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[HE] £+ E 2030 5L “BRirE” | 2060 FLI “Bef” WAEET, (R
R THNERRAEHERERB BRI TGN EZHARIT 7. AKX FERXZ T
R BERNHATT B/ S ZE8NE, FELEM FRBETIESNT, HAXT FHFEHRK
SRR BEREAFEHAREH. ARERER: (1D FENBRXZAER/N, T57@EKE
BERETRZER, G AR ZFFRMTHZ KRS HE, DR —WITERZZT,
TRAERE; (2) HUERLARERXZTINL R TFEEXHAMEFKFE. &
WEEH ., BHBREURFAZANEHZND W, MXLEHARELNTHZEAFERAZR, X
ERABELIRHRTEABRKZ TR ENRBA FH, £ltER L, AXRE T R#EFE
WK 7 W R BRI RBEED

[x@E]) 5y wmEd wikgE m$

—\ 3|5 5XEEE

2020 £ 9 A 22 H, BEFEFEJEFESE LT AmBEE RS BEA, HE T4 2030
ERT AR HEEOA S, 2% 144X 2060 4ERTSZEL “Brh AT Hbr. T op E 2 ARk
FETBOIAS e R 1) B 5K, E ol 7R MR S, R v L 56 P 4 Bk e v (R B T B P

S R S TR A B I BB IR R G T Bttt ad k. 20 4 60 454X Coase $2H % 4
MF=RGEE, YN S ERUE 1 E B158 56 B T SC L SR 0 = AL B . Dales 7E UL S:A 42
ARG 5 iBEAR, BRI, A lod s i) R I8 S B JH A Ak A8 5 SRR 8 HES BUM T I 2
HEBCESR, BT AR BRI AE Gy o BTSN By (LA RIRRBRAE 557D o —Fhdi T4
BB TR CREUR 25, 2013) , HF AR SHRE S A BEA RS,
PR s o 3 U 2 S HETBORL R 52 2 WA R AR B S By o« 5 3 B s AN R R IR TBORLAE
— PR FEIRARTR T EREE BEUR (G BRASE AL, TS A PR ALE R AT 22 ) T 7 B 4 1 BURT )
BE SR, AV AESRAF HEBOBUS 7 P AR SEBRHE U AR KB AT A 5y, %
T AR IBURF XS 5 A H R B SR o ZE IR R, T SN T A R HE UL 28 2 0 ks I

Do, hEANRKEEMHT SRR R, PR ROR S I B R B R
PG E RO B R B



WG SERG R 5%, WM TS5 H TR, S22 TR E M
BT — RV, 1997 4 (ELEBGETY  CFRR (BCeE 1) ) @, 1R 1992 £
(B AUEASREZE A 29) 1AM 78 55K HES) T EIBRi A 5 T I K vE L, BL4E 2 TR0
BrRHEBCR oL (IET) LAREE T H MBS B AHLE] D | J57 K P (CDMD . 2005
e QUUE Y ARG, BB S T IR R I, B R, RESERERTE
WL AE 5 13, Hobae 5 i g e e RARH © R R BRI K o AEBERR A 2 i R e
FEREEM 20 SEr, EANEE IBRAS 5 R AR &L HI7 0 L UL R a3
HHT T BN VRIS, 6140, Henrik (2003) 31X E Prif A2 5 °F G M R GetEid e, X (X
EA) kLK EUETS HIESIEH B EE; Eric & Russell (2004) i#t—Z047 74T K&
WIMIMIIRAS 2 3%, T AR SRR A Z5 6 o H % M35 2l; Cameron (2007) VEAHTTR T (Y
SEFD) SR =P, DA iZ L S — 5 i AN, AR T PRI B AR
A FERRAZ 5 I ALK JE J5TH, Slobodan & Adisa (2011) F§ i % /b H A& H AR RS
PR K26, I B EERF SR BUR SRR E I B PR GEH B, 3 I BRAE 2 & 1 3 K
G ENE. BARE, BHAMNCHZREERNBA S TR IR MR, £
A7) L AR BN VE R RN .

HROEEFA, HER G TR R R, KRBMEH T =AWE: (1D B
R B (2002—2011 4F) , [H 2002 4 8 AfZ#E (BCE 1) #2#E J1@ ¥ CDM 1, 2005 4F
R E P EE—A CDM TUH , A5 3R SR g se it b, (2) X A B
(2012—2016 4> , fEdb. b JE&ELAMNE TR EIIREE 5 RO T 2016 AR I AT
Yy, R GRHHER IR HEAT IR R AR, HEH vT AT HcHE = 1 s FA AL, B
STHHWFE. 3 AMMEHRMNE (2017 FE£4) , B35 B X I s 17 4 [H T 4,
2021 4 7 H A EBRHBAE 5 15 1ERXE 30, E AR 2000 4 5% A AR HFICR B
40 A2, 54 EBRHEE SRR 30%, — 28 oy E AU SR IR SE 5 il . SR, Hh
BRAE 5y T A AR e g TR B A7 FE — SE [ , R0FE T 308 0K IR, 2021) | 4xfil
WRREEL (BEZ, 2021)  WEKRAEEE I, 2021) 4. XEJER{ERS H E
IBAE 5 T R K 5 RIE T AR AR e — B 220 . NILE R TORE , BT E LS
WA DGk, BN ZE TR &b T AL S IR 5E R b, 78 e S 5T 5 T 22
SRVEBRAE Ty T 05 55 2 FE 1D R R 7K ST 5 DA T P A TR] e DX P FR 15k 100, 222 S %o IR PR i 52
5y iy (1B 2 PR B FERE Ml IR 22 (K T I A D, 522 (2018) ZE IR, Tz AN
BUR =ANE L RO R R T AT R B R g, BRETA 55 (20200 TR FEAIA 2L
PEPIAN T TRBRAE 5 T ) R KT AT N5, FE UL A b AT 2 1H AR BIBAC 5 i K
Fabm, H5INZ TR bR T3 KR I 520 R 3 BT STIER 78, SRR SR B T HL] 2501 5
MEBUR . HORBE TR OC R BN 5 TR JRIE L. AHELZ R, [EA2E XBRAE 5 )
HIB AR Z], AR O R A B IRI T B BRI BRI M X 1) RIRBRAE 5 i 3%, K



Jee T [ SR I BRAZ 53 117 4 36 R B B AR R L B A e o

F T OAH TR RERFIA AL, A 223500 v B 52 55 17 32 ) F M il B 3R 3047 5
S ARG TT, BRI AT X N BRAE 5 1R e B [T, DR e A %
WAMNIRAZ 53 T S AT LEAE, (R IR AE BRI b 51N SAIERIT 720 TR R A [ A DXk ) 4 Jeg 7K1
FAAEZE S IR IR, NI 418 725 L S I 224 iy P [ BS503R AR O D TieaB W A gk A
H bR S IR BEBCRE 1L

= FERXSTIHNAZRIAR

MERHEBARIERE , Ol ise ) $eEtmmcdplmlaRE =28 (D EFrHRR
Sl (International Emission Trading, IET) , [ 5 [EZ 8] R] X H SEBRHEBGH 2 98 HE 5
£ (Assigned Amount Units, AAUs) HFATAC 5, #E) 2 E K8t X A, AH I b m) e
AR B ERIR AR AL AT A Sy, BB HFACA (European Union Allowance, EUA) |
W HEBEC 47 ( Chinese Emission Allowance, CEA) %5 ; (2) B4 B 211 (Joint Implementation,
D, T B RIRIECHE 55 2K 2 1) mld i R 0l H #5058 1) 07 SSE AR B cHE B bs, i —

B NE HAZS AOIRE R CGUUE) B MRIEAR, Bk 2012 FE40b, 25
ANEEHIESD: (3 EKENLH] (Clean Development Mechanism, CDM) , Kik[E K
R I SR AR B 5 L BORSCHFAE A B J5 i v e H M BUZ IR & (Certified
Emission Reductions, CERs) VASEHUAEEHEH AR, SUCRE, k. NMANEF R ] LhdE
X IR AREAT R AHE, eI & AT DAFERRSE 5 117 4 5 DAREAIR 1 Sripkf A 7 LA
=R, IET B TRCAVR T, A8 5 MRS, 1A CDM 8 THiH i, =&
Gy (2 BT H P2 A BRI HE R, = IR RWIER | Fom . H BTAVE I EIBRIG 2 [ i f
K&, BLARLAS G ATI R BRAE 5 T (1 2 B2 e 4

x 1 (REBWER) RE A =FRHEH

L 44 P BN IS ERX N
F BrHEBCA S bl (IET) BEAAZ 5 Pl R0 X ) L SR X P
HREBZIHLE QD WiH RAE 5 RIKE R Z 8]
TR R RN (CDMD WiH RAE 5 Pl R X ) s L SR X P

SRAT RN, BT A — i —gniisy, — R i a. sk
G H SE ) RAT R E A% T, TR S BOROGIRBE R s s — i U2 5 2 OG5 B
AT A R B B I T 7, NBRAS Sy iR iR sl I, R A SCH St FU Bl 70 o D SE L X
RS2 53 T 37 (0 R FE B AT I, AR SC 3 BRI 5y s AR 5 G5A P A D5 T » i
WAZ Sy AR i B HF B PN SRR AR AT T R RS R THD, 0 9 LA 37 A H Tl 4
MIEE o SR T A AT 5 28, (R a5 T, @S58 5 8 i B HE
AR K XS P & HOR R BRAS 5 T A B 2R
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(—) EFEmiaMES %

RO B W R BIBURAT N, 155 58 W8 EVEA S, ISR R AU
WA 5 (1 — 2 37, B2 RS 2R i o B 5K (B A o T 30 A FRE /K 3 51 A SC R B ARRM
K. HEEIOEEFZ A X KT E BN R . I3 2~ 3 Pn, NEEMEREIR
kb E BRI T 458 S UBOE Y 7k, 2016 FRASE T A, 2021 FLESRERZ 5T
WU R A2 B 2R 4 AL iR S, 5L 12.9 CWoT, SEEAEH L. A
i1, 5 FEFES IR R RKER . SEEBRAZ 5 i Lt B FCAE o MR A% N BL
2021 =44, P EBRECARE 5 & R AT EUETS 1 3% 35 E R B 5 T 15%, Bk
FCAAZ 5 A M 24T EUETS 1 0.2%. £ E T 2558 5 i) 3%, iR 4 FAR AT 95k 10
BRHEE R (B2 2018 6D, H AT E M BRHFE KT R B 3.6 5. SRE R 2.1 £, AT
LU Y H AT BRBC A 55 UL 5 SEBRHECs DU o

R2EREIBEBRXHTIRGRZE (AAM_SHKEYE)

[ X (AR 2016 2017 2018 2019 2020 2021
H National & Pilot ETS 113 127 99 136 134 412
For: miECHE (CEAS 225D — 81 73 93 71 242
B I (CCERs &2 5) — 46 26 43 63 170

Rk EUETS 5,145 5,129 7,754 8,706 10,478 12,214

EH RGGI & California CaT 511 923 1,126 1,673 2,010 2,680
| Korea ETS 5 7 22 38 44 51

kJB: ¥ F4H (Carbon Market Year in Review (2018~2021) ) .
RILKITERXSIMIALEFRZBEH (ZRT)

/1 X RET/ 2016 2017 2018 2019 2020 2021
H National & Pilot ETS 2.0 2.0 1.7 25 2.6 12.9
] EUETS 275.5 309.2 12974 21589  2600.7  6825.0
FEE RGGI & CaliforniaCaT ~ 49.1 92.4 128.7 223.7 260.3 492.6
| Korea ETS 0.6 1.4 3.9 7.4 8.7 8.0

FIB: B F4% (Carbon Market Year in Review (2018~2021) ) .

M EEM I AERE: (1) 1R 5 LRI, #it FARFCATREREE IR 3475 5)
WREEEATE M TS, I B TATEM A S TR, Geig it o 2 1 s M i (e ik
WM R IR Ol 5, 2011) , [FINARE 5 XU 5 B oR = & 1R HR AR,
T i G TR B T 3 8 Hh R BESE S onl T TR IR, AU BRAE 5 R AT A e 1 TR o AR M
BrAZ G it (ICE) « BRIMBEVRAZ 2 (EEX) o3& 8ds, Huh—4 (202143 H 1 H
—2022 42 H 28 H) EU ETS FCAU 1T BAC B mik 100.59 420, 3BT Bsg 54X 0.15 420,
WA BR BG5S 2 A7 A T3 A M Rk, TR B 9 FEARAE T 7E bR b AT BiE 0 1 T
fr, SodkAEshzmim R . M2, o E TR REC AT A 6 A 5 > BARE T 4



Y, BOTHERIIATAE ML G P e EE R, e AR B A g% . (2
FEAE Gy 7= i T3 T, o B T A8 B 7 i BE R 1 SR AN R AR I B AR T, R
HIRHEELA (Carbon Emissions Allowance, CEA) =Bt AH IS 8 1% 5 A7 B s T R4 1)
R Ja# EFAE EH ERREHEE (China Certified Emissions Reduction, CCER) I g4k
BB AR H RIRCHEBCRAZAIE J5 B4, WILE— & Y Y T 28 S AR HE . 3R 2 ]
DER], B 2017 4FEE A CCER #ZIEEF, HHAZ 5B RHg KR B2 DT s e Hi5g
G, 2017—2021 52 gy & Rt 270% (RIHEGIRHE 7 8 R K 199%) . Gl
SRR S A PR T (1 2017 R 1) 36%52 T % 2021 4E) 41%) , XAE—EFEE b st
T AP R AR . (3D FE X I oA 5 T, 8 I BB %58 5 i i e 132 S udls (GR 4D
AHEE HE A EA S TR 3 Uk, 4 E 15058 5 HUSE 5 4 E N 110 90%LL L, 1L
IR E TN SRR ST AE 5 R B AY, B MR i g P 2 e Bl g T
AN BIT (RS BRI, 6 )T T R X 3 ] [ e P B8 Ay B804 (R T 46 44 o
* 4 hEH TR 5 S

2021.07.16 o RAERAL 5 i
L ERA 5T — - — - - -
—2021.12.312 b kRl &R ORY RE EK O WHE AR
s gy () 17,862 142 82 582 200 6 75 471 222
it O,
) 17,862 (91%) 1,780 (9%)
SN EED
WAZBE (278) 76.60 114 033 245 019 002 027 162 0.32
&1t (2ot
) 76.60 (92%) 6.34 (8%)
FES PN A ED

FKIR: £EEHKS . Wind,

(Z) MBEHANES 5K

i H R AL 5y FAU TR« EBRBCR I G, B 5 2 TR R B 2 HEHE Sl ™ A 1
PRI H 2 v, TGt B A% R T A, DR AR TR e R I H R T 2 18] I 8] A AR
e TR RS M AZ 568 XU o 2002 47 [ B D N 423k CDM A2 5, AR I AE A TE [
FHMZIERHERE (CER) 5w, 2RSSRk, RIS E i EdE, 2008—
2014 SE[EHE CDM M H R HoAb A e v B 5, It [ 3 35 H RS T 3 OB B
PREGE . SRITHEA 2013 425, BL EU ETS N E HIBRES % T In F N CER #t451d 2
Ul N BB P WOR B RTS8, SRR T EEsT L CER M52 5 MR
Mg/, o EEy CER RIHbLS B2 B)5m . RItk, 2012 fFEH EIFAa e E i B R
HefR &R, HEH E FAZAE B HRHEE (CCER) |, 3RAF I ISHRAE F il AT 7EAH B (38 OB
Lo MiHAT 2 5 . 2017 48, %t CCER PR RBEATIUAL, BEZRME T HIH % RidRE, 1%

12021 4F 11 A TAFEBEIUIIIAA (T INsar=m A s DGRBS ENL) , CRET MR
T 5 BRI e 37
CIRESE T D E 8, S kE 2021 4 7 A 16 H—12 A 31 HZ B3 5 #dE .
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AR A7 CCER MEATAC 5. B 2021 4F 4 H, MR SERENEEE, HE Hta 2
871 A~ CCER #ENWIH « 861 A& 21 H LA S 254 MR A& I H o SRTITARE tH FARAT B
Feffs (R 5D, REAPEER EINTT R T COM JEls AL I H HF AL, A 2019 4
A 287 AN FIHEMIH I L XSGR i 75 R A RRECR K 2%, 0 RIS A HER
BAR 1, EE PRI N E AR, TRV R, TR 1 AR e,
BN AN, B AT PN ) DRl e 2 A s e X, AT B T 3 04 7 S AT 4
KR FEZE I R R, I H i v B 32 ez 0 H AR TRV, HEO T SE AN A

=5 hERMFEZNHIT COMEMER (BZE 2019 )
$JET CDM i UIELES w916

= I T 7
IRfEHL PHER pmibems (RS
R = AR B R R CCERs 287 53
ta MO BRI HETE ML FFCERs 12 2
Rt AR
" I 2R B TE S P AL PHCERS 48 1
By Y| 2 o I BFCERs 4 0.2
351 56.2
At CHAeBREED
(2.08%) (1.45%)
PIBLHI A it 301
BSTHLH] A 616
BRI & T 2874
Eoecieiany 16 854 3881

JkiR: #F4HAT (State and Trends of Carbon Pricing (2020) ) .

MHTHEERRTE (1) FEATNL AR TT I, 56 BOBRE & %€/ 254 4> CCER BB HEE AT
FERRAE 5 i EEAT S5, MR N BCAAE 2 HAb sE AL 35 Bh Al 56 B 2, e, AR%E b 81
BeRBE (G2 60, IWARIMT AR A KT A R B AN 7 % FBL 0T E 78 6 BB A& o Bl 50%,
& [ N R BN A TS S REIR U, tH/& CCER /R RIMEZA R /7. (2) TEX IR A
Jri,  HATE BN N E 320 CDM Sk 3 B G — i il sy (&5,
Hrfi# (CCERs) 13/ EZMRHRSY, HuX (FFCERs. PHCERs. BFCERs) X [i] & @ik
P4, I H A2 CDM A AT 5 HAY &5 5 8 CCER M2 10%, ] WL s br itk 2 3 ioscHED H v
AREFHEIE M. HILAT LA H, NRSEAUELH L5, T E T K KR
i, FEABRE S EEEUD

%< 6 F[E CCER FERHIEZRMEFER (BE 2021 F£48)
WA Ak Vo KA IR TLHT RAIRS,

4 5343k . . ) . . ) A HAt
KA KA HHEA RH RH RH KH

T H % te 35% 19% 16% 13% 6% 2% 2% 7%

AR L 24% 5% 12% 25% 5% 5% 11% 13%

kiIE: Fa1%E, http://www. sinocarbon. cn.
(=) BEW%HE



B T X T B A 5 BEREAT 53 B A, A ORI 5 32 B AT Ty Mk 23 78 i I 1 B L ] A R 4T
THE (R7~F£Q) , HTHWHMNISZ IS ERAFE, HESNAEEANETIE AR
ANE FAHX, A AER 18, WTRLE S, MEAmRHFRE KE, 2021 F4ERAL 5 )8 8) )5
Hh B 52 5 78 ol BB HE R T R O R ER —, SO [ AT AR S AR K. St
[FIS, AT R S S ATk, A E R R EE 5 T 78 o AR A 2 SR
HEE P & B HIRFFLE 20%~60%, MXIETT M EKRE, 53 E RGGI. I AZ 5
PARINEE R kAL 5 52 5 B AR EL T A i T 3 78 e ik 2 A AL T o &5 T 7K F 5 70ik
T = PREE R R KA R EBAIR, BIMEGI N4 E T 5 78 o FL K DR RRAE 30% LA L i Rk
WK, AH 5 4R E w EAH LA SR EBUIC, PRI B IE R v R AE 5 T 5 52 71 2518

AHEE Y, FET AR G S B B A b RS 5 T AL T2 e, SRT4E &
OO T bR AR 5 U 4 A, E R NS 5 TS AR B KRV S, BRI A BN
REEARIE DL . ALY A R EEJFRAET: (D PR, hEET
RIETEZ, R CUEBCER) BZ2Hm A 2012 Sl AEBAMES:, SERE . InEX.
FESGM )G 5 FEA. (20 ¥ RSUSAEN EARED . iRYE E 08 2 2017 4F 12
A RAH (4 ETRABE 5 i @i 5 CkATD ), HET P ERAZ S0 FEE SR
AT, GBI BEK . @ GG, B SR AR, AH L T A E 5 A
X BKIECHNAE 5 P J U N+, NS G e I HEBCRE R 1Ak, BN ik Ml
FVFEHER AN AL T 6 S 555 5, 2ETTH0 R vl 25, kL& mX
VRIS GRS E RN T TR 530h, KTy s, (3) BRT
AR B AT E A G R BOR R R, T EAE, i Eha k2555
UP=SIAL T

K7 2REERGETHRXZ U RBELIREHER L)
EzMiX  fRFEWH 2013 2014 2015 2016 2017 2018 2019 2020 2021

National &

Hh 1.49% 2.09% 2.08% 245% 2.45% 2.45% 2.45% 2.45% 8.59%
Pilot ETS

Wk EU ETS 4.26% 4.06% 4.11% 411% 4.11% 411% 411% 4.11% 3.14%

RGGI 0.20% 0.20% 0.20% 0.20% 0.20% 0.20% 0.20% 0.20% 0.30%

* California CaT 0.23% 0.23% 0.69% 0.69% 0.69% 0.69% 0.69% 0.69% 0.65%

- Alberta TIER 0.24% 0.25% 0.24% 0.24% 0.24% 0.24% 0.24% 0.24% 0.28%

Québec CaT 0.05% 0.04% 0.12% 0.12% 0.12% 0.12% 0.12% 0.12% 0.11%

i3 [H] Korea ETS — — 0.90% 0.90% 0.90% 0.90% 0.90% 0.90% 0.95%
KR 5447 (Mapping Carbon Pricing Initiatives: Developments and Prospects (2013) ) (State and

Trends of Carbon Pricing (2014—2021) ) .

% 8 KT ERFE T IAHRR G A RE = LHbiREEE LI
ExRBX  REAG 2013 2014 2015 2016 2017 2018 2019 2020 2021




National & 40%~50 35%~60 35%~60 35%~60 35%~60 21%~37

i _ 1 _ _
Pilot ETS % % % % % %
K i EUETS  45%  45%  41%  41%  41% 41%  41%  49%  39%
RGGI 20%  20% 21% @ 21%  21% 21% 18%  18%  23%
%

California CaT  35% 35% 85% 85% 85% 85% 85% 85% 80%

I Québec CaT  30% 30% 85% 85% 85% 85% — — 78%

i ] KoreaETS 60% 60% 66% 68% 68% 68% 70% 70%  74%
kB R4 AT (Mapping Carbon Pricing Initiatives: Developments and Prospects (2013) )

{State and Trends of Carbon Pricing (2014—2021) ) .

=\ PFERZSTIHLROEMER

AT SRR, 21 ALK EBRAS 5 IR R BRI, AAmBARRE, —
JiT, REBREE 5 i KA T WATFEE— 8 20, TIBE KRR, TiFhss
PREAE: H—JH, BRENTSNES, 2ETULSR AT KR, 15
ZHMFERKESR, RIE—ERE AR T2ES — Kl vt b Eia 5
L5 R R B8 LR IR R, AR SCHE— B T 3 K R 15 i 1 5 i R 32 EAT R 7

(=) MAREIT

2 & BT H LT3 52 BOR AT I m ok B B AT OONAF A SPIRAS, A FRCAT T
W& 5 A HES TN &, I AR T i 7T 3 2 [ g b ERCAAE 2 i e gt . idt—2
Hh, T A EBAS G T RO (R R, 78 o MRS R — AN e B B L T, DRI AR R 8
KRR AT HEATOI, a7 B BRAE 5 T R R KT (1 DX el 22 e B L AR

N9 iR, 2% 5= 4 (2018)  BREB 55 (20200 FIfE, ASCEENT R,
AT R AT 5y AR K = AN J5 T 5532 5 T 3 R AP BT W18, D R AN IRt i
Yy Z VAR IR AT B, AR SO BT S AR AR K (] B 1 AR S AT B i, R T B S 43 Sl P e
Gy WAL RN, THs T8R4 M AA R 5 Hpl. 2o kb EER, TR
Wx 7K 43 0l F A8 G A 0 0 U 28 3 A HE 2R - SRR R T T, EIRES % 5 22 4%
(2018)  BREF 55 (20200 ML, ASCBEFR AN M R 2 h E B2 5 1T 4 KR 52
MR E, HEeA 7T R EERBUFQIRIIRN, &R R EE S5 BeIRTEFER I LA
BHEIE L, BEANEUE R R /KT BE 219 BeIcHE Y HE S 70 &, BB IRIEE L R T 3 AR 2 5 #4
18, B R maA s m, Kb, DAY GDP REBLFHEZE, B/l b lARR™
SRR, AR AR ABIEVEFER 2, B AR IRHEIR 2, B R & 3 S AR BUM A1)
PHRNBIR . BLAh, ACTINTT AR R, DU 6 S Ak S 5 3 I I 08, R 5T

U FURAT T 2018—2020 1 [E K48 5 it M e st X Bl 647 7 & 01, SHAWEGAEA T, fElk
AR Fes NSRBI AE &) T3 2019—2020 4 [F]FE
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B R SEAKPAAEZ R IR AR R A o BORU% S5 05 T, A2 [ RS2 B 1 7 4 P 2k o
FIATHCAEAZ S, XA i WA T 2 MO AT 5, R R T VAAE N A 22
5, AHEEARE NS I A I 25 BAT P B AR (1 SE R HERU BLREAT U5, BEJR R a2t vt
TN T AT B . 25 R8BI b [ B BCAT A 5 V540 T R S 31, 25118 73 Bo BUR AR DR
Fafe, HIRCHUD B BOE Ko B R K T B s A AT BR - A SOR 51N SRR AT
FIRR . AR HN 2013 42 LSRG J5 BRALIT 8 SR KBRS 53 T S H T AE L XN WTIRRE AR,
eI A S5 BRI R SEHgi R, TERESUESE. SR TREE.
[ A% S B Wind, BB RSN TR, Hrhi k)T AR & IR S v T
R CBRIRIID MR E 7> o

ROTLEBENE

Bl 5 TE SR b
N Volumel WA 5 A & i &AL
P T AR N 25 H b
Volume2 WA G Min=E Z# (170
fi#
Efficiencyl BREESHHEG (%) 1
B imsiieE — — -
’}E Efficiency?2 L EERE (%) 2
- ‘ Risk1 BT Ty I s Jo B b 22
o i35 XU 7K T - — R BIP
Risk2 T3 2 M b ot 5 2 2 R b 1 22
Economy A GDP (Jijt)
fit Structure ol (%)
¥
; Energy AEIRARIE (WERRAELY T 78) , =HEVRIN 2 M /GDP
P Carbon BompE (il 4B/ /370D, =hrfFE/GDP
i R&D RN (ZI0) , BUSHIXHF 7T 596 K RE T H
5 MimmI TR GRaBOaRD , SR oW
B Market WE e SR, e B TR BREID LRI

Rt HEIR WHEAREE s kkid v 1~8

A5y ) AT S R 77 3538 4T R AN T 3 KU 7K P 9 R A &, M A SRR R A
Y, =a, +a, *Economy,  +a, * Structure,  +a, * Energy, , + o, *Carbon,, +; *R&D, +¢, ...... (1)
Y., =a, +a, * Economy, , +a, * Structure, , +cz, * Energy, , +a, *Carbon, , +a; *R&D, , +&,......(2)
Hrbi=1,2,...,8, o AEEEI LR S RAT R REL ¢ JVIRET, X AR R i ]
FHATH A A& Y B Volumel . Volume2, XT38 47 2028 52 R 2% 134T 0 70 I HX
Efficiencyl \ Efficiency2, %I {13 RS 7K V- 500 PR 22 12E AT 0 5T I BX Riskl « Risk2 o SSUEAEAY (1)
R RS, T H AT T Re s SR R R ACE T & 2020 4, Rk t=2013,
2014, ...,2020. fERCIEAL b, HEBIRTRE . BEEMEH] . AR AT AN S5 R R B

YL By H Hil =50 B R R 58 By WA 5 HL B A8 oy HL i B
2T Gy AR = AL B BT 20%758 5 H IIAE 5 B B RS By S
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M 7] AN 278 24 30 BB, B A e X b — PRI R BN R At 45 Al 7 5 R T A 5
ARBEfE, MITHE & BRI RE ST, AN — XM AR 15 A 3RS 2 R I W] 28 5 LA
I RLAERRAE yid Ry, PRIk, ASCEESGUERAR (20 WA R —HRE, HR& MR
BRI, B 2013, 2015, ...,2021, #F—0H, XS R A B AR A B
BEAT I8 5 R TUAYAS B BVR EEAR B8 A Hausman #8536, SRR B R AR B ARV B o T
AT BT ) AR KT B G2 AR RIS TR, 0 = I AR A & (R 50K F [ 7 2
87 AR AR AR ) S8R A0 IR TE] DR, G ehox T g RIS 7 3 IR 7~ PR 56 2 A8 FH I
PURRAERY, 5%of T 473847 R0 (AR50 S A R 8 5 ORI A, B, 4 Y=Efficiency I, SEUEASE
B M 2) b FR G HE AR Market DA i1l [# 7€ RN o

(Z) SRS

1. flidHG b

A FEABAT RS T i (R 100, BB (D PEXETSEE KA,
WRAZ Gy IR 22 S K, TR A By T > 50% LA B IREA R EE S BR AL 1 125T5 (2)
WIBATRETTH, —F UL BRI SR B R A58 5y (2 5 H 8e: & L i 70%, fHH:
A DB 5 H S T2 R G, HWIEFEEZ S8R 20%58 5 H AL 5 5
BEREL G ETHHGIET 50%, 2—FreAR i 90%, ARGl T img: (3
TSRS T s ANV A1 58 52 S B 30 2 ot B 2 20 Ao 2 LS FE AR LL R, Bk
A8 5y i R A LR L 1 AN 5

N0 TERA LT

VARIABLES N StDev Mean Min p5 p25 Median p75 p95 Max

Volumel 58 856.593 571.357 0.260 1.720 101.134 241.791 717.456 2686.0464 538.358

Volume2 58 1.694 1267 0001 0004 0158 0.711 1.827 3.956  8.543

Efficiencyl 58 0.288 0.654 0.007 0.064 0512 0714 0900  0.992 1.000

Efficiency2 58 0.116 0.878 0556 0.665 0.817 0.899  0.981 1.000  1.000

Risk1 58 0.180 0.225 0.002 0.034 0.099 0.171 0.278 0.644 0.782

Risk2 58 0.089 0.107 0.014 0.032 0.052 0.084 0.141 0.296 0.469

Economy 58 4.092 10301 4.714 4.791 6.662 10.005 12.899 18.313 20.349

Structure 58 0.096 0.381 0.158 0.165 0.341 0.410 0.449 0.487 0.506

Energy 58 0.128 0.388 0.160 0.182 0.298 0.385 0.499 0.596 0.602

Carbon 58 0.255 0.674 0.249 0.265 0.464 0.690 0.839 1.124 1.153

R&D 58 508.333 956.433 201.900 302.200 526.800 850.939 1328.280 1969.090 2326.600
2. SRS RS
AR T AT B R I SHER IR S R . B (1D — X SRR AT T
[ EE SRR PR b s el 5 Hxd T i A8 2 MU IE PR, 85 7=l e i
i 1% R I X B 5 1135728 5 B3 N 7 454.03 T3k S UBR 58 5 Aid i 11.66 1475
BRI P RIFER RS 5y T KA IR AR, W S ilie i 42 B SO AR N 1 42t

10



Xof RLZHL X BRAE 5y 13728 5y & 380 1.63 T3l bl 22 5 & &1 0.003 1275, HJFE K HE
TR RARNIES) T GG REICHETE I EOR I, SO Al T AT 8 — 38 43 B HE T AT
M T3 5, M T 38 = g K 7= AR IR HEBORN 22 5 75 3R A2 5 Bl B 32 5 T S By 7 1)
FERER BB () — RS IR AT, B4 5 A R R R A
NS —IBAE Gy A IE AR 35 R R 7 AR KRR SR DA B R 5 BOR T ™ HE 1)
P AT 25 Bt T3 IE R AR, 5PN ERX T4 56 — e MslfEH, A¥ GDP
BT | U RS ZH X B3 5 A58 5 b 75.56 J3mE S8 AR 22 5 AR 0.17 42
TG, EME R ATREA, 782470 5K s ias 2 i Uk T KIS L R, S50 &
FFRGR A BRI K, M5 S5 KRR R AR IS, 1 BB A
FIREPERRME, S 5IR 5 MR IEE BT, IS 30 5 7 Kb .
%11 TSN E E SRR

SEUEBERY (1) SEUEBLRY (2)
VARIABLES VARIABLES
Volumelt Volume2t Volumelt Volume2t
-49.1875 -0.0770 -75.5572** -0.1705**
Economyt Economyt-1
(32.3826) (0.0677) (31.1886) (0.0727)
7 454.0260*** 11.6620*** 6 571.8090*** 10.6510***
Structuret Structuret-1
(1 446.1530) (3.0231) (1 393.4000) (3.2476)
4 113.4850 5.8369 1 496.5960 -1.5074
Energyt Energyt-1
(2 672.2140) (5.5861) (2564.1300) (5.9762)
-2 161.7330 -3.2340 -1 102.5080 0.1624
Carbont Carbont-1
(1372.8260) (2.8698) (1311.6950) (3.0572)
1.6300*** 0.0032*** 1.5597*** 0.0037***
R&Dt R&Dt-1
(0.2584) (0.0005) (0.2479) (0.0006)
-3 457.5550*** -5.4927** -2 460.3240** -3.8790
Constant Constant
(1165.1250) (2.4356) (1 090.8330) (2.5424)
Obs. 58 58 Obs. 66 66
Adj. R2 0.4876 0.4276 Adj. R2 0.4639 0.4440

Hr (DFEFTHAFER; Q) *, sxfiusins Bl LR RHAE 10%, 5% 168 EEAKF LR F,

T2 T HIIBAT R R R SR I A IR . e BRI R (1) A (2)
RIS TS RCRAT SR RE I, XTI B AR S A A E N T . — T A BN
KIE X FIBRAE B BAREOR, (ER BT MR E, SEH WA MWK 5—77
I, Gt KR MRRE W EE R, RERTIHZ 5EH X T ARALAIS LB A
DK, IS 585 MRRE 2 FEAR. tRAMRIERR (1D —REEIAZR, 5
Tl BT R 5 A LB IR, 5 b BERE R R 1%, AR S H EL Bl v
29 4.70%, 1RSI AR TV A O HEIORIAE 2 755K, A A Il R AL 5 T 0
B SR BE XA R 5 A LE BT S (e A, o AR iRy 1 B S8R/ T T, A RS 5 H EL )
FEAIRE 1.42%, TR AL A Rt AN IR 25 . PR BN R[]0 R BN B & 22 57
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BCERRE, AR,

® 12 TABITHEREMERTIERELE

SHIERER (D SHIER (2)
VARIABLES VARIABLES
Efficiency1t Efficiency2t Efficiencylt Efficiency2t
-0.0731** 0.0037 -0.0843*** 0.0108
Economyt Economyt-1
(0.0287) (0.0149) (0.0289) (0.0140)
4.6967*** -0.1389 1.9253 0.1271
Structuret Structuret-1
(1.1647) (0.6180) (1.1851) (0.5657)
1.0338 -0.6876 -0.8149 0.3107
Energyt Energyt-1
(1.0010) (0.5190) (1.0162) (0.4862)
-1.4200%** 0.2662 -0.1088 -0.1591
Carbont Carbont-1
(0.4902) (0.2436) (0.5122) (0.2381)
0.0006*** -0.0001 0.0005** -0.0001
R&Dt R&Dt-1
(0.0002) (0.0001) (0.0002) (0.0001)
Market Yes Yes Market Yes Yes
-0.1485 1.1527*** 0.7216 0.7825***
Constant Constant
(0.5312) (0.2893) (0.5175) (0.2580)
Obs. 58 58 Obs. 66 66
Adj. R2 0.5979 0.4455 Adj. R2 0.5046 0.3644

Hr (DFEFTHAFER; (2)*, sxfiusens Bl LR AHAE 10%, 5% 198 EEAKF LR F,

13 R T I RE AT R R I SHIER I 2 R . ATBUR B IR (1) 2R
2, B LEHR T RR A S T 3 KU AT BN S 2 IR R, X ER
Pk R AP AEAE AN, 5 b BRI RS R 23 AL AE AR R A A2 5 18] 7
BRSO, U iisp i i SE R SRR, 25 58 B 2 AR AS 7 1 Z R 5
P Al RIS 7 b o BE A SR T 51 I 24 SR SR EIURE AT Bl i ke e b 7= A 1)
PREE IR, QSR HEROR R ORI A% S, X A A AR AR T BEXT IR AE 5 T I A oo
52, BRomFERIERTIR A 5 T RS A — € SRR T, JCH R AR i e A v 3 A £

SN B o, L PR P BE A T 4% AR R ZERRAE [ DG AR T 1A A SEFR 3RS T —
FERHRECAT, TS SR iR R AT R AR R ST B IO, H S R R PR
JBZyi R M rh dr R A BT fif . SRR (20 WRDREEREoR, BEIRSRET = R
—IWIRIRR A S T 3 RS AT I 11 L 24 3006575 75 GDP 7 2R ) REEH 9 B AR 3 1 mibrEAE,
N HARRAE S M e O 2 AR B AR AEZE T 0.7389,  FENIIX — S AT RE B IR B E 50
FEREML I E R BEAh, RV 2 BF IR BRI o A BT O B3 I IR TR 52, (B2 8 3]
8] 5 2 E iy 0.0099, HILAYY GDP HEHRTF 1 73 JUBRAS 7 i s B e 2 O B 22 KA AN 2
0.01 fIRTt, ARBFAETAE X ERRE, R BAXS ST — 552 5 i X
RN A TR NS ST E I e - S
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13 TN K TR E R LIERIEER

FHIFEER (D SRR (2)
VARIABLES VARIABLES
Risk1t Risk2t Risk1t Risk2t
-0.0118 0.0054 -0.0044 0.0099**
Economyt Economyt-1
(0.0088) (0.0039) (0.0085) (0.0040)
0.5214 0.7695*** 0.5285 0.9597***
Structuret Structuret-1
(0.3919) (0.1746) (0.3787) (0.1826)
0.3432 0.3886 0.2311 0.7389**
Energyt Energyt-1
(0.7227) (0.3207) (0.6992) (0.3364)
-0.6884* -0.3181* -0.4717 -0.5221***
Carbont Carbont-1
(0.3714) (0.1645) (0.3571) (0.1709)
-0.0002** 0.0001** -0.0001 0.0001**
R&Dt R&Dt-1
(0.0001) (0.0001) (0.0001) (0.0001)
0.6273* -0.2566* 0.3988 -0.3606**
Constant Constant
(0.3154) (0.1393) (0.2965) (0.1419)
Obs. 58 58 Obs. 66 66
Adj. R2 0.1514 0.3374 Adj. R2 0.0721 0.4142

Fr (DIFEFAAARAEIR; (2)*, sxFkexn F R ZHAE 10%, 5% %W EE KT LEE,

« EEERSBREIN

ARSI i R AZ 5 T3 ) R 3 AT 1 5 MR 5 5 B T, E sl N5 1 HOAR AN S5 4 I 5 [
b B RIRBRAS 5y A BEAT R EE, R REFEA b0 (6] Ay X 3T 37 % J 7Kk ~F B0 B2 i 1R 3R 3R 4748
Foo WETRAERKM: (1) WA EILRI I, & EERAS 7 17 ] (122 5 B B3 ] &
HAA AR KA AS 8], HAS S MORERHRE 2 B R B R SEBn 52 5y IR A
i, TR RAE R W2k e T AR R A X I RR S 5 i 3, I Hah /bG8 —IIRT AL A2 5 T
Yy, SRZREEHAMERNNRE TR MRS 5SEPMEARE. (2 MIHERTTHE, £ilA
T3 R SRR LR AR TR b SR B P DL IR BN SR DR R KIS, T X 2
PRIEAE BT )\ T Z AMEAERCRZE S, — R B BT B 5 i K e AT i
B0 Ziiy Bk, WHEBREE 5 Wit it — R R CHP R, (55 k05 E 50
DXFRIBRAE 5 T I AR EE AT AR BN, TiIis @ - ANy, HUIX Z (AR SR BN AN, BEORE
BUR R YER IR SR T el Rtk

DR [ SRR A WA B R oMY H A ) BT, S RE IR O A B A 2 R FEGEANTT
FITERE, KR 1A SR L R SR BT R 51 b, B S A o — R I R T LA
A T EARTE SRR Z U o 36T LA BB SRR, it — 0 KB AE B AR AR
B RmEh EB S i KK, AR BUT =R BORER: (1D B EBZ S
TSGR W55 RN, SR 4 E RS 5 i eI E s 7 LUK BT
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Moy T B LA oG T 2 Uk 7 o B ORBRHER, RN SR T IaLe], 3B SN TR HE
BeAA S5 T A K B 5 20 N EZ A NGRS 5285 Pl 30 /7, i
RIS Gy i BHE I BAE Y 3 AME BRI T, AR R BCAAE 5 7 A 7140 78
BT BB T BRI R R 58 3 AR R AZAIE B RSk B 1B AR 2, LISl
MR (20 BRI 2 (MR FEA I RO, NI SIRAZ 5 i 2 [ &R, 42
1o A LI TR PR SR T P, OB Gt B R T 2 B ORI DL, ORI R A G T i
GFHESE s [FINE, NONBREC 5 7 R FE R AT AOANEA BT, IR a5 5e B, FFERIRR
St R KA, RN ZIREH AN, Waha 2 S HEF LR (3)
BEX R E RS 5 T IR R M RGR  erlRYER a8 0 DL, RO PUR Shik B aiRT A il i 3.,
N2 55 RMEREE RS E BT B SEmiiim ki, RN A B R IEAT AR i 5L
GyIE hRe, X —BRHEBOR [ SR S 55 X ik HEBOE A AL
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Abstract: Against the backdrop of China's "carbon peak" by 2030 and "carbon neutral" by 2060, promoting
the development of carbon trading market has become an important part of the overall national energy and
environmental strategy. This paper analyzes the development of China's carbon trading market qualitatively and
quantitatively, and investigates the reasons for the unbalanced development of China's carbon trading market
regionally through empirical analysis. The research results show that: (1) the scale of carbon trading in China is
small, the market activity lags behind that of developed countries, the structure is unevenly developed among various
trading products and markets, there is a lack of unified derivatives trading venues, and the market is less liquid; (2)
the development level of each pilot carbon trading market in China is currently mainly influenced by the economic
level, industrial structure, carbon intensity, and R&D investment of the location, and these (2) The development level
of each domestic pilot carbon trading market is mainly influenced by the economic level, industrial structure, carbon
intensity and R&D investment of the location, and these factors differ greatly among markets, which largely leads
to the regional imbalance in the development of domestic carbon trading market. On this basis, this paper proposes
policy recommendations to promote the development of China's carbon trading market.

Keywords: carbon trading; carbon emission reduction; carbon peaking; carbon neutrality
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