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(1) R, AL T BT SR A% 3P o B2 30 TINS5 18 7E 58 2 2 W M8 e se P AP i 4 250 F
BIRar . W 3 AR FEZB W T AR 25 T S SR A A st A, BT B T R A% Bk 1 i R T A
TR W) Bl g i 2 SR P2, GBI 3 (b) iR o ZEAR TR /NAY AR phds A, TIIG B A7 3P A 77 SR £k, &
FL A R AT 7 R VR Sk AN AR S B FE T /N (Ap << Ap) o BRI, 24T 375 SR M A% 3t B R, 2 Hi Al s
A FHERIG 45 R MR ) 55, BUAE SR /N Bt A SO A 2,

A2« TR MR SRPE R K, T4 2% RS 5 A AR SR HE R, b B R IR A A S 5 S B AL T
T S A A A B B R AN, AR A Rl

3. JBBRA A M

1 BRBAS B 45 /N R 2 LA AR R B A SRV AIE (B R [R] Aol T AR 45 R A2 A ARAEAE AR TR,
LA BR AR SR P BB A AE — 22 57, AT 52 M AR A% 5238 .l 4 T b 2% R Al = o1, AR 204 43 A 300 B o
AP A A T FR S 0

Xt () i p () KT RS, 155

() & -
m [1+0(e"-6)+6]

K (12) R, AL TR BE PR A BPE o 38 5 TN IR S5 IS RIRE AR Z T i 5e R B g, B4
N T ARl B AR SR TR DL 5E A
ZE Wi T 3 R B ) AR AL R
H, SR R 32 R AR Bk AR S e
A Ml 2 3 sk s D 7 s DL 4 4 R T
KA, il 4 (a) rom o W Br AR
b R R R A, Al R
HEE 18 300 o o8 A A28 A R B B K, A B
B A i 2 T A BE i L i 4 (b) fiF
IR T AR R KN AR Bl Ac,

M1 B AR R TR B Al T (a) R s B (b) R A s

B B3 mAHESELEAMMRNE
Y P E N (A< Aq) , WA U« L5 A 22T AT s 4 a1
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05 A B A A 3 2 B /N CAp << Ap) o BVl 7 B /0N i ) ™ et 5ok RE WAk A2 0] T e R AR 1) 25428, AR I gk
X 7= i VAR (RS B /N AR 3R T /N . e, AR SCHR A i 3

AT AL 3+ 101 B AR 5L R R A ] AR i o T Al i D 7 e SR g R R i /AN | T b TR I B 8 A e
K& A5 By W E N | B AAT RN

M st

(=) Bk

RSO IR AT T E I T AR o 55— 2L AR B0l T B T 1 0 i, U i R IR T AR e
TIZE Ty oty o RS SR AL H RT3 8 15 20 14 T 39 A 52 B 07 A (IR A% L 0 7 5R0) BOGE IO F) - 27 1 i PR
W FEAS IO 2021 4F 11 A 1 H ~2022 48 11 H 30 H RE4E 15 23-Bi A B80s o A 21045/ Ak 4y 1A SCHY T 4 28 5 5
o BRI 7R/ 4415 70 Bt BE g, Xl 46 58 5 0 4y BURE AR - 2497085 S 5 /N ik (0 A v 75K,
T3 DT 3o Xk - 327 3 LA 4 BT S 1 5 B S UM 2293 A 21 . B BOG T L 7 T 3 B0 1 R
O SCHRAEAE B T H B AR S5 OBV FETT , AR 3, /NS G008 A7 B T SEORS B 3t A3 B A 77 32 1 e 4 A
28, I S B SREAIE A AR (3L B L 4 14 S IR

o TR M SRR A R o RO RS R A T AR (Wind ) B8 42, BE% (A% 35U M s L
PLIR (Q5500) PRS2 , KAR M AL IBU™ AR AL AR BN DL o ARAEHRRHI 275 b R B (BEIR O 0.7857
T IE bR R T3 ALK IR N 17572 T Se b R T 50) , AR SO SE PR A F AL Ar B e ads , LAGE— P, &
Il ¢ 7 32 52 o Kt ok 19 PRIERE IR A2 2 I, A SOR T 24 H 3 C 400 A 58 88 4 55 DA 24 H B BC 0 s -, 715375 31
XFRE HIARIBRMT . FTA AR BEE I AN 38 5 A B85 RS SR AR 5 BB BEAT A4 o LA, Fas i AR
W R B/ NI UL R R XU | H IR S G R F R R B o

(ZLBRp AN E

TE R USRS AZ 1 it , ML 3 s e v B 45 1 24 P A2 B (AL 8 AR IR B HE I B AS )
WS 5T 758 5 B9 K R LAY 1 PR & AR T3R8

Marginal_costi=Fuel_cost,+Emission_cost; (13)
Fuel_costi=Fuel_priceXHeat; (14)
Emission_costi=Allowance_priceXEmission; (15)

HoHp | Fuel_cost, Fll Emission_cost, 73 A FEASIHER ¢ /INEFHILLH ¢ 59300 FRIKASE B AS A1 s ik HE BUSAS | Fuel_price,
Fl Allowance_price, 53 5 J& 55 ¢ /INEEXF R H I A BEBHI 4% R AN, Heat, 1 Emission, 53 i JEHLAL i 1 & FAALE (B H
PEFE BTG M HE SR (B2 H BRI o
Pl 5 7R T AT P 3 T Kk R AL ZL 3 B A HE BT 18 %) T 3 00 s A ot 2 A B 0 4% v T3 5 SR 43 A o AT LA
B RHLZE Y A L AR (85.88~
116.45 53/ T FLI ) 3 5 TR MEHLAL
(¥ & s AR (35.06~65.48 43/T L
i) o 7E 80000 JK FLRM I,y T i1 B
I AL B BRI DL 2 B 28 O 1
AT BRI, T 3 3 B AR
Mgk i B TR BT ARsA
R () R IRE DL 2K A B WL AT A
3% Ty, vl RE i o B AR L 1 55
FMEAT N, L EBR S ML L AR (a) PR A TR (b) JLFR A B PERCR

. U B4 mAHESELDFRARNE
M, NS T Z2 1 F1E . X U« L5 A ZE T T s 4 a1
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K% 32 4 R
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Y, A2 FB 1 SR AR B o A T B8 07 DGRk, T 7 28 W T R
H A /N £ 391 5 2 PR AR AR S e P T 300 B B A 2 P 0 1 e B S B R T LA B
8 (2016) I B2 B Hh 7 HLAEL 1 S, 905 17 320 010 EH 7 2 T LUK (16)~38 (18) FR™

min TSC, = z’_Marginal_cost“ X Generation,, t=1,2,---,9480 (16)
s.b. ziGenemtion” = Residual_demand, (17)
0<Generation,<(1-loss,) XCapacity, (18)

HH, Generation S 55 1 /INRHILEH 0 B9 J L i , o R GU R n] 28 A (TSC,) e /Mt it 72 P A TR SR8 B Residu-
al_demand, J&= 55 ¢ /INBF B R 3 L 775 3K 5 lossi S22 575 ¢ /NBTAILARL ) LR PR 38 AR R LAl IR A R ig R fn )
FH AR 4 fio 1) J2 DAR r 0 L S R v o ) AR AR S DL s Capacity JE MLA i 9 AR HL A 0 AR R X
(17) S S L5 P A 2 B, PRAIETE 2 ¢ /NI N B R S (20 S s SR A o SRR 104 HH W A, RT3 A5-4% I BE A HIL
A IS R R B B PR IS LA o R, 55 o /N A 32 PR i H AR

Marginal_cost=Fuel_priceXHeat+Allowance_priceXEmission, (19)

Horbr, Heat, M1 Emission, 73 5152 565 ¢ /NI 321 B 4 35 HILZH Y & B SCR A HE R o 3R 1 il 1 TR 22 SEUER o
SRR Y IUE T BUN E AR

(Z)LIEHKRE

R IEHL ) BT T 4 36 AT 5 WA S8 L At 3 B H A 1] R g A A A% 5 3R AR SO TR F
FECEATRL T RHF,2014)  H @ BRI Jr RGN

Price, =7y, +pMarginal_cost,+ X"y, + X y, + Iy, +y,month, X d, + €, (20)

Hor, A B2 5 Price, 3278 565 ¢ /NI I 8 I3 A A, BIV T 37 099 4 3 AR 5 %0 i B2 B Marginal _cost, 32
7N /NI I B kR AR BV PR AL AR A 5 B HETBOUBAS Z R o e S AR ST A5 5 T AR Al 22 80, AR
FIIR A HL AR [ H T AR BOAE R AT R A I WA 0, R A PR A H AR B RE S B H i T 2
L B L W ) BB T 3 OB W T RERS S B A 7 A 1 SIS AR A5 5 o RIS Al SR B BB ARk T
W & H A o) B, T3 e A AR ORI 25 T
WO BT A 1, AT ATE — e FE I b R e
BB 00 58 PR

TR XK (20) SR A /) —5fe ol
U (OLS ) 2= AN ] s B L A7 78 PN AR 1 TR) R, 325
H 7% e B BB S M D R 2R L st R i 3T
TP S 3. 55—, PR AR S L g s
AAEACHS | [8] I D 19 o 31 B & H A 32 3] i
PRALAE HARFAE B 52 00 , 100 32 PRALZH AT 375
T A H T 3 300 s AR it 25 e 400 5 Rt 2k
3 A AR R o 505, SR P A 0 A N ok

BS hA KA ITEARSEREHE KN
FEAET IR 2 . T3 B % AL 45 5k 4 o V¢ TG4 2 WL L0 8 5 o B 5, 300 LA RE A1 B 5

o WREIRL
B i BRI A BR S IR R s
O . . | XL ERAMGT
AR AN TS G A B S L LA B Al A T VI | B | ot 22 | /MR | o7 o | B[
KA GERRARZLE R Z W, &= 1 HL g e 53/ T BUR ) 9480 |56.058 | 18.192 | 0.000 | 53.437 | 125.042

B bR R AR (5T BURT) | 9480 [48.567 | 7.508 | 0.000 | 48.273 |101.276
e A7 7 7] B 52 W) B, A1 4 RN 300 B & B BOAR ) BT (/T L) | 9480 |44.265| 7.365 | 0.000 | 43.874 | 99.180
HBREEHEROSA (3 T T | 9480 | 4.302 | 0.635 | 0.000 | 4.472 | 7.069

AR R A SR R IGE) 9480 [22.204| 6.699 | 4.500 | 23.400 | 38.000

> ; - ] H = Ik HIARRE (%) 9480 |77.320 | 16.780 | 23.000 | 82.000 | 98.000

ARBAFER NELERA, jij(*ﬁ? L= Rk Ok /85) 9480 | 2.204 | 1.343 | 0.000 | 1.800 | 12.300

AR BRI AT AR, AAERR IR S50 bR A& v H RA K ORI 9480 | 4.955 | 4058 | 0.000 | 4.900 | 12.100
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JRAS 1] LT A R BRI L AR SCE % 2 (2016)
R | B US4 RN ANV S T BAS B . R, A Scad it —
B ABRBH AR 14977 TR o T B B DL 3 T 4 10 B R A
it 2% AV TE AR LR

7% SR B T LA i S AR S RSN SR L ARG
P 5 T < 32 B A Hh B A BB ke T 00 B WL 2L B AR R T DA B A
TR , 111 B3 & v RS S8R 2 3 BIARBH O M FIBR 0 1150, R It
T AR ARG E . EAME T T e — SRR T 5 4
TEG R AR R AT LR e . B Tk R T 9 1k ik
ARG R AR TR L H 25 i AR R £ S,
HE 5% 90 A% T 30 AR B A 4 8 (28 4 L A, 2024 5 7K R B
H5.2025) 0 TR B A AE 3 PSRBT 3 I I A 1 5
BREH A D2 SME T B Al BB S 2 FiL g il 2 77
o 0 A R 22 R A T T B R A A R .
AR H Al A 4 [ B T 358 B v T o O ARG, TR X R AN
SRR ENT, BN BB Z NG E , RAR A
i IX 1 S HL Al B8 S AT M I A A R A R e A RS S A
BT 375 5y B 1 7R e P A M AR T I 2 4 30T 0 35 5 i o 1

&2 AFRELRA® LA MG FFE

WSt B 4t : Price

i PR
R O lolol®
. 0.5377#%(0.556% [(0,538%#%| 0,557
Marginal_cost
(0.074) | (0.075) | (0.076) | (0.077)
A A i A S = & &
P i) 3 7 284N S & & &
D IEFEEEYe & & & =
HApy—/NEFEERY | i 15 Ji:
S/ EERY | & 7 & &
RURIUEED 9480 9480 9480 9480
Centered R? 0.101 | 0.102 | 0.101 | 0.101
AN AT PO R 56 0.000 | 0.000 | 0.000 | 0.000
RN 344.991 | 340.892 | 347.553 | 342.785
HIAZRRE [9.080] | [9.080] | [9.080] | [9.080]
i B TR 5 0.989 | 0.990 | 0.992 | 0.992
SMEYER B 0.959 | 0955 | 0970 | 0.967

T (1) 25 JE B 2 W0a] BEA77E 19 53 7 26 70 AR G
Ay B e R I W AT SUE Al T3 (K, 2000) 5 (2) £k
T 25 B30 2 Stata K14 ivreghdfe iy 4 55 B, A% R KR T
Bartlett 1 B %, 7 5 $ic B 21 245 715 045 (1994) (1) A Bl it £
FEIT 9 55, AR 8 BT, (3) % e Fll e 53 1| IR AE 10%
5% 1% B3 465 O W N SRV e 5 Jr 2571 H AR
J(HAC) F R AR o1 o (4) AN FT U3 S 36 H] Kleibergen—
Paap rk LM e (FCIRXS I p (B , 55 T HAS RS 30
J Kleibergen—Paap rk Wald F 4t i3 (45514 4 10%7KF-
-1 Stock—Yogo 55 1 L% 5K 315 S ) | de B U A 56 fel
JH Hansen—J g8 i42 ( & HIL AR RBE p () , B %5 8 A (4 b 22
4 K 56 {22 43 Hansen—J 19 C 88 3 i (& rhil ) 4 07 p
fE) o (5) 5 A i, 2 AN F R 2248 i I 4528, 4% 6]
A MIHES R AN TR

Ay o PG, JCIR 2 AR A I ST BIRAT , 28 LR HL A4 7= 2
FLERY T R AMEPEEOR . A, I SCRYA UG B 55 T R/ AR I i BRI R AP A M
A — AT ROV B 19 70 W7 45 SR SHR TR RS FIBR A o TR AR B A9 5 B

275 MO SCHR (AT 1L 78 OC AR, 2014 5 383 Bh 37 3ROK 7, 2020) , AR SCHE ] 1 52 i v, g 5 SR FIBE 25 f) A
RPRZR < X 0y i SR T A2 6, B /R Cremp,) 4 H i i L Crempac ) A S ZS SR Chumid, ), X5 145
DA 1 2 A 45 /N KU Cuvindoe ) F125 H G BRI Csun, ) o D 2 100 T AE 1) 382 T 728 dt, A SO 25 0 k) 1 5
KOS, BLAFATAR A3 S0 /INRE 36T 52 28007, DA B2 A 8] 448 J3E b n] REAF A6 09 Z= 9 1k 5 AP RS o e dh , R
K SBRAN (4 2 F53d 7T BESZ B PN IR V)8 S5 52 0, T8 7 R0 7T REAS A2 A P ik 288 55 o AR St — 51 A
PR 053 15 51 14 K 0 4% ek R F T 34 4 38 B 00 momth Xdl, , LA T AR TR) ) 73 PN V5 6 190 S5 J A ki) e 34 e 51
BRI R . e BT,

B LRSS

(=) AES R

AR SCE e 75 52 B L AT B ) ks B9 A% 00 . 3R 2904 TR AG AR . 2R (D) S T
S PR 2RI T T 5 R0 DA K ) N IRk ) i e o 2 R 380 v, 8 SRR T 0 AR A2 T A AE 1 3 2800 (R A
45,2012), 55 (2) FNAIES (3) FUFE R H J7 72 v 43 Stk — 2B 45 7 H 05y —/ NI REE — /DN ) 52 T T 58007, LATE
T AR ) 2 1 PR R R R AR, FH AT AR RV A B (4) 0 [RINF L E  AGE T 8 2 My
i, A A TTAE R R R A A 1) L ) A AR R TR 1% G K B N IE . AT VA
17 (LA (4) 9 B A% 3R K/INK 55.7% , BV BRALZE Y S o A G 1 434k, 4 S B 7 #3251 0.557 43
Beo XRUL, WM A RO S T S BR LA Y R A, ST AL B T R AR 7 AR B SEI AR AR S

W, — R BN W45 R SR 7 T HAS Bk U A B . T HAR B RS — B Bemla 45 R woR, T HAR &
T REEE 1% KT 8.3, B 56 W00, SCRe T T B AR B A AH DG HE R R (CELIR S SR 2 0L R B 4 ) I 2%
KATRRB 1) o AN, AR SCHAT T LRI . 5B — , RIFAFAE S J7 2219 Kleibergen—Paap tk LM Gt it 11 p (14
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ZE/NF 0.01, FE4 T AR S AFAE TR DA 127 RO TR %5 20—, Kleibergen—Paap rk Wald F % HHE ¥ K F Stock-
Yogo 55 T HAZ PR IEG B0 A8 109KV F A9l FUE, FE.40 55 TR AR 57 19 s s, ik — 20 S8 T RS B 5 N AR
il R e 2 [A) ELAT R A AH OG5 5 = i T T T RV RO 2 T N AR e, AR SO T B R0 4G 56 ok 36 1E
TR AMEYE  Hansen—) GE i 19 p (AR T 0.1, TCIEAE 4 T H AR 85 540 2h WU A 5 LUK P9 A= fiff R 78 e 9k
IEBRHERR " YIRS AR 3, 96 i TR i AR A A B B DU, BEXFBR AN Y CSE T p (HIY R T 0.1, Joik 4
TR AR R A A B URAE , 30— 20 SCRRBR A B A A AR B o AT, A SO 1) BRI A5 (2012 ) 2 H 78 D7 16 TS
AR R AP MRS, FEARCE T AR AT DU A BT 52 T R AR DR (PR A 2 2 DL
PR PZ R AT 5 2) o G5 2RR T, BIAE 25 [ T B AR B a] GEAYIE T4 SN, AT 25 RAR IR T A5, R W] 1k
Wy TR AR R HAT S B

AR SCHE— 15 58 1 B AR AR B HE I RAS X F ) b A A 000, 3 34 T AR L R Al T 2R, & 513K
SE 53 2 DA — 2 (T R AR 5 A 55— B B 01 VA 25 2R 2 DL (A8 LA 570 ) I 28 R AT AR 5 1) o R 3 45 3 ko, B
SRBE A [0) FE 1A% AL AR 1% GE K R 23 01E . S () B IMHE5 R A, R A THE Y 0548, Fk
B BB RAS bk 1238, B AR XTI B3k 0.548 7R o 33X BB BRIAHIAS 15) #8340 4% 1 4% S 3000 (] i
HA S R E M T BB E, o O ks BERS St 25 A% 5 0 W Al Y S PR AR, FE 70T 1 1 1R SIS
(BRI AR 15 5o

TEBRORARTIRAS T3 T, 2 3 A5 (4) 945 R WoR AL SR 0 Al i+ RO 0429, B 2 HAB N R IR FEA
AR 31 BB HE BICRCAS BRI 1508 , F T M MR B N 0.429 Zr R . AN T R BUS RRRLSAR AL T 3R W R B
HZERAKR, BA LT F & (IR T8 5L A1, 2020) , 3 7] B8 B 4l BE 0% B X Fr i HEOUSAS | 78 7€ fir
PR P I AR AR BOR A AT B o (HIH REON B Geih 1 285 R 5 £ 55 (2023) Y R IR A — 3,
X R WY HL A T AR B HETBORAS 58 70 N TR AL o 5 0z Al T RECH B A Ge it W38 PRy I R AT GBI, Bk < 39
FEBRRSE , PRI, 2 R BRI BR R B , T #5348 S R AEGE A 5 vh R REIA B W 5K F- 0 2
7 4 R Bk T 37 Ak 2 A5 W B, DA Tl o B 42 o 14 o B2 S it BC 4 93B3 40 iC O =X AT R BUR fi Ak 2 S ik
Y5 o BRAEAR G, E B AR AL 5 " LG B, S O i S PR/ L 52 A T 3 U S Ve (SR B B
45,2021 452445 ,2022)

SEA a1, ARSCAG T 9T AR 8 ) BGE T  AR AL 5 34500 50% , BT HEL T T 3 vh R B Al By — e R
T3 ), — Rl AT BE 255 = MR A ri Al =2 Ta) A BR B2 B st o X HAB R ZE A Rt A 2 B B
CHRRUAE 2007 B K SRR JL , 2016) . % il 2 )= A B 4 AL £ JER 04 . 85—, s Ty 0 T
b R, D BULZ R R A i 4 T T B IR 0 K (A Al BE A8 B A M 2 R T X T
A7 0 AEAN T 2 VA 8 1 00T EAT DR JE R A R R0 8 55, 2018) o 55—, L J S v EE R B AL Y

BT b, Al A 25 B — A o R B 0 - S i A3 ERHAL A A LR HHAHR A B2 T
LR R

Hh L R

(IR B4R, 1977) , A lb 22 0] 78 B A 235 46 7™ i 25 7 1 A AL ren W - Price
DERE I NP SN N NE N N +ﬂi%
R R 1, AV B2 2 X 5 4 X T AT R A B IR, 39 A B 5 5;)*** 5 Sﬁl** 5 5;?))*** 5 Si‘:***
AW = B HA TR EE LRk, BRI S Fuel cost 0.122) | (0.122) | (0.123) | (0.124)
. e 1 v ok Ar s e R . - 0.384 | 0404 | 0410 | 0.429
— W R 25 L, A5 Al 25 B a0 £ Wk CH Bl ST RN 4 R R Emission_cost (4a1) | (1452) | (1452) | (1.464)
AR R, 2003 ; U3 BRI 58,2007 ) o AR SCAY S AN 9 e il 2 = = b U
R e I ] L 0, E | & | & | &
L T 00 000 5 A A B T R B A TR R U, N BB B E iRl 3 R0 R B B =
N AH 4 2B o AN VNSNS ME IS H Ay —/ N [ 58 R0 7 = i =
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R A 2 SR AN E T e | 200012009 ] 2652 1172
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4. ZEERENHELAR
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IR L RUAS , 2 HL Al I 5 40 R o B i BRSc 25 hy B 19 & LA 58 445 1k % vl 0K SR 24 228.8 42 T
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Electricity Price Marketization Reform and Market Power: Evidence from a Cost Pass—through Perspective
Song Feng', Lan Ziyi', Guo Bowei"" and Cui Jian'
(a. School of Applied Economics, Renmin University of China; b. Center for Research On Global Energy Strategy(CROGES),
Renmin University of China; c. School of Economics and Management, China University of Petroleum (Beijing))

Abstract: Deepening the reform of the energy management system is an essential part of building a high—standard socialist market econo-
my. This paper evaluates the effectiveness of market—based pricing mechanisms and the progress of competitive markets since the new round
of electricity market reforms in 2015, from the perspective of cost pass—through. We begin by developing a theoretical framework for cost pass—
through in the electricity market, focusing on how market competitiveness, price elasticity of demand, and marginal cost elasticity influence the
pass—through rate. Using high—frequency hourly market—clearing data and generator—level microdata from Guangdong, we then perform re-
duced-form estimates to quantify the pass—through. Our findings show that marginal costs are significantly passed through to spot market elec-
tricity prices, with an estimated pass—through rate of approximately 55.7%. This result is robust to a battery of sensitivity checks. While mar-
ket—based pricing is taking root and facilitating cost pass—through, the market remains imperfectly competitive. Disaggregated analysis shows
that fuel costs are significantly passed through (54.8%), while carbon cost pass—through, though economically meaningful (42.9%), is statistical-
ly insignificant. Further analysis reveals that pass—through is higher during periods characterized by higher market competition, lower demand
elasticity, and elasticity of marginal cost. These findings have important policy implications for advancing electricity market reforms, promoting
electricity—carbon integration, improving industry regulation efficiency, and accelerating the construction of the new electricity system.

Keywords: cost pass—through; electricity market; market power; price marketization
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Summary: A well-functioning market—based electricity price formation mechanism is therefore of paramount im-
portance for ensuring reliable supply, promoting energy transition, and fostering efficient competition. From the per-
spective of cost pass—through, this paper addresses three key questions. Has China established a market—based elec-
tricity pricing mechanism? Do electricity prices effectively reflect fluctuations in marginal fuel and carbon costs? And
are electricity prices determined in a competitive market? Addressing these questions is of significant theoretical and
practical importance, yet these issues remain underexplored in the existing literature.

In this paper, we begin by developing a theoretical framework for cost pass—through in the electricity market, fo-
cusing on how market competitiveness, price elasticity of demand, and marginal cost elasticity influence the pass—
through rate. Using high—frequency hourly market—clearing data and generator—level microdata from the Guangdong
electricity spot market, we implement a full-volume dispatch and clearing model to identify marginal generating
units, and we then estimate the cost pass—through rate in the electricity market. We finally investigate the determi-
nants of the pass—through, evaluating the empirical relevance of the theoretical propositions.

Our main findings are as follows. First, marginal costs are significantly passed through to spot electricity prices,
with an estimated pass—through rate of approximately 55.7%. This indicates that although a nascent market—based
pricing mechanism has emerged, the market structure remains imperfectly competitive. Second, from a disaggregated
perspective, fuel costs are significantly passed through at a rate of 54.8%, while the estimated pass—through rate of
carbon costs, though economically meaningful (42.9%), is statistically insignificant. Third, consistent with theoretical
propositions, further analysis reveals that pass—through is higher during periods characterized by higher market compe-
tition, lower demand elasticity, and lower marginal cost elasticity.

Our findings offer important policy implications. First and foremost, it is essential to further advance the market—
based pricing mechanism, enhancing the key role of spot markets in price discovery, demand-supply balancing, and
efficient resource allocation. Second, reforms should focus on improving carbon cost pass—through by refining the de-
sign of carbon markets, thereby better supporting the achievement of carbon neutrality goals. Third, regulatory over-
sight must be enhanced to detect and deter the exercise of market power. This calls for a systematic and standardized
framework for identifying, measuring, constraining, and preventing market power. Fourth, it is essential to enhance
the electricity market’s adaptability to high—penetration renewable energy and establish a market mechanism tailored
to the next—generation power systems.

This paper offers three contributions relative to previous work. First, we evaluate the effectiveness of market—
based pricing mechanisms and the progress of competitive markets since the new round of electricity market reforms,
enriching the literature on the assessment of China’s electricity market reforms. Second, we develop a theoretical
framework and employ high—frequency data to empirically estimate the cost pass—through rate in China’s electricity
market at the hourly level, adding to the pass—through literature. Finally, we use the pass—through as an ex post test
for market power in China’s electricity market, providing empirical evidence on the exercise of market power by gen-
erators, thereby addressing gaps in existing literature regarding data limitations and measurement methodology.

Keywords: cost pass—through; electricity market; market power; price marketization
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Il | i s | kI | A B | B sh Y | BTy
i 0496+ | 0.413%#% [ 0.573%%% [ (0.580%%% | 0.517%%% | 0.494%%x
Marginal_cost
(0.127) (0.102) (0.075) (0.075) (0.078) (0.074)
P AR s & & s S =
Fis i) i 2 5852 s = S S = s
i i) A4 S & & & S &
i —/ N [ R S & & s = &
SN 2 SO0 = s S I = =
JURIELED 9480 9480 9480 9480 9480 9480
Centered R 0.105 0.090 0.126 0.150 0.119 0.112
AN AT U A 3 0.000 0.000 0.000 0.000 0.000 0.010
i 345.652 576.114 | 327.821 359.698 221.527 | 171.382
ATAREER [9.080] [9.080] [9.080] [9.080] [9.080] [9.080]
Job B U A 3 0.298 0.023 0.926 0.769 0.419 0.409
S PR 5 0.931 0.976 0.745 0.481 0.252 0.301

M1 &3 & AR QRS AT

MR 4 RRAE SRR BB

SR AT BB T 7 AR A% A L T Z LA AR S AR DGR R, TE I A TR 0 N RS A5 S AR SCHEA T T AR — I A
B3 38 e/ TR 1 (OLS) o ELARBERIUN T .

Electricity_price, =y, +p,Coal_price, + Xy, + X'y, + 1y, +7y,year, xwk, +¢, (Bt 1)

ot Electricity_price, 32 R BAIEHLL L W BLAR (53/ T FLRE) | Coal_price, e /8 3y SRS CH JT/ME ), Fhs e RomFEARISE (B pofi:
TR IR ZR B, ARSI A% X H O A 4% S0y o s T 78 R AE A 5 (AL 505 AN e DX 3R 35 5 R v R ey — 250, O AR
o7 M 75 | ] 361 5 28007 1, CRL A5 AT 47 0 53 ] 58007 ) TS ] A 30T year ok, o AS SCREBHT™ 7R 48 2004 4F 6 J ~2020 45 12 J 1] ) 3 7 4
MAR FIRRABERLZ b 0 r AN 25080, 0 SRR B AT Al

B3R 5 45 TN R RS B A T4 28 < 5 () B R ISR A% 15, 565 (2) 51 X BOB 1AL 565 (3) 9 S I — Ak a5 . &2 1m] 1 25
YRR OB A% ) L ) AR 45 ROV R Gt B B B . WG R SCE (LA (D) FR ) |, 3 3% g3k 100 7T
(42 I8 R HUREFE Sy 320 3/ T FURS A BT, X0 10 2% v AR 43 T BU IR 13K 3.2 90 ) , L I9 B AR 45 T BURR (S8 75 0.038 73, T 50 pUA 1 8 240
1.2% , BRBHN AR ZE AL XS H0 T INAR B SE A L o IR SERR B, Sl Iy AN AR XE LA R S 2 L T3 A, R 15 5 o RE L 2 e e A 7
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BAAE F) o

MA S HRA AT 7 A 89 28

Wi B AR o ¢ Electricity_price

flREL (1) @) 3)
SUERE | BHEUSs | H—tkE

) 0.038 0.008 0.022
Coal_price (0.054) (0.008) (0.031)

LT A A 2 & 2

I [1] [ 7 28002 2 2 Ji:

R[] e b 2 iz 2

RURIUEER 861 861 861
YRS 0.987 0.987 0.987

MRS BELFHSWENERKGEE

ST L A T 7 A RO VAR G TR A SRS L AN SO R TR 1 S 3 L A T L ASTAUAE T F ) B LA | ASCSR T T 1 ) FL A T
R LR A PR CAS R L R B0, DA R A TR Y P ) A B b O IR e I R . ARG BRINE

S 2b RSO S A A YRR T (2021) PO  BUAE )5 T W F AR AL T 3 B & A LA S B SE e 1B 00 o R 15 Ak 43 AT L 3%
(RO AN 18R FUATLZE TR I 194 J ) JUA @ 2 T8 1 g R, A DA & R AL i PR S 14 A JEE AT 28 . S S SNl I 0 T 3 R

Gl = 1{?552 - Marginal_cosl,>0},t eZ™ (BfF2)

Hor, GLAFIRE /N R R AL R TS 5 BRI HR /R BT o Prices & FOALZH TR I /9 2 L AL A« BRI P, ) 2R 4 R ek e
LR 45.3 93/ T T, B 37 209% Y B R 54.36 43/ T FUIR , AR SCHCE FRAE A SRABENLLR b R e A, HRUMLER B 9L (29 65.5 43/ T- TL
Mo Z2R WoR TEREAINZY 19.3% W IF BN, HL 70 ARRE TG 1 8L 58 0 PRATLZEL 9 4 AR o

55 0 AR SO AR I S 0 PR £ S B L T R R B ) e T T ke H A e, DR AR S PR L ) R SR TR Ly B AR A
AR AR T (2021) 19 SEHG 3 0o LA H O B R o i Hh AR RIS S D /N5 5 UL 1 T 00 o KLk v A W R e 11 3%
VR

Shortage = Ziﬁo(;], % (Demand, — Max_Supply,) (B 3)

Max_Supply, = z‘Ey_.MW“mL‘M(ﬁCapa(:ity,,t eZ™ (fff4)

Horr | Shortage FVEAEHL IR 6 1T, Demand, 955 ¢ /NBF Y SEBRHL 153K o Capacity, LA i 090 FH R LS L, Max_Supply, 55 /s
R R T I R R A o IR A WY i RS 25 O 951 0 R AL AR 4503, A A 00 1 08 Fi g (B 7 ke 11 24 08 228.8 42T LT, o
BT S S AL 4.8%

BT AR SO 3 (2020) 19 2 S (BT 50 J7 15 0 Fis D (BRI 5t 11 B A IR AE e DR Sk o AR AU A (i S e 7 L ) R e i A 1
SR, T DAL R b P 2R STRREEAT O o 2022 4F )T AR B IX A R D 129118.58 4258 , At S AT HL B 787042 T FURY
PrEpfL T BN i AT E Y R 16,4 50, HL ) BT B0 S 5400 % Al e B e, 0 (3 17 Bl 11 5 BP0 v 28 77 (ELAR I 3464 TRELIS A 5
PRI AR VAR 22 R IR O 37544400, 240\ I AR M DX AR 7 BB 2.9% .

MiZ6 FaeiRk Bk SRR 347

S HEH T R IR LB R R S R T BRI S M AR AL A0l e TR ST B TR K B S A R 7 4 A AR Al AR 50 1Y 5
W, AR SCHE— 2 AR H R B TR . R ST AR R R 4 E g R S T A B B T 3, (H e R i g
TFAEREES . WE 202445, INARE K FAKBHAE & LSS HLZR B A7 Fh ik 44.3% 5 H R & 0 A LIk 64.1%

(—)H bt X B8 A I & A A 15 SN

ZRRF XA H R P & LB B A BB FRAT Gk B T PR & AR 1) L T s A . L, AR
SCATHTRRBHA A ) B ) A A B A% 8O0, HARBE RN

Price,,=a, +p, X Fuel,+B. XX}, + X, /v, +1,,0,+¢&,, (Bt 5)

A, Price, 2 REARWIEE d H AR h/INEE A HL T AS | Fuel, 2R 55 d BB

Fs A e A 4 5 2R o A ek X7 (S B R 670 T ) LG 5 04 ) 8 o X5, U7 % e RO AR 2 fL RS ) o 1, Ry sF T i1 52 35800
Pl TE T G T ARG R, ARFEE /NIRRT 1] B 8 (AL 0N o AR SCRFRIL AR A R R 48 0 0 BROR T 4 1) o v 48 (1L
KA AR 2021 4F 12 A 1 H~20244E6 A 16 H , Hilt & BEARI 2022 4F 1 1 H~20234F 12 A 31 H) , I3 T LB e A4k 31
BEAI R RS X L, AR SCE R T 2344 HE 0 B0 T 3 850 DA S AT AT N R A O (2021) 1 FH 649 5% B M (CATSO ) Ha g B2 117 344
o UEAT AR RS T

BRHIED 2 Je R TSR] BB T 3 T A 15 S o Ll A8 R T 48 e T B R M 7 W R B (AR AR RS ) L R S AR B IR B
SR L A, DR B C ISR R 11 BRATLAL 88 R T A i AN AR A BR AR B4 AR SR 5 T A A 32 22 phy kR ML AT R R ALA A s B, R
PEEANAR L ol 3 R e A, FE 0 Sl R HLE R AR AR Bl R ELTT R A, R TR BE VR 7 LA, A BRALAL AR 2 R O LA
F 5 BRI AK 10 1% 50N I AS S B B s B S TR RRAE o S A el S T 3 (1 R 2 95 N (CATSO) T3 i FH 4 = 1
S REVR 7 LU, SRR M (4 4% S 30500 A8 T B IR H ) R e i 2 TRT I B Rl RE L AN 38 IR HIR A T g i 5 2. bakgh iRk
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SRBEM A% A BBk 1 T/ S B SE R (TR U ), CAISO TR A A% 4 Lk 1 JEo0/ A
YR IAALXT LA R (SEDT/IR ELIT )

(DHFERSE SN B Z B

k2 BT T REIR A TR A2 3 R O A5 A PE RS I, AR SCHE RIS AL E (M 5) B L, 5L ABRIE A% S8 RE IR v o FE A 52
HIG(Coal_priceXShare,..) , TEAE R 125 GEHTREIR it Lb W] 52 WL R AL 46 1) L 3 4 16 28000 0 ¢ T 00T 3% 450 8 AR AR TR & v X 4%
LA AL SRR 9 AR

BFIRT 3 4R 25 T AT A5 R SRR TEAN [ BT RE VR A2 L o HUOKSF T S BRI A% [0 WL T (s A2 S R Bt o IR 3 B 4% T PRI - (1)
JORHEA A il FRL TS B A% B0 S A0 S 2 O o X R B BRI RS ATD S 2 S v ) AR A% B AT BERLARL B MR A AR SR 2 LR TR B
B EEAEA, 3 — S B S5 A B (2) BEA BT RE IR FE o LU, v 0 RS SZ SRR 00 A% (1 300 B 5 o (2 38, BV R IR HL o
LT HRIAN M A% 2000 B W25 ) S R PRI . R T 28 S TR i A PR SRR B AT 4R T, OBAR XU v LE 4R 1A
I3 L FL T AR 2 RRIBEAN M 1) 0 B 2 W e i ) R 11K 1.4696~9.20%

A 5 SR AT b S e R B R K S ) A% SO B ZE R AR A TR TR UL L L T I B R X HL A B AR P N
B X REIRAT , A 1L Se A RER J F B RE TR B R XL, FRL D B A% S2 MR 0 A% 190 20 s 52 ) T8 T I, vl T 22 M S RSB RE D 2%
R A” B RFEY
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O AN C N4 (WL 2 ) X BE  BER (Conley ) ; A A1 ZR (Bushnell ) 5 35 7 (Novan ) o

S 30k

(DM (R BTIT A E N BRI 2520 ) L (b E L 0l 45 31 , 2020 4757 22 1 .
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