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Al A5 Ry AR S Ak 3 5 A 1 3t b A oMb U kg Al S Yol AR AR SO B AL . Be Ak, AR
SCAE ST SR S Sk 0 (R DY IR ) Al 9 OO, IR A BR T AR SRR AL AR AR

() B3040 136 W

1. B8 R U 5 B 7 vk

RS FFW K = A KRB HOA M E 2 < 1998~2013 4F [ Tl A b $ 4 12 L 1998~2014 4F v [
Al 5 e I A5 BN 12 1998~2018 41 v [ il B L A BUE 122 L 3 = AN O 122 43 SO U5 rh A A
RN E R G R A S IREEHOA E R AR =AU o i T o BE 2 A7 7 DE B IR L S PR F8 AR
S A (AR A, 2012) AR SO HEAT T WAL B : (1) 2% Brandt % (2012) B9WF5E , R H 7 SHIRSI
% (Sequential Judgment Method) , & Y 4% BE“ 1 AARAS Al 24 Bk ST A0+ AR /SO 8807 7 8 X K]
RO+ AR+ 3 07 3700 25 1L % 4000 T v A A AR sl 847 38 SRR, DT T i B ok 08 5 B
25 1 T AR BS0HE 4 o (2) B 1 A AR RAR 003 7 B R A7 5006 PR 2 AT A DR 5 5 0%, DT A o 1 T s 75 e
AT AS-BH A G I BRI . 76 BEEERHE X5 8508 e R4 7 808 v vk, BRI sl fE 28 SR 4

(1) % F R ) 6] R 28 G A7k 23 2 b o & 2B 3t 2 R A8 8l AR SO I BTl o 28 52— &
(E R TATI 5325 ) (GB/T 4754-2002) 5 (2) 2 5 BR P14 35 2 (4 52 L >R ] 1998~2013 4F — i %47
A B PPT(1998=1) X FT 45 4% 1T 784 48 b 2 47 F ok b 28 5 (3) BR /& BEAAT AL R il &k, IF 2 % 4 ik 1§
(2015) iy 4b 3 RELE , 51 BR 2010 4F I FE A, 5 Bk 32 3850Mk 55 A 2> T 2000 73 I8 Ik A E0D F 8 A ik
Bl A S G R T R ORAEYTIHRF BT IR B AU RN T o IR AR Y KT 4R
THAEGy LA SCHR 357 T 1 22 16 (B BE I 55 2 FH kg 670 A R AR [ B 30 63k O 5 48 A 5000 s O RO RE AR . B
LR BN AN -4 2 B E AR AR AR S5 A7 81857 Ml i Aol i [0) i85 B Ok 1998~2013 4F 4t
249504 /4~ LI 8 9 A - 45 1 A B 2 0

2.7 N B AR M g

B A B A B T, P R E Tl SO, Ry Al FE S Y HE R (FR R, 2020) , AR SCiE ER SO, HE il
o7 Tl 8 Y H EE (Poline) VF R Ak 35 Y HE IR BE AR AR it o [RIE AR SCd g4l SO, HE it
7 Tl 36 0B ) b T (Poline 1) AT R K HE L A7 Tl S 7= (B ) b 56 (Poline2) V4 15 Y HE 58 B
FAC FRAR B AT Rafd eI . Ak, 2% Olley il Pakes(1996) LA & Levinsohn il Petrin(2003) (1) J5
TRXT Al 4 F A PR AR AT I, W 25 SR A TFP _op R TFP_Ip IR .

F Wl A8 B T, R SO S BT B A5 (2021) DL SR A2 21 (2023) 5T, 1 LA L AR 3% (Age)
A b AR - 5% 7= (Size 1) ARb FEFE— B3 T80 Size2) EEARLGER (Capstr) W55 FLKT (Leverage) (B8 P2 IR 36
R (ROA) KT (Wage) MU GEF1 (Growth) o Hor | b ATl 8 7147403 15 B ST AR 00 22 18] ) 22
1A 5 Al BUAEE 43 530 FH R0 7 8 11 SR 5 A B ML N BCRY 8K X B0 TR 5 W AR &5 v DL [ 2 9 7=
5RO R85 W 55 ALAT AT 7= 5 6 56 07 5 B8 7 Wi 4 0 LAV R 5 R %7 19 LU R 3R0R il T
H T Ml i b SR T D v R S B kb Ak v AR Y P R S5 0 S8 T A B 22 ) ) 22 1 Ok [ 2 0
B 5 B K- LR AT BT3P s 5 K BB T DA 78 45 A B AR g KR SRR D

© W TR VeI AR 2 B SR AL, R SRR RE AR 2545 J3E 10 07 19 0 LA B St O (L W) BE AL PR JEAT T 1B .
@ ko ] A R v A o A B Sy 2 S Sy G AR A B P A M ) R AR D — 2 A A Y A g R TR, AR S
S A 47 7 e S — MBS (L) JE AT [0 R A 5, 0 45 28 T Bf =% o
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R VR A A S (ELU A T A5 R B 0, AR SOXE BT AT i S T AR AR B R AT T TR 19 B 46 R AL B
(Winsorize) . A 48 /NAS [A] 48 A5 A6 K0 9 L 0 268 X 22 5 LA K R i 5 077 22 AR, AR S Xof 38 73 A bE

FEAR O AR XA 3 IR T AR SO UER 4y 2 A5 1k i 5 TR S AR PR G T A5 R

*1 AXFETEMNEF ESHAMES T

B 577 vk FEAR & SR IEN bR 22 e /ME I RAE
Polint SO, HE R /8 7= 18 249504 0.593 1.491 0.000 10.091
Polint1 SO, HE /3 08 249504 2.125 5.140 0.000 34.366
Polint2 J K HE TR A P {E 249504 1.686 4.408 0.000 29.475
TFP_op OP 2 (0D 249504 9.668 1.615 5.520 13.785
TFP_Ip LP %30 249504 10.098 1.295 7.606 13.821
Treat g gl =1, HAh=0 249504 0.220 0.414 0.000 1.000
Age ST — AL+ 1 249504 12.281 11.535 1.000 57.000
Sizel ST O HD 249504 11.241 1.473 8.300 15.330
Size2 Mok N H Cof #0 249504 5.692 1.054 3.332 8.615
Capstr S VPR BT 249504 0.365 0.202 0.020 0.891
Leverage ISR VSS oas 249504 0.570 0.248 0.031 1.206
ROA 15 R 8 5 e 249504 0.102 0.167 -0.122 0.888
Wage SAT HR T35 249504 28.803 40.164 3.242 298.165
Growth FE B RAEKE 249504 0.429 0.497 -0.486 1.986

M. SRIESTHR

(— ) B A0 A5 DE B X o 75 He Al 2o (0 5 70 114 52 1
2 2R T HEAE BT 1 A 85 B Fo 55 (1)~ (4) 51 1) B e e A8 o g 3 e HE RS B L 35 (5) ~
(7) 50 1Y Bl e R AL e S 2 B A 77 B8 (1) FIRIER (5) SR 51 A& A2 i, B A [l U3 5 R g 5] 1
Aiolh Ay T ATl [ E AR

*x2 FEERBEEMNESSTLACUFZEEIRNIIN
(1) (2) (3) (4) (5) (6) (7)
Gy 15 Y HE T TR
Polint Polint Polint1 Polint2 TFP_op TFP_op TFP_Ip
GCP -0.475™ -0.477" -1.254" -0.336™" -0.092" -0.079"™ -0.055""
(0.032) (0.031) (0.108) (0.071) (0.021) (0.019) (0.013)
P o A5 o w = b= b= i = =
[ 5 %N = = = = = = =
HEA & 249504 249504 249504 249504 249504 249504 249504
W RME 0.671 0.673 0.650 0.724 0.709 0.757 0.847

T B R IORAE 10% 5% 1% KT 13 HE S N IE D R S B4R 3 — 3 i — A7 Ml J2 T A e AR A o R
P AR AL A AR Y (Age) Al BRAEE - B BT 7= (Sizel) (AR AR - By T (Size2) (ALY (Capstr) W55 FLFF
(Leverage) 5% =W 25 K (ROA) (FHF MK F (Wage) A BE 1 (Groweh) FEE ) B 345 ( Trend ) , * [ 72 R0 " A 35 4k 4F
B3 I T AT Al T 5 RN

O Ja AR IR SRR g A R LR St
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DL 255 (2) FI SR (6) B 45 5 hy ], A% 0 i B A8 i GOP I REOGHTE 1% MG KF 1B &N
o KRR SO f5 BEBOR S0 LA A 3R R T e Al 5575 G A ol s HE AL T ] s 4 22
R AR BN o R ) S5 R R W], G (5 DR B AT 3 A O I I X R T ek 2 R
IR IR BRAT MY BT S0 M 20 o, 1 e Al /e J03 o L 1 B 3R BS54 & SAT A Ak, BRURCR
BSOS HE 28 15 1 A T — 2 S B sk, (R U8 1 A5 BIUE S . Bk, [IIE &5 SRR e B, 4R €0 15 B BUR
1 TG Y il (Y A AR TR A T — R Y AT et S (R DR R 29 IR e i G Aol e HE RN
RIEFAE—E WX E .

(=) FAT M F Bk 516 5 BOR 2 A 30N % 58

XHE 25 43 A Y (1 — AN DB R AT R BB U e AR ST 7, BV SR i 3 e Al AN AR 7 e 4
b 22 1) 35 G HE 0 B R 4 B 38 AR R Y 25 S 0 R (0 {5 B ISR St i AS B R T 3 S i A A B AR
b o B DA T R SR U5 T 2 B D DR AE T, 3 B0 {5 B B3R S it 22 T, 308 4 v ¥ % Al mT el ik 4% o
T B I 30 A e TSR AL O A L Ml R B AR R R R e R AR A AR B AR e S 4
PO, TR] A 3K o phe 55t 448 5 T £ M 5 G HE S5 B g 4 B 3R AR 7 AR DA B X 25 A0 A A R
ARG . A LS Jacobson %5 (1993 ) Fl Beck %5 (2010) i 55 - BF 5% 2 ( Event Study) #1747
ARG 5, A T R RN

Y= >0 a,D, X Treat, + X|B + Trend, + ¢, + &,, (2)

Forb, D, S I ) 40078 6, YA A BT & A O kAR IR L, A5 DU RO, Ay BEAF 5 110 fige R [ <X
(1) o ik b i B2 B IR AR, A SOKE 5 0 0 O 2006 4F

Pl 143 502 1) T LA Polint Rl TFP_op V8 Ay 38 (2) 4l fif B8 B i, SR8 oo, 9 RN 35 ML LR
AL, A5 2007 4F LUFT , 58 B30 A8 o, P90 35 5 T 0,0 Ul B 7 O S0 ARG, e v e Aol 5 AR v
15 YA ll 2 161 775 G HE A B2 A4 23K A ) AR 0 22 S AN Bl I (]2 Ak, DT A7 H M1 AT 2 56k
Rl %65 T 2007 4F LLUS B9 52 B0 2R K0, A THE AR 9800, EAEREAR I B R AF B I L2 3% 57 T 0 Y
B0, 31X Ul B 2% (0 f5 BT B3 St , ARG T v 35 e Al i T e A ol B 5T 3R B s B I A T 4
R A AR TR R, HBUOR W 55 e O B AR IR . X B IR A, B D TEBUOR S S 1Y /S AR
AP, i 175 e Aol P55 3 B S0 U038 T 4 2 3R 2R 7 R 4 32 R AR

B A A5 1K Polint WA FAS A TFP _op

~-02p 2 0 /H/ \
Hooat ﬁ—m L '// \\\/
-06F N‘

-02}
-0sf

1 1 1 1 1 1 1 -0.3 k4 1 1 1 1 1 1 1 1 1

1 1 1
98-012002 2003 2004 2005 2007 2008 2009 2011 2012 2013 98-012002 2003 2004 2005 2007 2008 2009 2011 2012 2013
A A

E1 #HEBBRETE93A PolintFd TFP_op W ETHBBIRKE

© FEA WA AL Aok ) -7 0 M1 A 6 5 SR DL B 5
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(=) R )t

L H o0

PSR B — Pl 0=, o S8R ATULI A TO Ay 3R 5 2 ({5 DY BOR A B v O AR {82 5 [
WA I L3R 245 R R th XS TU R I R Nk (5 SR EORIR & &N S B8y o AR SO T e S 580 i
HE B8 Xof s o 5 R HE 4T 40 4G 50 (Permutation Test) , BIVH% B — 5 14 il A BL U 6 ML 15 80 8 " Al 7Y
A AR AN BOR A ARy, A 5L T IXRE A 23 422 HE N ] B B A 2 A A T R RS SRR R
CECSET ARBOM 2 H T U D o (] DS 25 SR AR ph R LI A AT I R P IR B . 1 2 B AR T 500 Tk
fEE R GOP AT R B A 5 00, ol DU B, 3 Bk (e (s b o FL 4 SR P e A fE OB o [l I, %
SR B v TR0 09 b 38 IR B0 R —0.477 F1-0.079 , PRI S AR AL (< B S Ak T R AR I 2 rh R B
NN X — B R — 2 SORE T A SO A A B

WA AR A Polint WS 5 N TFP_op

60 |

40 |

TS

20 |

=X

60

40

T

20

0

b

-0.02 -0.01 0 0.01 0.02 -0.02 -0.01 0 0.01 0.02

E2 500KkMEHLLEFTGCPEITEHBISHIBR

2. TR A 2R 26 RUBE T 25 4% B2 e A JEE ) 2 S

I3 8 o Trear, 28 B J& T 0~ 1 B Y A8 &, 28 B 100 5 BOAAAR R Al 2 75 52 21 BRI 1Y) 22
S, AN BE AR BB X A [ ol 5 i A B8 1) 2 5 o [l IF ARV — A BT AR AT 7 2 FT RE 2L T
TEA [ 73 20 3R 2 RUBE T BOSR6S A l 52 Wil ) Jg 3 2800, 285 SR AAUAR 3R T 0 8047k 728 5 T | -F- 240K
WE o AT ST R S B A A DO BT A AN A BT L FE 1998~2006 4F 11 - 35 SO, HE il 5 E
Post, 52 & , ¥ 1t = A RUHE 22 43 T GCP(k=1,2,3) R R A (DB 6CPo 3R 3I0HHR T Ak 45
R BREIR R ()5 GOP, R BN A B3 1 IE RN HA I 2R 808 B ) 3 i 45 R S 0k
Y [T U9 45 2R 0 5K o 1k 22 5%

3. HE B3 [7) 391 A 358 1L il B4 5K ) 52

2007 4F i UM £ i T BT SR I EURE, W0 2006 4 JF S F— TR R B AR ST
il L2007 4 57t 149 SO, HE 15 KL5E 5y il B2 A o PRIs b, PRI L BSR tA Xf Al AR 7 285 1 Sl S R
BEAT P e — E R (He 55,2020 AT PE A 55, 2019) , DA TTASTR B 22 411y 4 €515 OF BORE 52 it 19 52 B
BOR v [ Y R S5 R BOR R 22 LAAT BRI BTl S S A (FROE B, 2020) , 45 T ix — HR AR

@ FRT RS BR S22 5250 AN 7R AN [o) 528 RUBE TR 25 i BOSR 52 WA 2 88 22 5 B9 G 6 b, DG A G A i K 45 2R 24 oK
TEIESCHCAR  BAR S LI 5%
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S, AR SO 3 AR 2 (1) v R — 2 A 3T A O R A AT 0 TR I 8 OB B A 45 Rk
T 2k A5 PYBOR RUR U A T4 . 45 2R s, 7e 0k — 20 HE B [R] 3] 55 28 B0 358 0 1 1Bir 5 Xof e ol A 7Y
BV TE T 11 25 SRR SR A

=3 ARRERETH XWNEZE N it
(1) (2) (3) (4) (5) (6)
A5 i A AHE TS 5 DU A 502 T b HE S 58 AT M HE VS R
Polint TFP_op Polint TFP_op Polint TFP_op
GCP, -0.547™ 0.007 -0.375" -0.038™ -0.362"" -0.082""
(0.015) (0.005) (0.020) (0.008) (0.021) (0.011)
P 1 A i = = 2 2 b
I8 2 2 2 2 2 2 2 2
FEA T 249504 249504 249504 249504 249504 249504
% R 0.713 0.757 0.678 0.757 0.674 0.757
e FE2,

3 3 4 AT b — A ) T DX — A ) PR A 1 A A5k 0 SR HE 55k [ 30 3 55 00 o IR A B ), 3
T vl [ 4 A 85 ) SBC5R 22 DA SR T s AT A Ry S X X — e AR AL L O Tk — 2 HERR A
VAR T DR R BB R ) 2007 4F ] 4F BRBE B B A T I, AR SCS % SR AN N 8 (2022)
(R B SR ERATIE R I8N R R 316 e Y (R S PR P s s i o s
ﬁ’fﬁﬁ'(Triple Difference Estimator, TD 8 DDD) . &% {2 {5 G B 3R 32 2 X A7 78 S0 50 il 9% 75 =K 1 4ol ™=
A, R A S 5 T SR A B TC A fl T K ) Al 52 e A BR 5 R E, JECAh 3E 4 Fil 2KS BR B AN A 1B
SN Aol B 5 W 5 A b A0 B T SR B RS ARG O o AR SORR AR AN IR R R TR AR N S %0y B
% Durnev Fl Kim (2005) BB 52 , 4 Mk Z0 8 il 5% 75 K A2 5 (External) B3 A XA -
External, = ( Asset, = Asset,., )/Asset,, - ROE /(1 = ROE,) (3)

Horp, Asser 7m0l BE 77 BB B9 SR X8, ROE Ferm A M ¥ 8 72 i 25 38 . A SCi S8 & b &4
Ak 1998~2006 4F- External ¥ {8 , 8% J5 715 3% — Z 51 (8 19 7 B 80, & T 7 B 8000 o0 A0 il 9 75
SR e B AL, X R 0 S R AR IR L AR BB Sy S0 e T SR 4L AH R b 1T
N0, SR TR, GCP A HIWAZ B0 R B0 2D FE 10% G K P T 8% b, Z8 R 5 %€ 2 05
JRE 2 5%

4. 7% [ERRY 6 5 )

— AR T Al R R A B B o 55 TR S HKOEIE S BRT B ) AS R AR R 1E
U T A St 1 17 5L AT BE R S A AR w5 e A A AR A R I R Gk 25 S5, DT I 55 T AR SO B
SRR B A B . Y T, A S % Heckman (1979) 1 BIF 5, 44 £ — [ Bt Ak 3 550 17 #5574
(Two-stage Treatment Effect Model)?, H: H &5 — iy Bt ok 3 7 F2 19 T 5 AR A SOl Trear, 19 07 5%
Tl —AE AR Y08 o T A BT b 32 B0 5 i A 8 A5 7 — 2 R B L T LA S0 A7l P Bl
BT 32 B ehely , LS 50T ) A AR 5 TG R LR T WA B R B R SR TR %R

@ F AT WL PR R B4 A ) AR SCOH SR BT 45 43 DU TEC - XUEE 22 43 Jr ¥ (PSM=DID) F DL e, 45 21
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T A T LR S (R R S M AR R . 45 S R, Y 4 S T R I B R AR 5 Polint Fl TFP_op I,
B0 f B 2SR GOP RO 3 R 500 BIAE 1% WY Ge /K B 8 38 R B, LG 3 B9 390K ZR 37 L 3R (Tnverse
Mills Ratio, IMR) #4J7E 10% By 7KV 1 18 35, 33X 150 B 76 25 JE ALY [ 18 5 0 15 [R) R A0 1 0 1 2 7f [ 9 445
SR Al 2 A R A A o

5. 30 B ISR TR A AS ) 52 )

Xof e €0 {5 B BRI B2 117 F9UR0 T S 38 i b 9 80 R 4 B 3R A 7 A ISR St i g 7 2 Ak
HE FA AT 50 e M A 2R P4 S 00 TT v W A2, (E 0 SR 3 ¥ e il 5 A e 75 e Al X ¢ €8 1 F
SR 118 T 52 07 A X — B0, T8 4 4 L i oMl 4 9 HE 80 4 B R A 7 AR gy R S ] X ) S O AT
B UL 56 B A D M R O AR SCHE SR (1) i — 2 AR T AN AR ) B S AR & Pre, 5 Treat,
) 22 Fe i GCP,(k=2003,2004,2005,2006) , H i1 4 453 1 AR 5 Pre, HARE SR - 45 B AR T Ak 4F iy K
TEET RAER L, B0, 4558 BoR 2 605 08 BUR BUN ROV AN T R B A B30 GCP Y Wl
A R BOEE AN A | 3150 WY 1B SR U A6 W 201 [ AS A7 7 Wik 3 22 S LR MRS AR 2 B3R T ) 52 i 45 /N

6. % SRR A By S 7R 4 F

AR AR 0 6 I BROHE 4R A B0 0 VRS A AR — 8 BUE I RRER AR AR I 25476 S REAR HUAT B
WA 141198 DMAEATE 2007 4F 1T i #E AR H 3% 52933 M REAFEREA I N 22 B A7) L 127704 4> K
KRIEH W NAETE RS K R B o X EB A FEAS Aol 5 FE Al Al AH HE FT BEAA7E R GatE 25 5, X 2k
Al T B8 P A 8 AN 3 T B B AR R T Y, Bk E e ek 2 AR T b R AR L T
JEAT M, F 2 T AN [ b DX 2 20 {5 B SR A ol B AT 22 3 S 3 B XGRS o % IR B R 40, A 3C
RS0 B B AR B RE A (i IR AR AR (5 4T 2 B8 RS DX G RS REAS J1B R A7 LA Al 1. 25 2R BUR
¥ 0 R B A B GCP Y Il JH RS R 2 AR — 3.

A, HWMRESH

(—) &[5 PR BOR 2000 & 15 e Al i PRI B 08 SR

R AR SCAY BB R B, 2% 00 05 OF BORORE T8 Ao il 5 22 308 0 3 175 G Al B0 85 45 9 e SR 7 A R
], A2 A I o — 4% T g T 1 24 1 T 3 7 0 B AR S 5 08 HE L AR FR 40 X SR IR B AT IR IE . AR 3
5 ALY 1) B i T 7 At Poline 55 T SO, HE i 5 B 77 Z L, A SO, 19« Az 7= -4k B -HE " 1) 42 2o A2
K&, SO, HEE S T SO, 7 A & 55 SO, R BR it Z B ) 22 {8, SO, /7 A B /b K BRa 2, 0 so, HE
O L /D R T G A M PR BE S R R G T SO, 7 A R R 2 R R S ) T A M 7E i
AR it 175 Y A 3 PR A BT RO, AR SC LA SO, 77 AR g AR R A R A X0 B 2 T S G Al Y 3R
BB PRI LUK 56, I %ok A B0 35 G I HE AR I LI

TE B 0E 15 i ¥ 15 B4R, SO, 7= AR 58 B (Sudproduct) \BE IR THFE B i (Energyamo) BEVRIH 28 4514
(Energystr) FBE IR A RHOR (Energyeff) 53 5 SO, 7= A= 1 5 B = (0 2 bb 5 o T8 3% 5 19 H AR XK.
RN B 5 I B it 22 L DL R B 7 (B S B AR T B i 22 WK 3R 5 7R 30 TE R 3 175 G ¥ B BR AR 10
SO, Z=BR 8 ¥ (Sudremoval) J&E 536 PR B (Facility) #1536 BLIR i A0 #EEE 1 (Capacity) 53 5 F
SO, KB 5 B Z b Al B A0A BB A B AR X UL K 316 BB A JRE ) 1% 3 SR X AL
KRN o WXL B R 22 5F NI, oMk il 3 Aol B HETS KCF 5 Al I RE TS D0 SR A O 8 AR
g , Ll A Ml (8 FH REIR 50 1 4 O 3R B35 G 9 Sk 7 A DAL I A oMl 7 A= 7 i 1) R V5 T R BN i L RB TR
TH 2% 45 48 F0 AR IR R FH R 43 ST R 15 Y 0 00 AR 7 A R BT R T T G i AE T S
BLP B8 N5 QWY SEBR = o 36 404 1R [l 45 2R
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x4 ZEERHERNETHEEWHMERFZRRHT N
(1) (2) (3) (4) (5) (6) (7)
At GIECREE gL R 3 5 Y v B
Sudproduct Energyamo Energystr Energyeff Sudremoval Facility Capacity
GCP -0.670"" -0.449™" 0.005 0.230™" -0.077"" -0.085"" 0.048
(0.041) (0.075) (0.010) (0.026) (0.015) (0.014) (0.085)
FEA 249504 249504 24950 24950 249504 249504 249504
W RME 0.673 0.749 0.290 0.665 0.481 0.631 0.647
k2.

L AF DI (5)F) 45 R WoR , af A5 0T EUR S0 5 A X TR s Je 4l , & s Je 4l SO, 7™
A= 5 B (Sudproduct) 8 35 FEAK , R SO, K BR38 E (Sudremova ) I8 70 , X B , EBURNIMEZA KT, &
15 Gl A Ml B BE B A AR 7 S e 20 5 G A B A T S A A 3 e R X T e A o ) T B
USRS o 15 G Ao Ml PR AR e SR A T AR A < I N o ) BR BT AR DY, I ELRE JAR TR i Y 9
FOPTAC S T . TR I 0 75 Y b PR B HE 22 W i PR N S RS Ab FE TR e 7S G B
Sl iR 7= 2 B, BUR 20N Al 30 S R0R U 98 G 5 AR 77 o TECRIE T A AR 77 RE T 5 4R
PR KT B AR T S S U0 T G R BE 7 A IO R T Al R 1 S — o T A ¥ T 2 R e O =X
Bt 2 15 BE 5L

F A (6)F GCPAGTE FR B 2 R T, Uh I i 75 e A M R o 2 158 5 9% 00 sl 20 R R SR B R A
B (Facility) B9800 o 2 4 55 (2) ~ (4) 51 43 5 2 % 6 15 BF B 0K X w75 9 4 ol 58 59 #6 5L i
(Energyamo) \RE VR T 9% 2544 (Energystr) 5 BE VR F FH AR (Energyeff) WIS o AT DL A& 3R, &% {6 [ B L
TSI J v 75 ARl BE R T FE B B AT BB R T AR A L BN R TRV 2R 45 M 0T T i R, BE
5 FH 25 32 4 R 5T 7 T = — 2 — s 7™t FURE T R T R B A D, TR — E R VR FE A i
TR o Fan %8 (2021) & B, 2012 4ECHE 51 ) S0t f5 , 52 BR AR Ml BE U9 2% Wl 2D, T B 5 7H 2%
Pl D A T R B ZE R . 5 AN RIS AR SCR I 2007 AR ) 2 LA S, AR B TR I 2 B
U D (E O 3T A L B R MR R S R K R A T I R 1 Y
I, BEIE AN RCR A5, SRR T — 2 7> AU B e BIH AR S b . — AT BRI R S (R
DY R S IS L H T IO g BE i A AR G Al 7R 32 0 L v T G A Mk R RO R e A R T K
ILARE T, 5 AN 5 e S A AR e R A Al b R a0 R PR R A AN AR T T S R
A B R WA A BB TR, (8 DR AR A G U AR TR B/ TR R — A s g HE O X R R I — S g
5 R TR 5 R A W 4 Y SR S B R DY O ST S 5 7 e Al AR OR B R AR, T 1 AR RO
22 (1 £ TG 4 TV T R IR A 5 L, DRt v 7 e Aol X AL B B RR IR SR 45 A i BB s IR .

SR 23 (A7 OF SR 8 08 38 4o 52 1) 1 775 G A Ml 1) 98 BCA T 552 1) £ Ml B B 4% 5 o 5RO 42 fifE
RS Qe ML I B — SRR E IR TS B8R 2 5 I8 4 mF AT D, G 2R SR St i e T g Al T
I P14 il ¢ 249 o g 7K SBCBRE it A T JF D I B A8 1) 9 3 1 P 2R o O I, AR S LA Al il 5 2
IR T 78 e IR S U 22 43 A2 3fe , H b il 9E 24 RO A€ 78 B 22 7% Hadlock Fll Pierce(2010) 5544

O SROAESTEOR X 15 B Al B 7 B 52 i 1 [ 051 25 2R DL B 5
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HSATERDL, DL SAFE %L 1998~2006 4F i M KR, 22 5ICR T WMUAZE 5. 45 (1) 5] FEE (5) %) [l 19 2%
SRR, B St A T 75 S A b I ) Rl B 24 TR TR B, a6 {5 DY R A AT HE e [ H A A 1
AR H R XS 5.

x5 RRERMFARZGTEZEERERMNHREREZTRRNZ T
(1) (2) (3) (4) (5) (6) (7)
A5 T I 775 4% 36 T AW 15 g i B
Sudproduct Energyamo Energysir Energyeff Sudremoval Facility Capacity
GCP x SA 0.191 0.085 -0.058" 0.044 0.029 0.006 0.115
(0.077) (0.096) (0.022) (0.040) (0.029) (0.024) (0.108)
Gep -0.057 -0.175 -0.182" 0.370” 0.017 -0.066 0.419
(0.244) (0.328) (0.074) (0.132) (0.092) (0.081) (0.367)
A8 1 = = = s & & JE
[ 5 24 1 = = Jz & & v =
HAH 249504 249504 249504 249504 249504 249504 249504
V% R 0.673 0.749 0.290 0.665 0.481 0.631 0.647

T = T SA 18 Ay T E A2 ek S Bt 18] A8 4 PRI T 78 552 PR 2 5 (] U0 P oRE i ol 1867 5 28007 i e o AR ] 35 2.

() ZRAAF R BUR 29 00N 575 G A b s HE 5 & e o7 Ji ¢ 3 /Y T BUAL il

SR AE A5 DY BOR S S5 AR AT A BT PR i AT M Y A RS T i A A% Bl T e Al A5 R
WRIEAZ B, Al il BE 29 S o RS SRR, T G Aol TR AL A B R IR EE S A S AR IR s
RXFIRBEE B FEBE . He 55 (2020) Y WF 58 R W] 7R B R BEIR AL L RS 00 S8 T AN BB < i PR B 5 5
T BT R TR AR P R 7 b RIS B R T PR A R R . HESE He 55 (2020) 1Y
S AT AT, 5 TSR AE AR R 1E B A2 77 7K - 9 [) e 4 2 A0 AL SR BE B8, 55 75 e Al S Wi T 2 B
J5 T 5T, B AN B, A R AR TR A RN BT AR 2 S0 ] - R B R B
EE 30N — BT 7 L D IR — AR 8 R B B O A SO S F IR BUR YT | R G Al ¥ G v Ak
B BIR A R IR P G K F IR AL AT ARG 6 , 2 T 4 TR 38 3 B H0 A 5 s R

A Ml il B 2 SRR B DL SA 8RR, 3R 655 (1) FI AN S (2) 51 2 DL SA 48 BUAE S 9l fife B A8 b 1y [l 9 45
BEET SATREUN Sizel 5 Age WIIN TG AR , 76 [P HY v 422 361 Size 1 F Age 3X P9 A~45 f 1] BB 5 Bl 5
AR 3k B ADLG 1) [0 R, DL 55 (2) 9 Ay 42 i A8 BE I BR T Size | Fll Ageo Al PREEHEGEHE AN L) BE A ih
b=t (MPK) 5 55 sl i b= th (MPL) VR AR i (He 55,2020 ; i 75 55, 2021) , 43 51 DLE ™ (8 5 &
FEG T Z W, VBT S I TC AR R RIR o 45 (3)FFIERE (4) 5 43 5EH T LA MPK 5 MPLAE
PR AR B 25 5 o Al A5 7t 43 0 B AR 7 M R AR (Totalapp) SR W& A 7= Hh (Utiliapp)
5z g A0 7 B (Invenapp)VE AR BRAS 0, 23 501 LAAS L % ) 3 s 850 S5 R 20 4 i BB S &
B ) W3 B0 1 IR SR BORMIEE o A, 25 T B 52 B b Ak AT BOR W R B e L R R
FIFEAE— 52 M BT F0 R R T35 ,2021) 45 (5) ~(7) 81 BT A 45 il A% o 35 BUH ) — I {E

® AR4E Hadlock 1 Pierce(2010) Y5, SA 48 00 EAAR M 5242 : SA = -0.737Sizel + 0.043Size]* - 0.0404ge,
Hordr, Size l {ER A BE 7=, Age RFERAAFR . AE 3 LA ST ST R B, SA F5 8035y S (WLIE %) , PRt SA
& B 00 7 R o /0N ) 3 A b ol T WA 14 % 40 SO RO

@ AE Ry — 41 A R A D, AR ST SRR I 1 AL R REASURON A 1 D JE 2 R
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x6 ZEERERARTEFRELBHELRTFEXRNFEAIE
(1) (2) (3) (4) (5) (6) (7)
AR Fil BT 4y o FREE BB 0 H ™
SA SA MPK MPL Totalapp Utiliapp Invenapp
GCp -0.011" -0.025™" -0.074"" -0.047"" -0.102"" -0.080"" -0.062""
(0.001) (0.004) (0.010) (0.010) (0.012) (0.008) (0.008)
il A i 2 2 & 2 2 a2 s
I E 2 P P 2 P P P 2
FEA T 249504 24950 249504 249504 131125 131125 131125
W R A 0.991 0.849 0.803 0.842 0.511 0.500 0.463

TE TR [ i ol B 2 ) K5 45 e i ol RO PR R O T Al e ) B A7 TR R, TS (5 ) ~
()52 P52 5 B EAEA BAR X AL )7 BB A sl o 6 T R h #2142 BEFRIC AT (1) RO BET < 58 (2) 91 Ay 42 ) 72 i
LA Al A S (Age) TR lb HUBE— B 587 (Sizel) , 55 (5)~(7) 51 B A5 2 il A ek ¥ ey — o JEAR ] 3R 2

KO (FIFNEE (2) S 45 R WoR , G O 5 PR BOR SEHE 5 , A X T4k R 75 B Al , w75 B Al 1
ey B4y il 9 249 SR 3 0 R o o 55 il B 240 SRR 2 €00 15 8 B SR i 5 4 A ol o L4 19 SR TV ONE L ol T
5 DY IE 7 W Aol M IR R B b i AR A A5 DY B G IR 40 A ks B S R L R RS2 B SR (3)
I FNER (4) 50 45 R R W] 70 2 (0 A5 BY BOR SE 5, i 15 G Al B A 0 Byt 15 597 3 1 B 7 1 24 1 R
TR X R OR A PR BT EL AT RE B AR AU R A L (5)~(T) IR T S AR BT B
X 18 95 B Ak BT ™ B2 R Hh TR P B BN AR Al T A i Sl B B < A D, DA TS B
B AR B AC . M — R A SRR AR SO TE T S (U fF PR EUR 29 R TS Yl
Il R 5 e JR O JE 5% 2 (4 2 G ERE A , RIVIB SR S e e e i 9 U 3 R i e 9 e ol ) BB, D S i
& DELAR M BT FEAT B PRI 4 GORE B QBT MRS BT B & T BCRIET T N D R A R A R B
B 3 Fh B % RO A B UE S

N IRESH

(— ) A Rl % T3 58 X ¢ (5 4% % ISR S RUCR 1) 52 W)

152 55 Rl GEAUAS 2 Al AR 22 il ¢ SR 3 v ) — A, TR AR AT BRSO 2D 5 BRSO AS IR AN R
A Ml il B U T 4 SR BHZE TR Al BRoE FH R R Al BB i oA TR M R AR B R e T e Al FE AR
B% 57 BRAE B0 T 1 B AR M B PE 5 %8 (Wen 55,2021 ; Huang il Ritter, 2021 ; 37 i 4 1 248 ,2022) . 7
FETE AR Rl 5% 07 22 A B0 T, Al 4 5 45 B X G 14 45 9% 10 5 L R0 Tl BB AR LA G2 ik o DRIt , AR
O RS 0 TR R R < A AR il 9% 5 R BE A R R A (5 £ B RO RS A Ml 4 2 38 A 7 R 0 R A S i 2

A SCH] A AR AT §il44% 5T (Ownership) N R RS (Interfin) R 55 610 (Leverage ) =~ 5 it 1
845 CHD) , 78 HI 73 505 GCP 32 3¢ LA F2E ¢ (0 5 B8 BUR A9 S BOALROCR o LB S BOvE 48 20 0l A
A Al FE A & (EAA A e o 1, Hofl Al ac  0)  FIE S0 328 Mk 55 U A =2 Fe DL R 5% 7 4 £t
FORFRIR N T B BRBURAS B X S5 B PE T8 bR 0052 e, R v A B BOR Y S B RIOCR A SO

O EERMEE(2021) KBGO [F GRBOR SCHE LU |, 2% (157 07 BR B 47 0k 59 4% @ 005 BB, (5 4% (@ 635 it it
T AR AL RS S A SO TR R AFAE 22 5 0 Z BT LA B A 22 7, JRUERLAE AR SCAF 9 1 A i P BB , Sk
PRI S T aAH, 2t @ ATHAT R A Ml e 28R T 15 B ddiHE B R 25 DU OC , £l E AT 2t 0 B 14 B AR 5007 A
R A4 BUTE A Ml D I B 4R T b o AR SC S IR € £ B O S AR ik T Aol ¥ w3 RN T RER B (2021) R
BUR A R Aol 2 (o BT FE 22 1 R — B
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J& AR AR 2007 4 B A0 AR EE (Y, 2 TILHR T WA SR,

R TEHRILIR X T A Al 0B S S 2 4O P R R Y Y e S e ol 7R 52 BB G5 BE
B A ol J A B AR AT R A T /D TP 21 280 ) e o DU 5 Al A g 9 Al TR S B 2
5o XULHT T, EA AL BrEAE AR LR Al B A RS BE A8 A 800 i {5 D% 240 OGS AR 7 R 9 £
T et s LU, AR A Rl 5 5% B T e ¢ €0 £ B8 SR X ol A 77 3R A 7 TR el (EL G O B D
HEZON TS B Al AR SRS B R BB SE R OF A AN E 2 008 £ 2 S 55 Y. it
A, W R i 15 Gl A ol 14 R AR il 9% Oy SR BB S A AAORT b B R 4 BE R AR PR R SRS IR 4 5k T
DA, o 2 B SR S5 it i i oMb B 22 A f5 55 Tl B, A 8 D1 BB o ol i 3K 9 i ol 4 B ER A 7 AR
YT EZ XIR7HG)IIME () I 4 W T BEMIES . 82, BREIAEREIE TR

Je Al AF R AAPE R BT 77 RIS DL T, S (5 DR BOR X H A 2 8 4 77 R A 11

R LU 2K

*x7 ERUEMBEARNEZBERBERIELROZ T
(1) (2) (3) (4) (5) (6)
A7 A P PN I 1 T % it 5 f 41
Polint TFP_op Polint TFP_op Polint TFP_op
GCP x HI -0.097 0.244™ -0.287 1.974™ -0.215 -0.211"
(0.059) (0.035) (0.431) (0.235) (0.116) (0.065)
GCp -0.463" -0.114™ -0.463"" -0.179"" -0.350"" 0.046
(0.033) (0.020) (0.038) (0.024) (0.080) (0.041)
Ownership 0.000 -0.059"*
(0.015) (0.014)
o A o = = = = = =
[i6] 7 34 L = = = = = =
FEA 249504 249504 249504 249504 249504 249504
V% R {E 0.673 0.757 0.673 0.758 0.673 0.757

TE :BR Ownership S, A% S PR A8 AR HI G A 125 A 924U 1872 2000 Wi, DRI 3R AR 5 Ownership 1X — 5.
A FEH I m R HARRF#R 2,

() PR ML) 5 4 il 2 Je ok 4 (45 B IR 5 S il 255 2R 140 5 i)

B Al 1B 0 R A il 5 T 52, B R 1B TR 5 4 il T b R R A AN TR R TR R T LA Y A 6
BT ISR T 1R G Al 4 B E A PR AR SE R . — T, AR 1 P B B IBOROKE i — AP s R e
BRI SR i 15 e Al 2 A o YR IO B HETS 2 45 T 1 78 A 355 R B SR H gm T g Al
T I1f5 75 5 O IR PR B 55 HE V5 Ak 53T, Aol 2% FH RCAS 9 b TR 1 — 25 i o35 e Al ik B 29 0, Aol A 5
P GE BT RO G i Al A T E AR R — 25 32 B ] (He 55,2020 5 Xu A1 Kim,2022) . 2R EL P
s DX A 1) S iy A — 8 ) TR A 358 0L IR SR B A 7 0 IR AR T B A P O TR B
Ml 4 T 2 AR — L 32 B BP0, 2019) o 55— 5 T, 4 il R TN R A v S G A
RN B — E R AT R o [ B EOR X Al & R AR PR R i v o AR BN R B BT 4
fal By 1 S A A ol g 6 2 TR 1 R B DN BRI 4 R R I A 4 L T BE T AS T 52 5 L 4 R LAG K BE 4 T
R M AR O Y il B 208 A 7 SR BEIR PR B RN B A AT P R R AR T e AR R A L AR

O BT EA D KRAREN A T B B (875 08 2 800 Al i Jr A7 ] 4 o 7 B S S e A8 B, O SRAIE DY
SEU AT SRR, AS SCHE Al B A3 ) PR BRI € A2 it 5 GOP 223, B Sl i MR 25 2R 5596 748 (1D BRI (2) 51 TE 52 o
PEZE S .
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AT AR E Ab 38 5 A% 33 05 S A BE T AN W19 B8 T, = 15 G Al A5 B AT S PR3 0, 2 (0 [ B BOR X 4
B A A R R B K A B R R

it T 1T 37 7R A 355 1A BB, AR SO Aok HE VS 2% 19 SR X8 (Sewcharge) 7R 5 XiF T iy A — 45 il 7
A58 A B, A SC LA 1998 A S il 9 W 45 X7 B4 55 A8 i BUSK (Pollcontarea) i, BRI AR b BT 7 1 2%
58 T P X W Pollcontarea BU1, 75 ML OV, 4x il % & 7K - 43 591 FH H 2% 1 4 Fil B # 0% 3K A 00
5 GDP LY E (& Bl R AL R ) B9 A SR X80 (Findev) LA K M X 3\l 4R 17 43 2 ALA B ( Banknum ) fif /2 , B
2007 4F LHT 454 BE Y BI(E2, % 8 45 T A 45 R .

T (1) ~(4)FIEE IR R FHXT T A Aol ¢ 545 5% BSR S 7 11 15 15 G Aol S A i HE VS 2%
M2, Hb DX IR A5 ) S ISR SIS A ol VR HE B T A S [ 4 A R R
R, H5(6)F GOPHAh T ZR B 2 1F U6 B B S AT 5 75 S il 57 78 38 1T 1) £ B 9% 4 it 45 B
TR AR | BOR S E A M 4 B FE AR R Az B0 0 B vh o N o [RIEE 5 (7) B RIER (8) B 4 R 3R
B, 3 X ARATH H M2, SR 3KGE MM RN, — D7 T, AR — S B LR AR T e (5 DY IO 19 75 Y U HERL
L5 55— D7 T, AT AR R A e A5 DY SR A A T X i T e Al 2B R AR PR FRE R . DL g5 el L
B TIE 3 B 1) — A~ 0 a5, B8 0 o) R 4 i e 55 38 DR 3% 4 ke 0 {5 B IBAC SR 114 S5t R SR 7 A S o P
S« 4 14 T 558 R TR o ) € A B IR 3R %o 1 ¥ e Al 2B 7 R BT e T 4 T 3 00 R
ok 2 A SR K vV e Aol A 7 SR SRR R L R R D VR AR R UK S e DR L DL R
3 4 il T 37 14 I 5 i o O R S TR T A D R R R 5 AR R R R

*8 HREMFISESRARMEBERER I BRIV
(1) (2) (3) (4) (5) (6) (7) (8)
AR 78 S| Sl R R
Al HE T 2% W9 X R & AR AL AT HLA %K

Polint TFP_op Polint TFP_op Polint TFP_op Polint TFP_op
GCP X HI  -0.022 -0.023"" -0.001 -0.046" 0.084 0.159™ 0.106™ 0.050"
(0.013) (0.006) (0.028) (0.017) (0.048) (0.029) (0.039) (0.023)
GCpP -0.441""  -0.043" -0.477" -0.054" -0.413"" 0.021 -1.089™ -0.392"
(0.030) (0.020) (0.030) (0.019) (0.038) (0.025) (0.241) (0.140)

2 4 A2 & = = = = = = = =

I##] 5 %ML = = = = = = = =
FEAS 249504 249504 249504 249504 209204 209204 215904 215904

W RME 0.673 0.757 0.673 0.757 0.662 0.758 0.657 0.759

TE 55 (5)~(8) 8 1 4z il & SR AR AR AFAE GRS AR, DRI AI S2 PR 2 15 Il 9 A SRR 0 T A 7 B i b . R T 36 2.

t. EREBRET

TR FE Bl 15 G Al 2 (0 5 TR RN AR 2 9 T Gk WA Bl R ORI A A0 A LR XURR T T AR
R R bR UE” SRV A G HE . TR AT SR (O B R BUCRMESE R AR SCHRIT 1 % (B A5 DY B X w5 75

O PR RY IR MK 2 [ 55 BE T 1998 AE LB 1Y [ 55 B 5C TR R 5 i XA A A T e 4l XA G [R) R
FIHE S (BRI (199855 ) "BHE: 1 BRHAF 2, A SCHE AR B s 172 A Wi X M g i . Ak, B T T4 X UK T 1998 4F
FF 05 S, T AR SCAEAS DX ] 2 1998 ~ 2013 4F, IR I AR 51 A PR 48 X7 B 5% S it AT 3 1) Jfg 40028 4t

@ MG A LAY SE IR AR S CDP B R IR T D5 AR I T GE AR ), I ARAT 4 SR B B R TR
T R Al M B A L JR T 3 3 ok A 0 2% il R AT 43 AL 1 4 R T IE A BN RO AT T T S
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Al 2 (5 TR B85 W), T S S (5 < i O e e I 55 28 5 A 4 e (8 AUl e 4R AR PR SO R AT O ROk
e LBOR BT I G IR Bt 2S5 . ARSI T b [E Tk A b 8ol e b B Al 75 Gy i A
300 P A e Al BT e MECHE PR B DR EEREAS A B R [E T 2007 4 7 A 6 IO T SRR EUCR
TE LB A5 BF U B9 78 I ) —— 3 — B X A [ A b 9 5 o 1 v b A9 D o 11 9K S 8, A A XU
2203 BT DA YCHE A A R 114 RUEE WA 25 5% 1 2 A A5 DY SO X i 5 4 i ol 2 €8 2 TR ) 52 i 258 17 e AR
FHERE o W5 A B - (1) 2 (15 BF BUOR AT A R T 1 AR 5 15 e Al 75 e HE o B2 {8 o ) if 4 ol 1
Aol A B AR AR I HLIBRON P 5 R G A A A 3 9 04 3l A ROR o (2) M SR AE 7 R W, 4k
A SEBCR WL T 185 75 e b b AR 7 A2 7™ 1 i Dok 2 25 75 1 )™ ) 40 R 24 Of e AR 95 e e 2
T A 7 A= 77 2 S 003 6 75 2 ) ) 4 Ak L 5 T 7 A 7 R S R AT S G BRI m s e B 2R T
AT A7 ) 2 T R AR K R Dl A RE 1 e P O 4R e A 1) RE DR PR (AR A B B RE TR 2%
LERR B IR R o a0 A B UK E A N g T e Al O 24 SR R e A Ml R A BIR Y B I
TIRELBGE, T T RH R £ BT B D A R B R R AR T (3
FRIT S S B, o 3 e A oll 11 B 9 8 A il 5 5 58 A % BT 1 0T 66 oo 19 < il e R K Y- A ) T ik 2
15 % BT G 4 B AR 7 AR S0 TR el T A b BT S T e R R ) A A5 R A BRI 2 (B (R
BRBUR X H A TR A R AFE 0 o A SR S5 18 B BUR A R TE T

S, FEOr R AR LR E DY BUR A Bl O 29 AL o S (15 BT BRI AT 3 T N A S e A HE
1547 4 AL 23 AR o Aol B 558 2 B -5 1 D3 il 8 R 2 40, AT 42 ok s ¥ e Aol A B 1 B 9 3R B8 45
A2 AT, fE S R O B 2 5 15 YR HE SE B R I T — R B SEBR L. PR, 7E LA
LR Rl ECRAE ST BRAK SR N 2 (0 £ 0% ) B0 Rl 9% S5 0 2 DAB) I 2R 0077 M B R 38 N AR 4
] X F A e P IR L A RIS Y S A R FL A 9 T A A DF E < B 45 O 0 > B v D AR R TE
RAR G EOAF ST EOR A B YT L RALH] o —J7 T, ZORRAT AU IT R B A% 0355 A KU s g ik, 3= 3
R AT PPl T3 5™ VR LR BRI S 2 U (] I it — 25 58 38 < LA BRI 15 R B e AR ME S —HEZE R
Y il - B ik A e B LA A BRI AR BB R o 55— D i, 3 Bl 52 3 A RV AT A5 Al i 3R B
BB R A A AR e 7 L B R v e T Y e 2 2 RORT e — Rl E S, MR A
ol 52 B 58 2 B 4 2 40 £ B IO 24 Y B S T

B R Em O G R T A IR R M A IL BRI ALE o 2R 0015 BT B AR AR 5 T e Al ki
e i 14 ) P 0T JFG 4 0 30 A 7 AR I T AN /N Y 7T e el TSR AT BE K LA S A Rl BRI DA B <6
137 1 4 R AT Bl 1 s 4 (645 R BOSR A X R SROIRTRZ ) o 0, o [ 4 (0 £ B MU ASE S T S5 — 17, ¢
EAE BRI 7 K R B 38 73, AL 6 A i il 98 7 A ) LAt 2 €0 G B I 3 % SR AR R ¥ s o TR, 75 56 3%
SRR R R PR AR (G R T, H0 58 T G Aol S 00 i B IR AT 6P 2% £ DRI RR
el 75 R A ol PR 858 45 5 o BB P B BTG B R L A AR SO e B i i R 4 A 05 R o A — R R
TR T S A ST BUR X Aol A2 7 A B S e ey O ELA TS e sl HE SRR S AR R AR &
AR P Al A 77 S B T b ety B DRLIRG R A e € < BB BRI B L I BRI A 8 S
SR 18] 14 B B IR AL B R 2% 20T 2% LA S 2 HE Y Hh B 2R S Y 2R AT T R e R e T
Aioll 77 A e DR e 5 ) bt AR R T T Al A P AR B Y

5 =, AR G A M B B S AR LR B S B I A ek AR BR AL I . SROEITER AR T &
15 G A M BT 1) T 308 Jk B O A AR 7 T 2 ) s 3 R A R i R e A SRR i A T B HEOK -
FHEE T FH T 1 RE DAL, 412 755 £ 90 RE DAL AL A0 3 g e el /A B DL fS P 68 T e ALl 0 R 5 14 s 1 e A
T 5 BV SR — S A i Y 24 B R T B (E A A A B I 1] 3 3R BE IR B B AN A B R A
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Green Credit Policy and Green Transition of High—Pollution Enterprises:

A Perspective from Emission Reduction and Development

YU Xulan ZHOU Ying

(College of Finance and Statistics, Hunan University)

Summary: Accelerating the green transition of high—pollution enterprises is an important part of the
Chinese government’s implementation of its “30-60” climate ambition goal set at the UN General
Assembly, and it is also a driving force to contribute more positive factors to the world economic recovery
as a “stabilizer” of the global economy. As a market—oriented means of both environmental and financial
regulation, green credit policy (GCP) plays a unique role of constraint in promoting the green transition
of high—pollution enterprises. Based on the Chinese context, this study evaluates the impact of GCP on
the effect and path of the green transition of high—pollution enterprises.

This study uses the “Opinions on Implementing Environmental Protection Policies and Regulations
to Prevent Credit Risks” issued in July 2007 and focuses on the asymmetric shock of this policy event at
the two—digit industry level to construct a difference—in—differences (DID) model. Based on the merging
samples of the China Industrial Enterprise Database and Enterprise Pollution Survey Database from 1998
to 2013, this study evaluates the impact of GCP on the green transition effect and transition path of high—
pollution enterprises from the aspects of emission reduction effect and total factor productivity (TFP).
This study focuses on answering the following three questions. First, what are the specific emission

reduction paths of high—pollution enterprises under the constraints of GCP? Has it substantially reversed
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the energy use of high—pollution enterprises? Second, high—pollution enterprises reduce pollution
essentially through environmental investment. Then, under the constraints of GCP, the external financing
of high—pollution enterprises is limited. Under this condition, what is the impact of environmental
investment on developmental investment? Can enterprises balance emission reduction and development?
Third, if there is indeed a contradiction between emission reduction and development, then how should
the relationship between the two be coordinated and how should the green and smooth transition of high—
pollution enterprises be promoted?

Through theoretical analysis and empirical test, this study demonstrates that, first, after the
implementation of GCP, compared with other enterprises, the emission reduction effect of high—pollution
enterprises has significantly improved, but the TFP has reduced, and the influence increases year by
year. Second, the improvement of emission reduction efficiency of high—pollution enterprises is more due
to the reduction of front—end pollution generation intensity than the increase in terminal pollution removal
intensity. In the practice of front—end pollution control, high—pollution enterprises tend to reduce the use
of fossil energy and improve the efficiency of energy conversion based on the existing production process
and technology level, while it has no significant impact on the energy consumption structure. Third,
under the constraints of GCP, environmental investment will crowd out innovative investment, resulting
in reduced innovation output and ultimately a decline in TFP. Therefore, the “Porter effect” of GCP
promoting the innovation of limited enterprises was not observed in this study. Further research reveals
that alternative financing schemes and financial market development are beneficial to mitigating the
negative impact of GCP on TFP, while the high intensity of environmental regulation will exacerbate it.

This study makes the following contributions. First, the existing literature either focuses on the
analysis of the impact of GCP on pollution reduction or productivity. However, the essential connotation of
green transition is to achieve growth and development in the green sense by changing the original
extensive mode of production, so the green transition of enterprises should contain two evaluation
dimensions of emission reduction and development. This study uses two quantitative indicators—emission
reduction effect and TFP—to systematically evaluate the impact of GCP implementation on enterprises’
green transition, deepening our understanding of policies that promote enterprises’ green transition.
Second, the lack of more detailed micro—enterprise data has always been a shortcoming of GCP evaluation
research. This study matches and merges China Industrial Enterprise Database and Enterprise Pollution
Survey Database, which are two large—scale micro—databases. Under the DID estimation framework, this
study empirically evaluates the impact of GCP on the green transition of high—pollution enterprises. On
this basis, it also captures the microheterogeneity effect of GCP implementation from the perspectives of
an alternative financing scheme, environmental regulation, and financial development, thus endowing
the regression results with a stronger causal explanatory effect. The findings of this study provide
empirical evidence for objectively evaluating the real effects of China’s GCP and provide policy reference
for the construction of green finance systems in developing countries.
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