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Ele EALUMMEEALMEMERTIHES E7 ARAAKEALLFERGELSHIER

MR HE R F AR K SO, 1B EE 5 Yy, #EA T R W RefT3h " & PRl Trearment, =1, 5
il Treatment, =0 AR EBUR KA 2006 AF M Z 5 ,Post, =1, 75 ) Post,=0, m, AR 2R Al & 5 R E ,0,
R ] [ 72 RN e, S 15 22 T, kg 42 o) A5 e i b 35 e A ) R ZR Tl DR RS R o LT s o A
X, BRI EL Iny A BEITHFE InEC 2B R A% TFP AN BEA InK (F 4l [ 7 % 7= 5
W ANBCZ BB HOR 2R ) A AR InPOFH 245 AR 403 08 25 Al ST AR 3 1 )5 Ok 83k om ) A
A A 2 soe (BT AR 1, AR EA Al 0)Y, FEREAS AR - | o4 d 7ol ip & A AR — Al
BRI T F AT REAT B AT, FE AR A AR v 1 SR S B WU AL BTl 2 18, T 44 SCAH 50 B
W B R 5 B BRAE

AR SCAE FH A B0 e =3 43 BHE A AL . — S 2002—2010 4F H B Tl Ais b B0 1 A F BB LA
T Al i EARAE R AR, R Al Vs G HE R R, e T Al B R A I il
FH s P2 T v ] s sl V5 e HE OB PR D0 7 2 T T 2 1 STk rp s kg 2 D e il s e HE R
JEAE TR G T 55 Y B 85% 1 Tolk Ak 1 78— F IR Ge it T i H X HE ) 85%
DL A Tl Aol B Tl A 540 P2 5L A R A0 0 £l 0 55 DA R il i M 2 A 8, it Aol e VA
A TG YA BRAT Ry DA B A M HE A A 505 Y A8 AR R e e 1 R BsF vl B Aol 3 e HE OB PR B A
TR A Ml 75 Y HE il B A A A | AR LA Ml 1 DA R A W0 55 6 b, A SR PR A B8R T 2R A 7
TUCHS . 1 St BE A A RS X 5 K53 2 147 DT BE 6k oK VT FE - % K030 8 208 1 4 40 Ml 4% B R £ 7 DT
Bic | YR G Sl BB S £l 44 R v Y DG B A BRI il e 7 A% S E AT UG IRE , 76 DL L UC Y
Bt b A SCHIBR TR, e ands Y RN T 0 Tk A KT Tl S S AN A B
it o AR 2B G DT BC A 8 nT L 2 BRLAT B DT i R (DT e 55090 FE A Bt /75 Yo KU REAS B ) ZE AR AL T 5095
I, = RER K RUCER AT R ATREIT 8 k4 5, TR A1 6817 8h 7 4 it IR
B NACHE RN Al 44 Bk -5 015 P A 50080 P22 DG FC IS 104 B0 2R 47 PR E DG e 3 R 28 AL o ) Tl Aol 8K
it 5 v Al s G HE OO PR DCE AR T R Al Y BB AT 2 B9 il 44 B DT Y 25 SR o
2001 47 (14 lb 5 Hl D e BT s 25 PRt ) AR SCORE AR AS B 1] BR 22 7E 2002—2010 4F [ AR B 2 5
TR REAT s MBI EA T . 8 128 (1)—(5) 5 A VE L5 B AR i F bt ge it 58 (6)—
(9) 51 2 A< DT L 19 T G A ol A AR T 58 A ol A8 B3R St 22 iy 1) 32 2 A8 s i iR M e i)

@ AT A A A Al B B A A AR N A B ORI R AR AL R B AL T L R
@ R TIEE PR AT S T A BE S T e i B 2 R R (2020)
®@ PCEEHZ WL E T 5 ) (hitp : //www.ciejournal.org ) B4,
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1 FETENHARESIT
2002—2010 2002—2005
B Ay 4l FET R TR

BEAREE | MME | A2 | RoMA | RORME | MEARE | BfE O HAR ME

(1) (2) (3) (4) (5 (6) ) (8) 9)
S0, _emission 5362 12.3128 | 1.5469 0.0000 | 13.4468 | 34661 10.6553 1822 12.6223
Iny 5362 11.2091 | 1.7957 0.1036 | 17.9033 | 404382 8.8218 1914 11.3483
InEC 5362 11.0079 | 2.4373 0.0000 | 15.7189 | 41109 7.1385 1934 10.6342
TrP 5362 7.1950 | 1.6178 | —4.0591 | 13.3025 | 40482 5.6072 1914 7.1628
InK 5362 5.3885 | 1.1177 0.6594 | 10.4710 | 41256 4.5068 1939 5.4997
InP 5362 2.5395 | 1.0040 0.0000 | 4.7449 | 41256 2.3315 1939 2.6996
soe 5362 0.2652 | 0.4414 0.0000 1.0000 | 41256 0.2545 1939 0.3528

=, RE4R

1. £F OLS Wflit& R

FE X VB TE S5 B R AR HEAT 01 U3 22 i 2 % oA DE e 1 AR A SR FHOOUER 28 7 ik AT 40 BT, R 2 I35 (1)
G 587 E A Al [ 2 0N AT (53 1] S A0ONE ARLAS 25 e s okl AR B I O R AT R B S B,
REAT Bl X i 75 G HERICAFAE B0 1) BAO0E | 23 AR Al SO, R, #E— 2B I ACKH SCHa 1 A8 1| 45 R n
()TN Al T 2B R L 355 BEBCHREN i ¥ Y dd HERICR B 5 SR T R & DERC I« T-K
Al AR <HE T R AL " REAR A A 7R B R 22 57 DR X o R AT DT E B9 A A BLE R DID B34
B RAG AR 2 w1

2. EEZEA F DID At EEER

AR SCHRGE T AT REAT B 7 X il V5 B HE Y 52l , RIS R UK 5 Al 75 e HETs =2 18] (4
[ 2407, 6 X FEAS AT DT BE 5 HEAERE AL A A 45 RN 3R 2 958 (3) L () IR, 1ER 2 155 (3)1
WA H IS SO, _emission FEAT 1A 42 1 4 Ml 181 5 RN FAR By [ 32 8007, Al R E0k i B
B3 TER 2 5 ()5 A TGRS 5 Post, x Treatment, Kl 11 R £ -0.1580, Al 145
WAL T 5% W FEVEACERR Bk B ZE AL A R AR TR R T R AL R AT B W R AR T A
b SO, HET &, T REBUORAE — 2 B2 HE b SRR AL 75 Yo HE L, 1 R BUR 5 Al 15 B HE T 18] A7 7E
[ 2407, HC o (R LR N i A VR FH 0 AR 23 A T SCIE AR B3R, X FARSC i s il AL & R Iny K38
o FEVEAR S (R RET S I B L i RUETEOR A HE Y SO, B2 RR IR 9% XS
SO, HE B 52 e 35 Ok G B AR U5 T 4 Bk 2 AR R 9 75 P HE R S R 2 AR A R (TFP) X
SO, HERCHY S2 0 Ay B | 42 B3R 7 A S A B T Al A BRAR TR 4B, X K Sl Al SO, HE R
IR AR XA S RIS B3 A BEA (InK) XS SO, HEC 5200 Sy 1F 52 35 | T B 1 i DR 2 8 A 2% 2
7 1Ry 11 Ml BB YT BB AT TS G HE S 22 Al AR IR ORI Al SO, HERCI /D | 5L R FE T A7 25
B ) AR Aol BAT I8 T A BB 0 SR BBCEE 0 0 9 A= 77 O 2 (H R RS ) W 3 PR 56 A, 4521
i 7 A Al BA AR SO, HE,

T HE 2 W T FE A RBAT B S S X Al SO, HECHE % 45 BE 1 3 A RO, X 2002—
2010 4FFEANAF B 1 3 25 A0 PRGN HEAT 1A TE RS R (1) BEAT IR0, 4 BRI (2) .

2010
SO,_emission, =a+ 2, _,0,B, Post, xTreatment, +yX , +n,+6, +u, (2)
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HiB% . e BIRART W5 5B HE R R B AL H 5 R

2 EHESER
(1) (2) (3) 4
SO, _emission SO, _emission SO, _emission SO, _emission
post_treatment -0.0858%* —0.1744%5: —0.2436%:* -0.1580%*
(0.0423) (0.0429) (0.0719) (0.0711)
Iny 0.3209%#* 0.3004
(0.0564) (0.1879)
InEC 0.3750%%* 0.2122%%*
(0.0291) (0.0409)
TFP —0.2607%#: -0.1999
(0.0543) (0.1893)
InK -0.0001 0.0558%*
(0.0084) (0.0270)
InP 0.0290%* -0.0645
(0.0145) (0.0436)
soe -0.0267 -0.1375
(0.0283) (0.0854)
Observations 75183 69920 4099 4099
R-squared 0.8346 0.8637 0.7112 0.7424
TE % ok sk SR 0R 10% 5% 1919 0 VEKT s 455 A R 7EAT Ml J2 100 SR SR A A v i ; o) I 42 4ol 4R B2 FRE 2800, LA
HAR

Hor Post AR T FAM 1 BEAT B 5L 0 24 AR B 50 ¢ AR 1 B US| ELORIBEE Oy N [R] 2B Y
A SFE AR 1, A AR Gy ¥ I 0, AN ZEAR T 2007 4R Sh AR I, 7E 2007 4FIRE Post,y,, =1, HAth
EMI 0, X B 2005 AEAE N FEAELE DY TEAE 03/ T 2005 4F I ] A | 44 5 BLIHUAS (i 25 D) e B « T
AT BEAT Bh 7 S i T 0 ZE A A O 2 R R R B sl A R 4 SR A 8 FR

2002—2004 FHAGTH R B R B2 F U b B AL R 2 Al 1 SO, HE R 35w HL AT S IR i
e, TEBOR I Y AR 5L | B0
ooll SO, B HEBC RIS ENBE , g0d e,
H A BB ST (-0.07 %2 '
EEPEERCRTE AR IACIE N
R RN 020 KA, 00 e e
2006 4F T 5 Al 5 BE A7 84 4 Ny
M SO, HETHCH 21 BR 52 i A i i P 2
EPERT L p (4 01294, 02 . “ ~—__
I X BOSR SE i, 2 48R 4
4 5 W HE LR, 2008 4F A e Dl ya
2009 4EF K TR AMATREAT S ’ ~~_
N ETNIR A S S0 S IR ]
sl 5 RE D HE AR B R 4T 2 %

—m—— -
- -
o -

2002 2003 2004 2005 2006 2007 2008 2009 2010

B | —A— it - 90%HI LR — — - 90%M T |
2, BT LISl I I Y B TR AR
K, Nl SO, HEMCHE — 25 b 5 E8 FTEBESHELM
i3 \%%’fﬁ*ﬁg{ﬁ Eﬁ?lﬂl% ";;}Jhﬁ 12005 4 HEAT HO A Y FE HEAE 0

52



o S HE AR S 2020 £E 109

TE 2007 4 F1 2010 45 (14 BOR (1931 bR R 0% A 0t 0.1 1 2 B EAR R (02 R AU 2 IR e
T, H p (535018 0.1568 F1 0.1516 , R WA BA WHERN , 2007 4534 BRI A GE I8 8 1 35 P4 45
{14 ] R i DA 5 B T 4y St F5 7 B B8 A 0%, 2010 4 DU T R 55 SR T il A b R 51 5 A T B
Xof i ol L 1 A2 55

3. BREMEew

(1) VERE 7 v i 18 AR SCHE JEUE S BT v 8 FH B — e A 05 DG T 7 30 XA AR 16 A7 DG e ke 18 % e 5
IR AREA XS RBULZ AR R I E R AR 21 4598 vl AR AU PR /D 80 DT e L REAR b
TR A 2 P R AR [ (4 DE Ry 0 P A R [l A 25 R AR SRR IR T 1:3 R 1:5 SR AT DR L 7 vk
4% DT e A% D Ly ok il — A 06 ) ATl S o | T 2 R WA DT e 73k |« T R Ak 7 AT
Bl XAl SO, HEBC R i 6 m ), HLZ5 R T R E A IS S TSR A O T — B, X
HF AR SC 1) R o 235 SR AR T LR A DT vk A e 8 | 4 A R 1 R R fgke iy |

(2) HEBS [F) 30 5 22755 BEBOR M52, FEASTT T R AL T 847 8h X 4l SO, HETH A 5 i 2 7 v
] B8 23 32 B HALECR 0 T8 I T KAk 19 BB AT 20 7 BUR B Al TR0 7= A A 22 R T il ek —
[i) 1 A SCHE 3T 78 T R AT e AT 87 AR A R s IA) B oy () 2 AR ) HoAb O o, e R,
2007 4 [ 55 B th & 09 5 REIRHE S5 5 1k AR I RV T TR IR I IS A2 7 e T, AT/l 7 Y B
W, FEAE TR ) R R AR AR BR S a MR KR R AR TR ORORS AP BIR SR AT
i, BRI 3A7 Mk R 45 5000 T LA R /N KHLVZL SRR T AL BER VIR 300 377K DLR BREk
FORIAR = 20 J7 W LR BR A /INEE B R INEL S 2R BT B 2010 R4 ST RE 1,18 42 MR
I AEJE T = 52 B 0 s Al 44 B AR SCHE B A B0 P2 B G ik R BB A < T R Al 5 AT 3l
2 B SAE Al 4 BB Al i a6 b T R AR REAT B RN REVRHESE B AR T R )W
T | &I AN BOR R AT AFTESS S AN ) Nk A &) wal M5 Bk A SORE7E
JEAS BB e BLIN BR 2007 4F 22 J5 B AL 76 5 88 58 ATl MAR 7 < T Ak 35 47 37 4 Py Ak 7
HEAT UGS AR TE 34, DATTHEBR 19 REIHELE &M TAE I 28 )X — BOR A SCAR TH45 SR 152, DE e
A i IR S 4 AR R — B, RS SR BoR | TE RIS (V7 REIHEZE & M TAE I R EATI A
ST RAN Z 5 S5 FAKIR I B2 1 | R AR SCES IR AR AR

) LRI TR A1 BBAT 8h 7 iX — 17 RE BUR 223Kk #E A BUR 44 5009 4l 78 2006—2010
A IREE R ST LI 1) B (E 2 Al SO, HE R 198> B2 B R < T R A T BB AT 8 g2 AN
A7 7E ML B A 1723 10 178 DR 28 800 o AR Ak B2 2 1) ) 35 e HE BROAF A 25 5 TR 2 T R Ak 17 B
8 IR R IER 2006 4F LU BIREAS ALOR B« T Z Ak 15 BB AT 3l 7 th 5 Z BT AEA SR
MUK 2003—2005 FAE R “B 7« T Ak 15 AT 3 7 i T 8, FB kA7 WU 22 43, 25 3R, 3¢
HIR postays_treament .posty_treament M postays_treament RO R B A 2 R SO, HE A
ST RN TREA TSl G A AR AL R 80 | UL AS SCAG 45 2R fd

(4)REAA B F R BSR4 SR i e fg | AR SORF AR AR (B R A B Al |, EL A
0 AR B Al Mol N BB AT - B R REAS ) IR RTE T . O« T Z Ak 1 684730 " i H I7E T
BEL 1 A oMl R S RE BRIk | SR B JRORAR £ Ml (19 S 18 B 47 Wb F 4 R BB % il 75 e ) 5
Q@RI A R 22 0% | R 2 15 32 B A 55 R (452 | AR A e RIS BRI BRI E
ARMHRTE, S5 R WoR A TR RE S5 R R B R B RASE Al REAS (9 A TH 3R BCE T K HE i
TR EERL ) P nT AHEWT T R AT BEAT Bl X RIS A A Al A 5 i K V5 e el HE R

@ R A I8 25 R 2 W (b E A 2 5 )3 (hitp < //www.ciejournal.org ) B
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B

(5) % BRI IR IARMETR . AR SCHYSEME 1] 5 5R HT 09 282 20 DU Aol ol T SR8 2 4 19 ik
PR REAR ] VA 45 00 S35 Pk 7 AR BRI O T R B A (] SR TR A 2 W S A R T SR
AR SR Rz (0] ) 04 SR 28 2 G A7 2k 4, 230 O DU, S0A T —AF HE A8 1y — DU BTl 4 —AF B
Sl T — DU LR A T 1T I 295 2R 7R SRS AR A A [R] B R I AN 23 R M AR A 18 A5 RATH IR AR

(6) KU =H AT IR, X T HAh AT BE 2 T 2 Al AR T 24l 73 21 1) R 3R S B0
it R e A SO T T — A SRR T T A REA T B H AR E BT R
R FEREA, R Al B9 95 G HE RS 0 AT REAF 7R 20 18] 28 5, AR SR = 22 73 1 R B AU 22 73
R RE -5 W 2 8] T 56 AR AR AR B, AR SOR H BOR S Z 1T 2005 4F 1Y 47
T AT Y 2R RE VR SR E coal _intensity , FII AT 2005 4545 DU A A7 Ml A0 R 5 At T Ak R LA 2% A7 119
PAE A R B = 22 03 Y B M post_treat_industry=postxtreatmentxcoal_intensity , BFIE R, 7E
ZH RPN T T RE UK 2 o AR I R A ATk N B T R Al SO, HETL R AR | S
SEE—E, T ARSI REATEAT ML —4F (98 B #E AT DR IE | JIr L T S84l 19 BEA T 3l " BUR AL 1 Y 52
post_treatment ?}}Z :E%ﬁ’ féfl_Iﬁ post_treat_industry ”ﬁq&o

W ALE g R R AT

TR REAT 30" BA W% 075 SR ROCR | BIVET X8 iR 2 AU HR R Y 77 RE B0 75 Qe 1 i)
HERCAFAE B RICHEON, TR 4 | 3 A — b1 8 A SR 2 188 5 ] Ao P 7 AL 1) A 52 il Ml 7 e HE i, R
Tl PR (R HE RN K FE A A IR AR R AT 4 7« T A5 AT 3 MU TS B A b A BE R HIIR L, JF A
SRVE AP B 5 BEWE JT (Price et al.,2010) , PRI 23 47 7 A Ml 388 528 96k 7 2k 58 WAT: 55, 3 Fh i 6 A=
PP AR U AE B4 0 SR BLSEAEAE e AL TS PGS R BR IS P B A O UG TS
LWy 7 Az o R I R T G W A BRAR L T T A T BEAT B B TBEE 1 45 WRAR Y T fE
B AT BE 23 X5 Al B AR AR IR B DT A BR YT AR S 3X L PR Y ek AR s 5 e T e W i 7 AR (H
ST e MR 7 XA & AEAE FHIE A Fr i

1. HLEIERHT

(1) BEPRAE AR T 5 RE IR Z5 M 56 72 . REIEEE ) A A e R i LA LR 7 20, 228 It
A BRI JURE % 1] 5T S T I 0 BR R R T BB IR T BCR . it AR SRR ISR AR TE 5
M) 35 G Wy HE S P L SR | S A M 2 5 3 ok R R AR A B ke AT T G HE i, SR Al
PR B A S IO 50K ) 185 B IR I FH R fuel_efficiency , R TE T T Z Al b Mo I 2 i o5
A0% AT A AT AR FHBE DA BRI i) AR Al ] 25 77 22 R B 9 SO, S5 15 4, i A il R
IR IR BE P 1 2 ik AL S, CO, . SO, HER A X /b | # post_treatment BT RE VR
BOR fuel_efficiency M1V Z5 5 W3R 3 55 (1) FN TR post_treatment "8 1 R AL Z R, R« T K A
M5 BEAT 3N i 2 MR T 1Al Y BE IR AL T RE LA 280 1 4 T D8 B T & R HE Y [
F s 23 a0 Al 8 75 G HET, A | BE IS FHASCR 3R T — @ FR BE A B IR AE Al A P HROR
PETr, b2 B T B BURXS 15 Y HE O A 1 P R] DR AR 2 75 8 S R R 45 A B U ok S
B, T A A T XUEE KRR R BB IX — B B YR A B | AR SOR AT R S 28 gas R IEAT
AT HARGE 3R 3 58 () BTN G5 R BIR post_treatment XTI R TIH 9 gas MO RNE R ECH 1
A I VARG ) T DU Y Al O B T B AR R TR 2 45 A 3 IE AR IR 2 ok B AR TS

D B AV G R AL
54




o S HE AR S 2020 £E 109

Qe M B R RE IR A B Bk Bt R RS, Xl RES Al o T RMRGE L T R A 1 AT 3h
WHE F bR A 56 0 T 58 OB SE H A | AN A5 A8 2 0k 20 BE LT 2l B A | T3k — 5 UL AS ) 7 28 i R )
T Lo, 3O AR SCERIRGE T 54 diese 12715 BEBL A NS B haiHE 22 6] 1 BIp [ 800 B9 A F  SE3h T )
PR AR AR e P T it 5 OO A HE IO LA 3 2 EL 35 B AR AR, AR SR B 1 S84
e A 1Y BE MR HE =2 8] P 9 A A 2SR AN SR 3 5 (3) A i Iml A AR O AN 3 SR Al OF
BT 5l S i R i 15 B AL

x3 REIR{E AR BEIRES M 55 LR HE
(D (2) 3)
fuel_efficiency gas diese
post_treatment -0.1965%* -0.3131 -0.1687
(0.1179) (0.2617) (0.3940)
Observations 3042 4099 2258
R—squared 0.8337 0.7470 0.8303
TE R EREE (1) 503 BE IR I fuel_efficiency MIVASM  HAR sl Al B AR5 AT 43R

()P HHEARRCRIET: 7 10T B AT DLy Aol 75 BRI ) — ik Ae | W SR A
M 75 18 o 3 A A= 5 0 T 2Ok S T B8 H bR 2 T RS Gl HlE T, B e 2 A 8 e e ke AR, L
A & EEERE post_treatment X T S =B WX B0V X owrpur AT H1A | 3R 4 55 (1) 51/ 1H R %L
R FE HAE T 1% 0 B E VRS R TR AW RRAT s M T O TS e B AR,
dill 2 Ve 5 B (4 2E 7= 8 TR R s G e, ER ke R v 14 T 2R R Al 8 —
TS24l oy 58 BUR B AR MTHEAT 0 —FPATR 2 88 AR Tl Kz ke

Wb 75 G W T Bk B AN T A 7 e i e R R B i T R B Y B, AR SO A I P AR R
AR AT BE 52 W L], A SCRI T SO, 772 A L SO, ZBR 2 (] SO, ZBR & bR D= A s i it ) M
M ) VRT3 B 5 Ul =2 T ) I [ 800 2 73 2 DR Ay i AR A3 ) i T R BSOS T ok SR L
St b Al 3R TR ROR R AR X e 1 ok AR UM 5 007 BEBOR 2338 1 4l 2R OR N (B0 3
TR IR RO S8 BUT 55 H bR, BRI, SO, 72 AR SR BT Al 38 2ok 6 AR PR 3 B AIRHE TR 23800 5 1T SO, B
R DU AU TG S e Y Aol Ry B AR 75 G HE TR A T B R S AL 3, Bl Sy 1 R I EAT A B B,
I, 3R 4 5 (2) . (3) 914 post_treatment 38 BI04 5 %F SO, 7 4E 1 (SO, _ production) SO, B %
(treat_rate ) 1A | 25 R B IR post_treatment ¥ SO, _production  treat_rate ¥t W [ B R (BRAR
Kim T 109%0 B F MRS A p fE530 0 0.1235 F10.1231) , Ul BHAE“ TR AT EH T
Al B A SR Y AR H AR HE S ) EE D i e R s b B O S AR RN, X S ie S T R A
M1 REAT B R B B AR A O, 5ETE H IR R DAY GRS D Sy B H AR e 2 O RR IR Y
et HITR) L, PRI by R 45 8 DR AN 5 75 G W 8 7 A A 56 T AR 5K i Ak B I A O

2. BRIRMSESHH

T AN REAT B0 38 2 9™ | R IR R R AR T DL R B AR 25 45 Ty 2t 3 BRI T Al v G
HEL , AH 2 AN [F 2B Al iy Tl R AR b i 25 55 AT B8 2 e AN [m] 119 07 R 52 BT AR H bR, 2 7R
SRS Gy HE Ty T AL AR 2 5

(1) 68 B b5 58 BN AT R 28 S5 S5 ) . A il AR EAA Al i P e BRBT A il AN TR] 6
VETC 5 B REAS 23 Ry A Al AR A Al ke 3 A < T 2 A 55 BB AT 20 % A [ i A i £ Ml 19 52 0
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HiB% . e BIRART W5 5B HE R R B AL H 5 R

=4 7= | BE TR 45 4 X iR HE B 22 i
(1) (2) (3)
output SO, _ production treat_rate
post_treatment —0.3984#** -0.1282 -0.0703
(0.0819) (0.0827) (0.0453)
Observations 4099 4099 4099
R-squared 0.7899 0.8225 0.6701
TE . RPEREE (1) IR oupue MNASN A B HIAL Z B LT 45K,

it 4E RN 5 % Panel A s, 8 B SO, emission #EATH1E AT LU BLEA 4k FilHE
A Aol 1 [l U3 R B8 Syt B A Al HE R S5 R AR B350 FE < TR AL 19 REAT 3 " I BUR %
SR b B 4R 20 4% 4 00 71 BB AR T A 19 5 BE A DL R AT B AN R JOF HAR AR AR T
FAN B A AR DL AT F 4, 38 S B A Al AH F T 3E EA il 5 AT 68 T i 5™ )
BRI 2 BRSNS AT AR LA BRI 0T n] AHERY  AH T AR EA A A Al 175 G
UHE SR 32 A (BRSSO RANAS SR IX —HEWT S0 38 2 A 4 D R BOE A Ml 1 75 G s HE
RORAE T A Ak 581805 fg B A 515 Ge AR = 8] i 4 T AL LE A Al AR A Ak Z [ 58 38
KA T ERERYSER 7 DR LS e AL TR T BT A Mk AR A Al 2z 1] A o 22

N T it LR FEHLH A A Al AR EAA Al i 25 5 AT DL 4 20 1] )3k A A B S B n
% 5 ™ Panel B Fi7n, Panel B2 (1).(2) #0705 AREA Aol | A Ak X A8 I8 205
(fuel_efficiency ) By 1A | 25 538 7R JE FEAG Al 78« T 2 A0l 19 BB A7 30 T 1Y Be U4 8038 1 42 v Al
T A Al B A 55 (3) | (4) 5053 2 3R B Al A AT Al 6 7 H (owtpuae ) B 10T 45 2R % BTG
Ve FEA Al 3 S A A A ol AP 3 ek ™ 33X — 3R A5 ok 5 itk AT 55, 2 T ek 2D 3 e HE T A xk
P& B, Al FEA Aol 5 ) TR 4 i BRI FH A% T A Aol U e 0, el T T Al 1 e
Frah” A E 1 RE H AR I SO A BT 7 B AT M FRE T IR A0, T AN 2 A ol B 52 1 s HE RE
(Price et al.,2010) , AT 5 SO 2L RE P58 FH SR B 9 BE T 0 A BRAY A oMb AN A5 A8 T i 5 e 919
AE H AR (BREVFIFRIR Y, 2019) , HRE ZE R >k 58 0 H A, AT Bl HEBOR A andk =G Ak

PE— 0 FEEA A AEEF i 2 18] SO, Fﬁiﬁ(SOLproduction) S0, R (treat_rate)
ATE] L HER I S T Panel B #I5 (5)—(8) I/, SO, 7 AR AR B T Al FOR R B $E T, 78 16 47
Al AR FEA Al 5 e E 38 BN B R R EOR I, EA Ak 1) SO, AR R D BORAL
R TE SO, KFRR I AEEA L &5 5 2% 1 I8 4 AR EUA Al B8R KA B i o 6 PR
R 1 B e B LR PO 1P 1 [ S R o e SN D S 7 G B 0 0 3T 1 SURE | E5 5 o A= ST B 0 s 4
it AR A w8 S AT o ok S8 T g B b, 52 BT G HE R A B ARG T [ A Al AT e A T I 5 v Y
5 HE H AR, HREVE RN | B[R] CHR RN A anEE A A,

(2) DI R A J 22 5 19 RE H ARS8 UAT R S IHEROR | 7 IR 5% & AN P LR < TR
AT BEAT B R A A R W HEROCR 22 50 O T I X — (A1 AS SOR AR 0 S 2R 50 3 DX A
TG R X PR A FREAS AT [T 25 R 6 1 Panel A s, Hh oG &R0 X FE 5 REBUR T 1975 L
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x5 N[5 B A £ b ) 22 0 57 B 1
Panel A A A FEE A Al ) s HE 5 B
(D (2)
Al AT Al FE AT Al
SO, _emission -0.1332* -0.1413
(0.0783) (0.1729)
Observations 2960 1027
R-squared 0.6961 0.8445
Panel B FEAT A AR FE AT Al 98 HERL ] Y S 5
fuel_efficiency output
(D (2) (3) 4)
Ak AT Al FEAT Al A A Al A7 il
post_treatment -0.2426% -0.0684 —0.3878kk —0.3945%
(0.1304) (0.2110) (0.0816) (0.1975)
Observations 2068 881 2960 1027
R-squared 0.8322 0.8469 0.7640 0.8484
SO,_ production treal_rate
(5) (6) (7) (8)
Ak A Al A Al A A Al A Al
post_treatment -0.0771 -0.1957 —0.0970%%* 0.0186
(0.0831) (0.1705) (0.0403) (0.0964)
Observations 2960 1027 2960 1027
R-squared 0.8024 0.8868 0.6604 0.7363
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*x6 AN [E) 3l (X B 2 0 5= o 1
Panel A 7R P4 3 b DX 0 sl HE 5 o 14
() (2)
oY R b X IR H X
SO, _emission -0.1973 -0.1205
(0.1324) (0.1469)
Observations 2314 1784
R-squared 0.7497 0.7325
Panel B Zs 175 F 4 DX Al 3 HE B ) S o
fuel_efficiency oulput
(D (2) (3) 4)
oG S H X IR Hh X oG S X IR i X
post_treatment -0.2026 -0.1633 —0.251 1%* —-0.5766%#*
(0.14106) (0.1993) (0.1083) (0.1742)
Observations 1691 1350 2314 1784
R-squared 0.8348 0.8329 0.7949 0.7799
SO,_ production treat_rate
(5) (6) (7 (8)
oG S H IX IR b X oV S Al X IR i X
post_treatment —0.2217%%%* -0.0159 -0.0843 -0.0475
(0.0825) (0.1352) (0.0534) (0.0661)
Observations 2314 1784 2314 1784
R-squared 0.8298 0.8121 0.6801 0.6561
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®7 A A [8) £ Ml Y 2 ) 5= 1
Panel A; AN [ 114 £l 9 57 0 4
(1) (2)
INALA KA
SO, _emission -0.1160 -0.1725%
(0.1464) (0.1055)
Observations 1634 2221
R-squared 0.7054 0.7899
Panel B HUBTAS 6] 1 i ol 98 HEBIL ] 7 5 1
fuel_efficiency oulput
(1) (2) (3) 4
AN AR RELA AN AR RELA
post_ireatment -0.1040 -0.1481 -0.1018 —0.4197%#%*
(0.1815) (0.1592) (0.1883) (0.1213)
Observations 1055 1810 1634 2221
R-squared 0.8434 0.8372 0.7227 0.8120
SO, _production rate_treat
(5) (6) D) (8)
post_treatment -0.0837 -0.0958 -0.0741 -0.0559
(0.1343) (0.1376) (0.0696) (0.0507)
Observations 1634 2221 1634 2221
R-squared 0.7861 0.8555 0.6560 0.7104
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Study on the Mechanism of Firms’ Pollution Reduction Under the Constraint of
Energy—saving Target

HAN Chao, CHEN Zhen, WANG Zhen
(Center for Industrial and Business Organization DUFE, Dalian 116025, China)

Abstract: As the global calls for reducing greenhouse gas emissions become louder, China has actively
assumed international responsibilities in line with its own development stage and national conditions, and
implemented a series of energy saving actions. However, what is the effect of the energy saving policy? Can it
produce synergistic emission reduction effects? Based on the Top—1000 Energy—Consuming Enterprises Program, this
paper takes sulfur dioxide (SO,) as an example to explore the synergistic effects of energy —saving policies on
pollution emissions and its mechanism. We find that energy —saving policies can produce significant emission
reduction effects. After a series of robustness tests, the results are still valid. When examining the impact
mechanism between energy—saving policies and emission reductions, we find that the incentives for energy-saving
policies to reduce pollution emissions have direct evidence in terms of production reduction and energy efficiency
improvement, but the change in energy structure does not play an effective role. Further studies show that there is
significant difference between state—owned enterprises and private enterprises in the way of achieving energy—saving
goals. State—owned enterprises achieve energy—saving goals by reducing production, while private enterprises achieve
it via improving energy efficiency. Therefore, private enterprises demonstrate better coordinated effects in pollution
reduction. Meanwhile, we also find that there are different pollution reduction effects across different areas and
different sizes which are related to the way they choose to achieve the target. We believe that when formulating
energy —saving policies in the future, more considerations should be given to the possible coordinated emission
reduction effects, instead of splitting them, which would result in a win-win situation.

Key Words: energy —saving policy; top—1000 energy —consuming enterprises program; pollution reduction;
coordinated effect
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