AFsoxmam L Y :
f'RREThan WwKIEA 2 ETARIEERAN ENRAHEPNANER, BT EY T (I e
250 NEEARXETFRERANTYRE MY IR (URRAWM ). BANRLRURR:

Latest NEA policy on accelerating battery storage sets goal to increase new Energy Storage (not including pumped hydro) from
3.3 GW in 2020 to above 30GW by 2025

Electric Power Planning and Engineering Institute forecasts battery storage to reach 30-50GW by 2025, 150GW by 2030, and
1000GW by 2060.

ERIXIF—BEORHAHTII. EFMDEAZIMERTZENHIC. FIEBIRIF T (GKEEES L) #2020F03.3 GWhH'DH
2025 F TIC30GWLL E(CEDPTEEHEZEELTINVS

EASER MR EBEHMN20254E(C1F30~50GW. 20304E(Z(E150GW. 20604E(CIF1000GWITETBEFAILTLVD 14
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Studies on coal power phaseout pathways for China point to need for

rapid reduction in coal power generation and closure of coal plants to
meet 1.5/2C target

1.5/2 ‘CEIREERTH7H0D. PEICHTDARFEENERMEIE LZFRICETIMACTE. AREEDZELHI
BERRTIY PORAEOMBEEDNEHIN TS

Hedongpang
2
o . -
§ Jorer Morgoka Lisoring Jan
“~
Lrparg Gansy ; Beyrg Tiargn
o
Tde Qv Nrwge Braene W Hot ]
S P Chorgery st Henan LT g Shangte
Yuran Guuhou Hunan Jangu Pepary
Cuangu Guangaong Fupan Tarman Soonaro
g — i et A
- = - == Ousariend e
Uaan Hawrnan Mong Kong Tarpet

Wel Setow I C

Cui, R.Y., Hultman, N., Cui, D. et al. A plant-by-plant strategy for high-ambition coal power phaseout in 15
China. Nat Commun 12, 1468 (2021). https://doi.org/10.1038/s41467-021-21786-0
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Shandong province: Coal to clean actions driven by air pollution

and higher-quality development goals
IIERE : XREREEOS VHEBREERICLIZARMDDI-IADTH VY

Population: 100 million (#2 province) A0 : 1{&.A (241) Coal consumption by city, Shandong

GDP: 7.26 trillion RMB (#3) 7.26 3k A Be5E (34:1) (10,000 tons)
Coal consumption: 423 million tons in 2018 (#1, about twice WRECH T B RHEE (DY)

Germany’s), with goal to cut 50 million tons by 2023

ARDEES: 20184(C4{82,3007 bV (14, R4 VDHKI21E) . 20234
FTIC5,0007 b OEIREE B Z :
PM, 5, SO,, NOx emissions: # 1 in China. 4 cities in bottom 20 air _— g4
quality cities in China (2019.1-11) -

PM2.5, FREER1EY(Sox) . BLUERERIEY) (Nox)BHEHE: FET : -
. KRBELTRIHEDTFRI208 M [C4EHH S04 (2019.1-11) o 2 ses -

rm
Installed capacity: XER = * -
+ 98 GW of coal power (#1) B RFEEISGW (14i)

* 14 GW wind (#4), 24 GW solar (#1), developing offshore |
wind and green hydrogen pilots , e : ” =

-

* Reaching grid parity in many parts of the province. Recently _ | =
released hydrogen plan with emphasis on scaling green )
hydrogen

SES1AGW (4h1) . ABH24GW (1h) . EERHNES U—KkERD
RE-PN: 1"

HRDE L DHBTY U v K8 74 12BIE, RERRSNIKEHE
Tl JU— U KEROBEHRKICESNEAINTUS
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[ ] [ [ [
Inner Mongolia: Huge coal province shifting toward green

development REvIlEAR: EAGERENTI-VERICITH

One of two largest coal producers (1 billion tons per year), and one of 2ERABRNEBIHE
largest coal consumers (~400 million tons), 92.5 GW coal power (#2)

Also largest wind power province and one of largest solar power province:
37.9 GW wind and 11 GW solar in 2020, with plan to add additional 44 GW
and 15 GW solar by 2025.

Several large-scale wind, solar plus storage and green hydrogen pilots from -
generators being started. B grme  xe | e
Focus on combining wind-solar-storage-hydrogen, and increasing renewables r N »

. i W IN
share on power exports for UHV lines. ’
'S 'S -
Pressure to change development structure to reduce emissions and energy " -
use. ] LT

“KRAEREEIVTO—D (FREIELNY) | ZXKBERABETVTO—D
FIMER>) | 92.5GWDARRKEEE (F21)

Flz. ZFRAOREANEEBBRTHY . RROKBAXEEEER : 20205F(2(F

37.9GWDRENFEBENGWDKEAREEZZEA L., 2025F F TIT44GWDE

NEEBEEISGWD KGR EZIEMYT HETE

B - KIGSh - BE - ) —UKROREHICEDRAE NN/ DOy FHERK

BtA = h 2 . e
B) - ABH - S8 - KEEMEHEDYE. 105K FEEROBHENIZ I I I I 0
EHHERT AL F—DBEEEOT - LCERELETTIND ,
HH:H%&I*}l/j?—ﬁﬁﬁ%ﬁ“f}ﬁ@f:&)[:\ Bﬁ%*ﬁﬁ@%%%ﬁ B;h'—c L\é MRS WA L WA e % A TR AR 9

®

Source: https://www.njwp.cn/news 2/60.html
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Greening the Belt Road Initiative and coal to renewables shift
—Hm—BRBEROV-UMEERRMBERIRIF-ADITH

Global Coal Public Finance Tracker ® Search for a country or project G GE B FNDCOAL B 201 3ELIPE. BAREE LT
—— — BEL T30V X
FE BR BE

@ Financing Country ® x ICELAND,

I 56, 135 MW Finang'y om0
China Ty 3 o China P
- 8,430 MW
South Korea Projects under
DENMARK v ~
= 4,600 MW KINGDOM| ke : :
Japan IRELAND L VPOLANDBELAR% . ) constructlon orin 53 21 9.6
RIAAN, : ~A L . . o
= 3,200 MW L W ukane Ty operatlon since 2013
Germany FRANCE AUSTRIA /g " K \ KAZAKHSTAN - MO@L.A
1,200 MW iy S T
ITALY BULGARIA, N (
Czech Republic (5 SN KYRGYZSTAN 1‘3522 )
;1'200 MW SPAIN GREECE ;L' TUR'leY { URKMENISTAN 'ﬁ\ v soum PrOjeCtS planned 56 4 6 8 4
¥~ KGREA :-4‘ . .
ussia TUNISIA svamAQ |RAN AFGHANISTAN § EHIR N GW
1600 MW MOROCCO ISRAEL SMSTAN < P V,
South Africa YT S % NEPATEy <~ 7 Yy -
LIBYA  ggypT SAUDI N * ) 1 Fe
o ARABIA T " BANGUABESH (¢ TAIWAN®
@ Recipient Country ® £l errakia omaN oA Y L"‘;;}r A
NICER MVANMAR
e 15,150 MW - . mau CHAD oAy ERITREAl YEMEN THAILAND! h
Bangladesh EURIGNS ®»
12,830 MW SIERRA NIGERIA SOUTHLEATUOEEY ~

I, LEONE  GHANA SUDAN E SRITANKA
Vietnam LIBERIA CAMEROON / ™ .

KENYA N Pt
8,120 MW GABON DEMOCRATIC-#4 { W b‘-f_, A
Indonesia REEEES \\ D\ P
= 3,630 MW 3
South Africa | ANGOLA ==
mm 3,150 MW “ME'A\‘ ) / <7y
Zimbabwe ;@3"‘"5 maoABscaR
T- ZQSZS MW B\‘Djs"y“ : ¢ 4 AU@:AUA

urkey ._) SoutH_ 7 \

56,135 MW

= 2,500 MW &' \ —
Mozambique 2 3\ +
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Greening the Belt Road Initiative and coal to renewables shift
—m—BBROV)-VIEERERIMOBARIRIF—ADITH

WY (R
P EARRIT(FRIRT

DAATEHOHEE:

MT—F—JoJ) - RERAZESH
BNOFRAREEIOIIY Fﬁw?x,é"éff&%

(v_ =) IE big__l

T) Bl DRI T K

Liu Guiping, Vice Governor of the People’s Bank of China, April 1, 2021:

“We will further implement the “One Belt, One Road” Green Investment

Principles, and strictly control the investment in new overseas coal power

projects.”

?Ekl QJZ;JL& HEL ( "—H I FERERNY | FEs NIRRT
X,

Chinese Project Loans for Renewables 2013-18

1.2
: I I l

Source: NRDC

CEITL.

Investment {in Billions USD)
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Greening the Belt Road Initiative and coal to renewables shift
—Hm—BBROV)-VEERRIOBARIRIF—ADYTH

Chinese energy investments in the Belt and Road Initiative s::f::wwﬂ,;_,nc k)
40K Gas HA
3 o A

W mE

Wind/solar/hydro share of
Chinese overseas investments
increasing, but coal share still
large.

hEOBNMRECSTERA N
K& - KADEEFEMLT
LWBH, BRDEISFFEKRE
L)

2013 2014 2015 2016 2017 2018 2019 2020

20
(c) 2021 IIGF Green BRI Center, Data based on AE| and others
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How Japan can promote faster coal to renewables switch in
China and globally BANhEPH#HATERNSERIFINF—ADEBRERET DI

Domestically: E A

Stop building new coal plants, and develop exit mechanisms for coal power plants.

Support development of future power system based on renewables, storage and flexibility, with
strong, smart grid, coupled with distributed systems.

Support rapid electrification of transportation to bring down battery costs.

Green hydrogen — focus on green hydrogen development from renewables, rather than fossil-fuel
based hydrogen, and use of green hydrogen to decarbonize industry.

AREBFOFMLBED L, BREEFORBLAN_ILEHETS

BATRNE— BB, RRIECE T BDTAV— MUy ReS BB YT LEMEH B DETFEO
BNYATLORKEXETS

J97U—0TIAMETFRLS, XEREORELBILEXETS

D= UKE - LEMHEER KR TR BRI F BT I- UK ROBRE, ELOB
BFEAEDDOTY—V K ROF AICEAE LTS

Overseas: Government of Japan can end support and financing for overseas coal power projects and also
expand support for overseas wind, solar and storage projects in developing countries.

B BARBAFE. BAOAREETOVIV MO R -MEER T IHLLHIC. AEETOR N - KI5t
SBRTAVID M OZIFREILKTHIEN TEDS
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