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ABSTRACT

Energy is a resource, an important foundation of the national economy, to be
simply, energy is a material resource in nature that can provide some form of energy
for human beings. From the era of firewood to the focus on coal, oil, and natural gas,
the forms of energy utilization are constantly developing. With the continuous progress
of the industrial revolution in human society, human development is constantly
advancing under the impetus of energy transformation. The excessive exploitation and
utilization of fossil fuels, the enormous pollution caused by greenhouse gases to the
natural environment, and the increasing number of natural geological disasters such as
global warming and extreme weather not only lead to global energy depletion, but also
trigger extreme climate change, ultimately threatening human survival. To address the
climate crisis, it is urgent to transition to clean energy, reduce greenhouse gas emissions,
and break free from the energy consumption system dominated by fossil fuels. The
United Nations Framework Convention on Climate Change, signed at the United
Nations Conference on Environment and Development in Rio de Janeiro in June 1992,
laid the legal foundation for international cooperation on climate change. Subsequently,
the Kyoto Protocol, the Bali Road Map, and the Paris Agreement all advanced global
governance, marking a new era of cooperation in climate issues facing humanity.
Countries around the world have also successively formulated their own carbon peak
carbon neutrality goals (referred to as "double carbon™ goals) to reconstruct the energy
consumption pattern dominated by new energy.

Northeast Asia has important strategic significance in geopolitics and is also an
important region for world economic development. The development of Northeast Asia
not only has a significant impact on the Asian region, but also plays a crucial role in
global development. In response to the climate crisis, countries in Northeast Asia have

also successively formulated energy transformation goals and made certain progress in



energy transformation. The energy transformation in Northeast Asia has seen new
opportunities, but it has also brought new challenges. While Northeast Asia is moving
towards the "dual carbon" goal, there are many factors that hinder the smooth
transformation of Northeast Asia's energy. Therefore, how to actively respond to the
"dual carbon” goal, seize the new opportunities of the "dual carbon"” goal in Northeast
Asia, and accurately respond to the challenges and challenges faced by Northeast Asia’s
energy transformation, The primary task for the smooth transformation of energy in
Northeast Asia is to address these difficulties through transformation paths. This article
will discuss and analyze from the following sections.

Firstly, analyze the new opportunities faced by energy transformation from the
perspectives of energy consumption structure, greenhouse gas emissions, and energy
technology under the "dual carbon™ goal, and analyze the new directions and goals of
energy transformation in Northeast Asia based on the current situation of energy
development in Northeast Asia. Secondly, by organizing and summarizing the energy
transformation and development of major countries in Northeast Asia, the different
challenges faced by energy transformation in Northeast Asia are analyzed, including
dependence on fossil fuels, limitations of energy technology, policies and regulations
for energy transformation, and the construction of energy cooperation mechanisms.
Once again, based on the difficulties faced by the Northeast Asian region in energy
transformation, combined with regional characteristics, suggestions are proposed to
address the energy supply structure, energy transformation technology, and energy
cooperation mechanism. Finally, predict the development trend of energy
transformation in Northeast Asia in terms of energy structure, energy cooperation, and

building a low-carbon society.

Keywords: Dual Carbon Target Northeast Asia Energy Transition

Low Carbon Development
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@ Giirsan C.,de Gooyert V.. The systemic impact of a transition fuel: Does natural gas help or hinder the energy
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Storage in the Energy Transition[J]. ENERGY & FUELS,2021,35(9).
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@ Maria Mercedes Vanegas Cantarero. Of renewable energy, energy democracy, and sustainable development: A
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10



BRI AT EVURBGRAETT 6, BPEARAES SRR, iR AT
SUOARERE IS IS 5 AR SE m R SO

1.2 Wi = SRR

(RUEBGE ) PHUE T 2R =4, SR . Pt SR,
AHEBRAY) . AR NEATA =8 R EbraelREgiit, #2 2020 4,
THEMBRHPICRIA R T 33.9GTY, RE S EBUF M 1 VR K55 g v 4k
Mg, {HH 1992 5% (HEEAURBMHEIRAZA) Lk, selim Tk — &
WRRHE BRI N T 60%, A REIR I — AR FEBGA S 1 80%%. AN 15l
2050 i FHBIX — Hw, RS TRHI, B0 B 4R BE e L A
A NEE,

1.2.1 EA LA ReIRHZREL )

RIE (BP A REIRG TR (2021) ) B9, 2020 4F 5% H & 26823.2
R BUR, bl RARAS FEIR 73 0]/ L 758.0 DK BLIN | 6268.1 K LI AT 9421.4
KECRT s HARYE 2020 it Hm o, A JORLRT R i = AR 1 — S8 A e
TN 393.2 2, AR A ) MR 352.6 {4, AIXEHE T LAE
H, A REIRA AR Rt S REVRTE PR 1 AR, HAUT R B BARMRB IR KA & Gr ik
J& th 2GR IR R T AEAE B R AR I BLR,  SRTT X Rh B A B N B A8 1k,
FEARE TR BT A, DA G E S IR e T R v ek A A BRI 9 LE A8, Rk
ERRHEU R I, S INBRIA I T A

1.2.2 RIHERFERERLHE
FE XU HARI RN, eI REYR e B SR Al > A BEIR AN 9%, 12T

[ LA L BE D 2 B REVRE SRR s, (E H AT AR L RE 7 SR DAL AT REVE N
F, PRI ERTHE W AR L Bl . REVRIE S 1) FB A O EE N R A REVR

@® GT: I
@ (2050 FEiEEHRY L

11



AT E Ember AT (RBERAEJPFR) HRoR, 7F 2021 45, JXEEARIKFH
RER HEE A BRI 5 HE oy 10.3%, N FEEIURHE JRIE, W2 2021 4F
B AR E AR, IS v BRI R B AE 2021 ARASHANET, KRR X
REFIAEPIRE R KA Hoi, MRRIE KR R A FERE , BARTERIAR LAFETE—
PRk, (RRBHAE. KBER BA& R RIS I 1iE i el .

1.2.3 IR ENEWSBFHNLR

[ PR BE YR & R AT (2060 4% FHEBO) fiy rhIR 2], A PR IA RIRRIA IE H
b, BR TR REVR A S R TR T REVR 2 A1, I8 7 EERT R 0 3K 34T [ AL
A HATAAT iR R A A CCS (BdiliZk 53547) « CCUS (B3R
AW SEAE) PRI, BT IRRPR IR E TR AR BV BRI
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AR R I RE IR 22 Az, (A, AT N = AN B SRR REIRFL B HOR
QT RIFIZRNE R M EOR s T N XRE « RFHBEBOAR s IR e B 2k
M5 AR

1.3.1 RIEZHFRRF AR

2021 4F, T TR S, AR L T sREh o, HEsOE K 5
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2023, ¥H[iE: CCBY 4.0
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FURT, ARG 3 DX eI % R e MR A P VR o 2 B St DX R4 A BE R AR A
ZRAGE X [ 2 22 Hon A A BE R R EVR 7 SRRt 1, Auf REJRTHAE K, FEiE
A 21 LR A5 E WA AR AL M X A BEIR AN g, ROy RETR L B 1 —
KA -

2.1.1 LA RERAEN LB

HLVE N T SR BB R 1) R BRI B T2 3, an )i vat s8R R L R
IR RE R BY ) EE Ao RS HA B SR BRUR AR YR 22 (4 TS, HARFEAR KRR B EAK
AT AR RS A RRHEE T, BARTE 2021 ARG TE s e R E
R R AL, AR T RV A E R YR A AR e PEZE 1) s b [ K G SR
B, W RN 77790.6 12T TL/NK, KJ7KHL 53302.5 T FL/Mf @5
TE 2021 4R A 4k A 0kt L3 i) 5 B 60.0%0F0 66.7%.  H T, AR
B AR TG AR A AR, RelEFI 28T &, FEAE T, $R 0 DA A
BN F R R A B A —

R L ACABREIRER G

] 2 HA i [
66.3% 60.0% 71.0% 66.7%

= k5 Hannah Ritchie, Pablo Rosado and Max Roser , Fossil Fuels , Our World in Data.

P AR — BRI — IR BEIR M 5% 5 B, e e, HASH PR
W52 A7 BEPREE M T ASAL AT B0 s 17 17 BEVRUR FIAE AR | A ANRE PE B3 Ss T
WAREIR, IXAHERE 1 AR A R

© KK KJI1KH (thermal power, thermoelectricity power generation) , | AT BRMITE BRGNS 7= A
MIFARE, IR B 773 B e B R I — Rl R LT R
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2. TIEARRIRIE S Kbt
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Bk ROV TR REURIE SRR R T ARG T
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AL Bk WD s Al CEMD 5 RIVR (CAEJ5K) 5 ARV e & bR

5. 1 mEJEIM=1.43 MIbRAERR; 1 775K RIRA=1.33 ToabriER; 1 R4 =0.714 mitryHEAR
BmkiR: HEEZRSG R, https://data.stats.gov.cn/index.htm

2021 FEHA

BER&IER A i | ROV WA RIh&AT e | RESRH AR ARG

b

48050 1047 15181 68259 12329632 36%

B BER&IERBNE (T 5 RIS CTRED 5 ST CRILTK) 5 Rl &A™ i
(F71) 5 BRI E R ORERD
Bl R HAZT L HAR TR BEIRE 2021 FERIRER & Giit &,

https://www.enecho.meti.go.jp/

2020 5 E

TR LRI i BRI R R A B

3217 3602 66483 | 26998 222563 45%
Ft: 5 [ ARE N FERE 19 2020 RS THEEE N BORT B, AL C A B E AL
etk . whEBEIRA ST 7UHT,  http://www.kesis.net/main/mainEng.jsp.
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2. 2 FIERERBRARBERE
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PR HIARAS R A A BETRA FI R SEINAE AR, 56 2 10 J5 XA R] RE2 15 17t REJRAS B
R it R R SR PR

2.2.1 RUEHARI IR EZ A K3

AR BEVR e T A RE AT B BE AR DR+ J A AT HE R AR D054 KUBE AT A FH
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T AREN.
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P AR Jois YR AL, R ARG 1 DX e K B Ui Y 3 B SN R
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AT L, S LRI AEBE RO H AR XUBE R 2R R L 0 . A B %
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AP BB B = S5 SR A AL 1 XRES D 20 RIME , S DUR I B A T L AR 55
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BEEA IR R PR -

HUHLRSE VAR AEFRIE, X+ =187 RZHO8F R B XOR UL, AR
A ZARIR XS ALK BE 51 5 T ARAR K, SEma f LA e AT B XA BATIR KA
o MHRARDRELS TR AL 5 LA ST ARIE 22, KRETT R T REJR AR e AR
s P W5 KA ZEA PR MEREIL S I L

5 HLIAE A3 A ik o XU AN A LT RAAT e R — 2SR BB 25 )3 A 5
OB ), (BRI B AL R E PR, XELAT. &bt
HL, B AL 25 R ARSI 2 BRI A2, A AT i KRR Tt 2 3 BUXBLEE 52 .

HHAEN . WX ARSI R . HREIRE R 0 75 SRR
Ko HIIX MR D EENSH TG

£ 3. 2020 EXBEEN AR

e [ H A W (S
BEHA = 282.0 4.2 0.9 1.6
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F: BAL (FHED B kiR: BP

HIR B B R AR X X BEREH LA iR B 1 39.4%, (H KA EEKE
B T ARy, HARE S AL G B R AR/, 2RI X B e
PFRERKAIEI T, 2B 1R - BRI E K A N ARE

ORI B 38 5 K FH 6 USRS R S 5 A PH BE A L P 5 A e o x5 R )
WRSCR FAE L Al g R RE AN AR s IR 2R A A Dok, il 22 DIOR PR B

© FIERIE: #EGEEE 2 RS, http://www.kesis.net/sub/subChartEng.jsp?report_id=40209&reportType=0.
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TR SN RE AT (B A FH BE R RO FHRIE S0 AT 8 e R SR AT A 553 ) it
ZJEA IR RKIHBERAT 515 i BHFFMA, WAL X 3R B A7 g
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KPR BRI e 2 15 G o RFHBEA B AN XA ETA KK HVG Yfe 77, (EKFH
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R BH BEAR L P o AR AN 7 A 1) DY SR X A B SR 0 BT 2 2 A 5
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LA o 55 WURE T R XE RS 8L, H A 2R B X HOR PR BE AR AR BIL R B/
LR BH REA B OANES REVE, 383 58 4 HRORSUK BH RE S L REVR e AR A7 SE IR AfE .

R 4.2020 FERFHEEENBZE

%K [ H A e i [
EHIAEE 253.8 67.0 1.4 14.6
IR Eed 35.9% 9.5% 0.2% 2.1%

Ve PR G RD
Bl kiR BP

2.2.2 HitFEREIRA RIKE

TEVEVEBEIR R, B T KPHREAUREEZ Ak, HAbHT REVR AR L 7E BB 2 i
B 7B EIER . ARHE EMBER (2022 48k JvFie) , HAIE B IR R E
E 2021 FE5RANET; ARYE (BP tHFLBEIRSTITAERR 2021) , BRAKFHAE X AE LLAME
A FRAE BEYR 2020 ARG KR A 5.3%, R AL HA X 1 At v RE VR & H st SR
A7 Vi AE VR R L B AT TR R AT SR

@ 2021 £ P [E XAREAFH REBTRE R AR, HEAR)E.
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®5 HiEERERBEESHEKE

H [ H A& i [ 2 i
2019 R H & 112.7 32.2 14.9 0.5
2020 R HL 135.5 34.9 17.3 0.5
MK A 19.9% 8.1% 16.4% -1.8%

e AL CRBLND
Bl KR BP

FEHAMTEERRIR T, R EEAR TR A, RBARA G ERIE, (E1X
JUAEIRT R FH 328 4 58 %2 (B X B AESR, (HAZ FELIAI TS S PRORH IO A 38 DA R A% S i 55
A AR IHAELE, JF HAXRERIH BA B . Afae s K2 i ae i+ R
FAR B RIRRUR, (A TR B E . AR T 2 LR KRS R, RIETHX
I ELF IS AR R M. B 2020 4, hE K BRI K& —21.2%, HEKH
K AL —1.64%, HAN 0.29%, HP Wiy 0.99%, X285 K4 T /K i H 11
BT O AP RE . HhEARESEIE VE BRIR UK HL -5 Re TR BRI o LR 3
W, KIEZE. BRXGE. KBHREZAN, HARTE R REIRM R B BIK, LRI
K.

2.2.3 fxdiiR. FASHESSRERAETEE

REVRFE A, e BRI B HETBOUS AB AR — AN R R B A iR, RIS
BAE AR B AR N SEIL R HE R U T VI SE nl AT I 70, BRIk . R 5 A7
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Rz —; SHEHARGBERERRER, IR 3 £%, Wk 3.9 %, KN 45
B, SRR YRR, R B TR, el T KRS R RS iR )
3071 R RIS EAAR AR AR E AR MHET s wh A s, 3
Btk . I SEAFE AR S A REAR K R IER, A3 THESRelRE A, HEdk ik

© #¥EskJ5: Renewable energy, Our World in Data.
https://ourworldindata.org/renewable-energy#hydropower-generation
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IR A T AR AR

2.3 REiREAIBR AN B TS

REVR A 2 REVR IR RO R A BB ST, X REVRTE 9% A 4 77 In PR 51 3B
REVRBUR BEUSAE A R T B OREREIR 22 42, FEREVRAL AL D, REURBORIN BT N
L, AR XU B AR, X REUEA R R A R I, R A SR BUR AT
SE, MU REHT REIREOR IV TUZ Bet, (et RETRNUR #5 2Y

2.3.1 BBiRREBRLEEEFH

H 7R 9 S NBUR T T 5 EUREVR ) AR AR X K R T, e 22 4] DAL i
MERETE. BEIEARGRITRIE . BEIR AL DL R BEIRAE B HIERTT @ SE X I REVR {1

@© P28 X GKINE. PR P S B RARR R S RE]. o EI 5 B, 2022,14(06):81-
87.

@ KA A AR (BN, RIS BRSE) R AEREAR, A4 Rhaf Ak
SEHE HAT, Wi B KRB HETRKE, NS EERE R 95% it .

(® Ensuring Energy Security[J]. Foreign Affairs,2006,85(2).

24



37 RS B DR REVR B P ERAG %k, AT CRAE BEVR O BE N 22 4 s A I RE IR R Gk
B ] SR AT XS AR 5 T LA IBUR T FIUT H R K REVR A5 2k AU BE 715 T T A REJR
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« 5] 2025 4, ARALAT REVRTH B L LA
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FEEL 2020 4E % 13.5%, 7 [E A2
SME EULBRHAEL 2020 4 [
18%, JSEIBHIA I B i IR S B A o

- 3 2030 4, ARAb A AEIR Y 9 LA
B 25% /A5, A A Rl AL
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SEHL 2030 A I BRI IE H A5 .
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FRHE bR (2021 4F 4 H&EARD
(7S IRREIREEA TR « o IR H AT R AL 55 4544 BT T I PR 36
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X
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AT BRI TR A N R] A R LA iR
Kl

« ERFUAIEE T, SRmE BRI REIRRL
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T AR 2023 SESE R AT 1 (2023 FREIRILE TAFE ) (RelAT LG G
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JURE A B BE
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2.4.1 gElEE1ERNBE—
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@ dkfi. ZRICILRENE & 1F A EE A2 WEFT[D]. 5 MoK #,2019.
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