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B 2R A R ELIR o QM A ST, DLl Bl N ST IBO B 7R o Al 28 4 [R  fi
JH 2 AR AE 0ok 25 Al TR 2278 B AR O3 I 1 RO BRI o @Ak Bl BT RE 7, £ 4 R I SR A TR Y R B
Y3 A ol DA < i T 37 0 A il 0 ) RSE R DA ol 6 B 0 ( BB IR SRR, 2021) 0 DAk BEA
WA BE P A Ml 1 5 B (AR P 2 A S Al Dotk B RY (IO B3R s, 9 ELAE T L 2000
AT g S JUL 1) 8] 5 58 7™ 450 98 00 A% 418 HBONT T8 96 )™ e A1 1 B4 AR R AT - el Ak L

2. 35 FR M

KT WO R B AR 5 BeHERCEE In(pol), 48 AR N BE , AR SCAR A AL HE SR (2013) 4 [ ik 75
e HE R P AT A S AR HE R A R RO AL AR AR Tk B K
TR Tl BRI 3 N 005 e ) HE T A b A SR P T 00 3 B 1 A Al 2 3 B R
JE %98 bR RE A5 T A A T ST A Ao B 35 e R o BRI O A5 32 Ao BEA T AR e AL AR B 4

x s

- X, "o, " (x, - &) . » -
“E g, - 2: o, = 2 o, B A i B8 5 R

n—1

WREAR R AL . 2, =

LW HE L, Z, RRbRELTR A . OARIERE A SR UEIL HIBE Z SRFEAS YR Iy 2250 05 R QSR AR APy
J7 2250 B R B R AE (B AR 7 B, MR O 22 HE I 6 E 4 R0 . @& S A LA H T 22 Tk R AR
AU HEA T AR RN, A5 B Al 75 G HE ORR AR 25 6 48 BR O B A SRR

3. B0 ¥R L AR

AR SCAE SRR FE o 32 {3 A SRR RO B AR < Tl A oM S P R e Al 3 Y HE
RO P . 2 pE 2] 8 (5 B 5L R ek B 0 1 TR] X JE] SR 2004—2009 4, A4 & R AT RE £ (1915 B, AR S0k
PEOFFEREAS () 1 (8] DX B 2 2000—2012 4

e T A Ml B A AT L a3 M A B WO 5 R R AR AR L T Al T g HE R s
J2E ), 5 il P BB R T FE 35 Y i A 7 CHE TR R BT R A AR o R, R RAR AR SO T
T RS T X 35 9 A SO0 A Ml 508 28 2R A7 G JC A e o %o op Tl A ol 580 2 A b sl
T Y HE TR 2 04 DT IE , A SC A % i 6 4 (2020) 3£ 4732 A5 DR e B B8 - O T P9 A 50808 128 Ay 4ol B
A g BEAR O AR AT DR TC , X F SR DEAC b 79 £ Ml A5 A< 2 7 42 BEA . 48 Bk AT DR 5 @48 BT 4008
J T B Al 44 B e Y OB R 6 T 2B BR R T b A Al BEAS  Fi R il 44 B 8 OCHETE B
HEAT VL, XF AT AR D E b A Al BEAS (o Al T 76 H {5 B 2EAT UL C o ), A SCAlBR 1 LT A
AR s B — 5 e Wy HE i BT G W A /N T 0 B A s TP S A L [ ISR AR B 2k B
ANT O A s Bl AN T8 AR Al 5 5 8 ALK T 500 3 I A Al 5 BV /N TR B RO R BT
FENF T B e A BT IH AN ST IH A Ak . DS R b AR SCE i — B A T %k
P e, 19 3 e 2l AR

. AT

LB
AR SR ) Al 86 R SEONE AT M — 4 53 2 ] 5 RS AT — 4 {5y 28 BT SE RN, HL AR R
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BRI FN I JZ T A TR 7 i X R E R R AT A TR o R 1A RN AR TR A OLS [l A 4% i) AR £ [
SE AU A Ml [ R RGN, A ) A S 1 A S0 A v % R 2 A ol £ Y [T A 2 2R . AR UL 5B
(SR TR A OLS IR £ 2R T L B, A% .0 fifk 6 78 e —— 8 (B0 B0 e 280 W3 8 1 U 22 0 00 3%
35, U B R A 2 A T DL S R AR Al A 9 R HEORARE . B (2) B SRR T A A )
RSO AT A Ml [ 2 2500 A 10T S 45 258, 5 (3) B 7 1 45 o) 17 A ol 1861 58 %0 AT Mk — 4 453 52 L [ 7 R0
R 308 T — 4 07 58 L [ 7 RO, A 74 15 3R 28 0] ol 4 B2 A DI 45 51, m] DL B 0 il R B R AT
R E N, HRBOR/NSGIRA OLS BUHZ RAH L AR A K o 55 () B 7R T 4 ] 4 0 [&] € 20
[ Fof e o 15 R 26 B Il iy — A b = T ) [T U 45 2R, 95 3R B, 9% (BT A 2R oA o ) 0L 2 I R KA 9
BENG, HX — 45 Rl 1 19 0 B F RS . LUSE (4) S0 S ek B8 v A AL B ME B 9 A 31 £
THES R B A8 Al PR AL A DL T, S 43 (BB B Bl A B SR I, A ll 75 e HR R AR SB35 [
2.29% , RIVELWSC il T LA 2 fie 2 il 35 e ol HE

*1 HERBOELER
(1 (2) (3) (4)
In( pol) In( pol) In( pol) In( pol)
VAT -0.0734™ -0.0415™ -0.0229™" -0.0229™
(0.0132) (0.0110) (0.0064) (0.0068)
Al [ 5 %500 e 2 b =
AF 53 [ 2 550 15 2 5 i
AT ol x5 73 8] 5 4 & & = =
I T AT 3 [ 5 A% bz 7 7 b yo
RBEZH i w Al Wi —17k
(ZEN 361381 320555 320524 320524
R? 0.0659 0.3218 0.3463 0.3463

T o e 2 FIAGR 10% 5% 1% 898 35 VK 5555 WO S 07 2R RO AR TR . LATF & 3R [H

L.EMRANEES BT HERED

(D)PAT R ARG IG o A% SO 1 (B B % 73 e 5 S5 it i Ak 34 20 0 of 2 ) A2 Ak 32 75 — SRR I
F g%, LUBA PR 22 5 OB 22 40 Al 1 AT A R O B . B R R RE T

In(pol), = a + B> VAT, .o+ X'y +m,+ 0, + 8, + (18)

Forb VAT, e R BOR S ST 11, B S22 4R B 1, AR AR 3 B 0, A SC LAB SR St T 1 491
FEIT, 6 10 U3 LA A A% SO T A 7 A Ak B A T 4 i b A 186 (B i o e 8 IR B S i 3 4F 2R
4EER) S . G5 R BN FEEUCR B E I, Y 8 B A S S T, A [ A 25 SRR
W b B2 RN B AL V5 Y e AR ST B 2 R (B A O S S L T
R0 U5 5 T 4 5 Sk £, U B Ak B A v e R R B A A T AT R R

(2)ZE RN B o A ST 3 REAS FP B AL A2 Bl b BEAH BEAS 19 D7 ik B AT R AR 06 . BT
T A 0 it R 70 B A SR B 0 VAT, BN VAT 43R U BT AE |, SR B AL 25 B — N FRE AR, DT A 222

© BHRER SRS P E Tk 255 ) W35 (http : //ciejournal .ajeass.org) fif 4 .
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TR K 56 ) BB UL AR | VAT false, T D0 AL BE 4 2 FEAL A B AY , 22 Rt 500 4G 56 %) B8 0078 & VAT false
FEFRIE b 23 X0F 4 A R A o 3 10 0 3 S e . TR OR AR ST A 1000 YR b A 1A 5 i DL £ HC Al
AR D R XA TS R A T . AR BE LA Ak #RAH B Ak T R RO BE S A AT DL R B 2 R R
0 v O [l 5 2R E ) B R T 0, 18 R TR0 i R AL 1 1 L S A T HEL, TR A T ELRY p (E 248 K 28K
KT 10% , U IIA SCH A 45 0 B Bom A il 45 B2 .

(3)Goodman—Bacon 73 i . T A SCHRINIE T 2 B 0 BUEE 22 534l 7178 AU [ 7 200 (TWFE) T 47
TE A B2 1 17] 2L (Baker et al.,2022) o & 1T, TWFE [ 5 f 4b 38800 78 /S ) b 28 41 18] 5% A [n) b 22
A () R 38 W AF TR S Bk AT RE S S R AR A " H B AALE (), PR, A8 SC 2% Goodman—Bacon
(2021) Y DID Al 3145k 23 gk , DL 8 0 1n] 1] 58 A0 T 22 I 5 XU 22 00 A 1 F i fm iR B2 3 o 7R $E S
Goodman—Bacon 43 fift i , 2% SO HE A< B4 b 3 K 2000—2012 4F 14 747 T8 A . AR 418 53 fif 205 53 vl LR
B, AN A 18 B AL FERE WY Later Treatment vs. Early Control ROk E R -0.314, AL 5 10.24% , T & & /Y
AL FEZL W Early Treatment vs. Later Control fJ AL EE N 89.76% ., A A, i F W28 DID fh i+ & ¥k f{d,
HAS B3 0 Ak BN B A /0N, AT DATA ) AR SCRZ O S5 1R 4 R R fit

3.AEEMRIED

(1) S0 I HG At SR 52 W) (R0 ARG 56 o O el 248 R S ARG, A S0 2 R B3R H Al o 2 B3R X il 1T 45 2R 1Y
SR MR L R I P TR TR S 0 AR SO T o A A A BRI LA 0 DAy B AR IO R R Y BRI 2
Hodh, 3G PRBE UK AL HE £ 2002 4F AR AR R HE TS ABUSE B A A2 2003 AF T I AR 7 b o S0 S A
2007 4FJF R BESL AR IEE o I, AR SO BB 2 AR O SO, HETS LSS B ik A 0 5 2 7 Ol 2002 4F
J& B 38 50 (SO,_tradexpost2002) & 75 A ¥ 1 AE 77 b HEBL ATk 5 02 75 O 2003 4F )5 (14 28 B0
(clean_standard x post2003) | £ 44 1y ¥ £ 4b $1 LB R N 2007 & )5 B 32 H T (legal_case X
post2007) A FEHE BT 1 7 7, LAl PR BE 3R oo o b4, 2 A 4 U UK 95 £ 2004 4L &
Tl e BT A9 B R HEY 2006 4R A G T A5 B S AN 2009 4R [ A VE R i T 1H B A9 B AR
HOL St A SO K A R T AR G H X 5 T A5 BB R 5 Ol 2004 4F S5 14 38 B3 (en X
income_tax X post2004) T 15 Bl Bl K 5 & 45 2006 4E J5 1Y 32 H 50 (income_tax X post2006) ., fif 15 Fi
Bi K 525 Sk 2009 4 J5 W 28 TI1 (income_tax X post2009) fil A F& E 8] 5 J5 72 , LA il 3% 9% 805K o
o A SR I, A0 A R AL ek 1 (BB A% A B R AR W O B, TR A [ B A 5 P BT 4 A G
F1% o OB ) R S G T A il 2 SR AR R A g R

(2) W4 TR 25 43 Ak 31 7 2 AR 58 . AR 48 Baker et al.(2022) , Z2 15 45 0L 25 3 15 A A 11 e AR i
S — ISP 2 {8 < SE X8 I AT 28 Dy A T i 100 B30 5 52 Wi 7 A 380 2] 5 4 o) 4 5 ) 8 X0 22 il v 4
P AR — AR FEAT A28 o by T AN 8] 4 43 1) 15 (8B % 5 Bl 3 BORO0r Ak 220 52 i ] BE AN [] , HL X
Al By bt v] BEAFAE Sh SR Ak R B I ROE 22 Al T 2 7 AR iR o D AR SO SR HT LA TR
T ol RS £ () Ak 31 i . DR 3E Cengiz et al.(2019) 112 Stacked DID A 1112 , & XX (0 4 O

@ Fafd M0 55 0 2 WL [ Tl 22 5% ) W 3 Chittp : //ciejournal.ajeass.org) B

@ 2002 4F, J5 R H B AR AR LA P YOIR R W R M- B TR R T AR R Y
HEE

@ 2003 4% M 1AL XF £ Rl R AR ATl AT A T I (I A P A

@ 200447 BB | SR S5 R G T SR 24 AR AL S Tl B b A M T AR B O BB R ) o

® 2006 4EC BT | E B S MR T A BOR BIH A S Al B A5 Bk BB B )
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H 3%, QWHE Callaway and Sant” Anna(2020) 3135 ¥ By Bt Bootstrap fiit & . A XA, AR E
Fea A f0 A 1 S5 494 (R 2 2R ke o 47 4Kl 2 R ARG Aol ) 95 e HE R B

(3) T 46 il 75 G HEBCFE AR B R 36 o Oy TR B0 A T 1Y T L HE UGS B L AR SCR T A
B T A ZR S TS G HE O A Dy B ME R B h i R R R B B NIR IR A S & R A AT
b 19 775 G Wy HE 5 A A R EAE R o AR SO SCRR b TR Al s e R R R AR L A RIS R
A AR (SO,) A 42 (Smoke ) Y HE 5 B X 40, LA K 7K 75 G ) Ak 2% 75 A i (COD) A& A (NHy)
F9 5 654 % (R 25 R, 2020 5 386 8 25, 20205 B 83 X 45, 20215 77 B2 IR 45, 2021) , 1 S Al ¥ B
HE AR B A B A b HEAT A 30 o [R) I, AR S SR AR AU A AR ME AL S B SR M A i 25 A s
Je HEBORAE AT R B0 o AR SO B, 3G (8 B L BY B b 3R G g HE AR AR YR B 3 e S e,
B 38 (B0 2 0 D500 B 3 IR Al 1 1 e HE T W S5 R O R

(4) M 1) 5 53 Ve BCAG 31 o 70 14 (38 2 280 0o St i, 0 2R A 380 ZHL R0 0T TR 2 £ ol 19 ) L 53¢ 14 2
AT AFE B 22 v I A 22 i RO 22 20 Al T E T B R I A o R, AR SR T 1] 45 53 VC I U 125
(PSM) , X T4 — A A BEZL Al , 5 1R 53] IF: DG e AT 082 1 49 A0k e A BL A 6 BR Al o S Rt 3R A5 AH AR
Al AR SCHE AR A 7 3 Al A B il 2B AR BR Al Bl R B TS Al B A AR X A
A5 g AE R AR B, R 1 4 SR AR DT 5 ¥R AT B AR VT o [ I, P 48 M A 3 25 SR R ), P A8 e A
DEHC 5 1Y D 22 30 T 10%—15% Z [8] , Ut B AR SCE IO Bl 42 2 A A4y o ik — 20 Ml A SOXF IS L /5 1Y
FEAPEAT 1H 238, 45 3 B, G (BB 5% B9 000 o B 3 (R 0k Al A 7 e i A o

(5)Heckman W 25 34k 1t o Al 15 3% HF o 5843 455 4l J2 75 2 £ 75 % s 28 77 DL K05 G HE L
MAEE JFHMMBEZAREERNE W, 5 28X — 258U ROA -8 T
— 2D A DA ) P I B AT O A A L DAl R A RS B S R R
F Heckman 7 2 25 Xof A6 A 3 A7 £l 11, LA S b AR e 95 0 15 . S SCOE 3 i F Probit A5 A A 1 6 %
Ti A, R b — 3 S HE S e W) B R 2 R A AR PR SR 5 B — 20, R SCE S il A R
T F LA RL O BAG TE 330 K R 3 R Cinomills) 835 o8 B, 150 B RE A 2 45 0 22 4 78, T 39 (6 38 4 22U
AT S Al 75 G HE R A 83 S e o XU R SCRYAZ O S5 18 R R Y .

ARl 2 1

1. % W B I 4 2t £ lle i HE B AN 1 4G 56

Ay RS 58 AR SCTE T T i R 0 (L 2 AR TR K — AT Il B R ol g W HE B L AR SO T
TR AL X T & BT RN T 1 A 7 08 AR 5k RN AT R 5

CL)BF & BB RN o A SCE 58 UAR ML TETE 9 77 4 6 7 S0%R 7 22 LA Al BF 3 0 1Y
ARERFEARD . 3ROk A % AR X 45 (2021) , MR A A 3b I 1B A9 D5 A B B o %K (SBM-DDF) A1 4
EJ'Malmquist—Luenberger?E’%&?ﬂu;%;'EH{L\ﬂéiﬂjzg%@ﬁ*ﬁ{%*gﬁ@74/Eﬁ9ft\ﬂgiéifzﬁ7k7qu
AR TR AR L 2 57 DL B B R A7 HIL ) Ao 56

In(rd_invest), = o + BVAT,, + X',y + m, + 0, + 6, + uy, (19)

O EF) A E Tl Al Bod Pe o i i & S HE ARt SR M, A 2% Smith and Tushman (2005) 8 H BB %
FERE R R 2 BN SR R S R

@ AbAE R PSR BT, I A 3 B BT Y 4 SR 7R R BB RN 4 I SBM-DDF , 78 B EE At F A8 GML A 7= 3R 4R
B, 53R GMLZE 7= 2848 $0 0T LUAS 8] 4in ol 4 3k 45 £ 1 R AR (L8 34
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In(pol), = a + BVAT,, + OVAT,, X In(rdt), + éIn(rd), + X'
In(tech), = a + BVAT,, + X',y + m, + 0, + 8, + . (21)
In(pol), = a + BVAT,, + OVAT,, X In(tech), + EIn(tech), + X',y +m, + 0, + 8, + m,, (22)
Horp In(rd), s WF & S H B L, In(tech), Ron sk OE ARG E . R 24 H T 0 & 818 2L
N B R B 25 0L o 55 (1) B 45 ML 3R T, 34 1 B 3% 40 0 Bk 25 02 0 Al F R S SR A R T . AR i
55 (2) 5 0 25 R AT DL B, AF e S 3 . A B Al A () B S8 TLIR VAT X In(rd) B3 R
B, 3% U BRI S 32 5 B T v B Al 7R B T HE b T £ 0 58 (3) S 45 R R, (B B A
AU P A B Al SR A R OR B TR T o AR RS (4) 40 (M 45 B AT DL R B, B BE A 2 R
PRHEAR KO BB T Al AR 7 5 R v A5 e W HE R 3 R AR, TR B 28 LI VAT X In(tech) B 3%
S A, Ul I S £ 4 R R 0 S 0 Ak ZE B ORh R st T £

y + n; + 0/'r + Skl + :U“fjm (20)

=2 HLEI 58 1 B & B
(1) (2) (3) (4)
In(rd) In( pol) In(tech) In( pol)
VAT 0.1305™ -0.0187"" 1.2852" -0.0193"
(0.0603) (0.0068) (0.3527) (0.0094)
VAT X In(rd) -0.0091"
(0.0043)
In(rd) -0.0212"
(0.0115)
VAT X In(tech) -0.0514™"
(0.0063)
In(tech) -0.4153"
(0.2056)
A Ml 35 72 L P P I =
A7 M AT Ay 18] 7 3% = & = =
I T AT A7 ] 2 R P = = =
REZ9 Wi —47 0k Wi —17k Wi —47)lk Wi —47)lk
UL T 277340 277340 256169 256169
R’ 0.5405 0.4178 0.5966 0.4249

()T WA T2 RN o AR SCZ 25 5 PHIR AR (2021) , AV 4R KRR K BB R& R
A, R I FH T A 2 R TS Y B A T AR TR R . BT, DA R K H AL B
(RT3 73 Mk e 4 i B 320 R K A B 22 55 T S ) BB A O il 75 e 4k LG g Y
ARHE B , i 57 DL A8 R R AT BIL i A 6«

@ WHER ARG TT A B AR K R A B A A S AR A [ L35 B A LT A R T 2 (R Y Ofe
AR AT L 2000 4F S 55 191 4 I8 A2 3% 77 £ 5540 A% 18 B0t A7 980, O ELOGE I — 45 B A HH 48 1 S 40F 22 20 A e
A, PR 32 a0 o B 1 R
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In(clean), = o + BVAT,, + X',y + m, + 0, + 5, + p

ikt

(23)

In(pol), = a + BVAT,, + $VAT,, X In(clean), + éln(clean), + X',y + m, + 0, + 8, + uy, (24)

In(pol), = a + BVAT,, + VAT, X In(treat), + Eln(ireat), + X',y + m, + 0, + 6, + u

In(treat), = a + BVAT,;, + X',y + m, + 0, + 8, +

(25)
(26)

it

Hor In(clean ), F /R £ {5 R, In(trear ), /R {5 Y AL BRIREE o 3R 3 45 1 T A Ml v 35 2R 7 3%
N7 ARG B 45 2R o B (1) 51 4 SR W], 096 (R0 e A ol o 0 2 (2 g Al B 25 95 A SR W o ARIE 3 (2)
A 45 R AT LR B, 2595 B A SR I B4 38 A T Al 75 e sk, RIS S8 B35 VAT X In(clean) B30
B, 32X Ul B T A 7 B BT R B Al ZE DU B R B £ 0 2R (3) B A5 SR W (R B AR Bl
AR A M S G b R A B TR ARE SR (4) 5 B S5 BT LUK I, T Gl b R B 0 4 T R T
Al 75 B D HE  [R] I 58 BT VAT X In(rear) S35 2 S, BEIT5 Be 36 B0 BE 7 i (9 4l A6 B &

WHERL T £
=3 MLl 46 36 10 - 7 i A 7 R
(1) (2) (3) (4)
In(clean) In(pol) In(treat) In( pol)
VAT 0.0303™ -0.0177" 0.0944" -0.0157"
(0.0130) (0.0052) (0.0388) (0.0069)
VAT x In(clean) -0.0455"
(0.0203)
In(clean) -0.02217
(0.0093)
VAT X In(treat) -0.0334""
(0.0062)
In(treat) -0.0317"
(0.0161)
5 1l 7 = = = =
Al [ 5 A% by 2 = = &
A3l x4 A5y ] 52 A Ri7 = = = =
39T XAT 7y 761 S 5K = = = =
REZH Wi —17k Wl —17 0l W —17l Wi —A7lk
BURIIE(ED 254865 254865 254466 254466
R? 0.4539 0.3751 0.4754 0.3263

(3) UM SR BORE o A% SN AR M 224 47 5 48 1 s 9 7= 45 9 0 e i 2 39 1 2505 R4 SR I, LA
VRS A ML T 7 A2 77 22 B B BT AR A , A B A b A6 A2 )7 R ] 5 987 L A B RS LRE . %ok, BAAR

b 25 AR Tl G (A AR A Aol Az 7 R A A A A, 57 LT A B AT AL R
In( fixed), = o« + BVAT,, + X'

Jht

izy + 77: + 0/’1 + Bkl + l"l’:/kl

(27)

In(pol), = a + BVAT,, + IVAT,, X In( fixed), + €ln( fived), + X',y + m, + 6, + 8, + p;, (28)

M
®

=

TE BT B BT B 07 vk A < LA 2000 45 S B T A [E] 52 BT 74 BT A AR 48 B0, X oIl [ SE R AR 2 i
BHEAT S, I X0 T U ) i ol [T B 7 4F S 34 v B ) R 4B P I0I AR 22 23 I AL
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In(prod), = o + BVAT,, + X',y + m, + 0, + 8, + (29)
In(pol), = a + BVAT,, + 9VAT,, x In(prod), + €ln(prod), + X',y + n, + 0, + 98, + 1y, (30)
Horr, In( fixed ), 27 8 E 5™ 05 In(prod ), Fe7n Tl B H . R 445 T Al MUBLY 5K 300
MR IG5 20 o 55 (1) 5 45 SR B, 1 (B30 2 A kg o o A ol 8% Jon 4= 7 8 11 g % ™ 45 % L X 02l T (A
Tod 2 BU PR B /L TGS A RO IH BE A B IS M 19 25 BE A 24 T RRAR T BEAMN S o LA 58 (2) 8 i 45 2R
AT LU I T 5 6 5 N 2 A5 Al 35 Gl HE RIS SN, SR TG 28 B I VAT X In( fixed ) 35 0
B, U BT AR B ] e R 185 B 22 1 A Ml TR B T BT TS G HE A B . 5 (3) B S5 R B
718, S 0 e R el Al 2 7 AR A B gk . AR A (4) B A5 R n] LUK B, th T35 Qe A 7
b R R R i, T S (R IS 02 (AR Al T By HE RO AL I, SR A2 B35 VAT % In(prod) .75 4
B, X 8B WO T 7 RSB 1) A b S T 95 e HE oS A o R AT REAE T A B A 7
PRAEE TR I A oMl A B8 A7 B AR B, T 401 1) 1 B 07 R 0 A 7 e BE L HE | B Y R e, iR R ILE
WR A, B0 TN AR T A oMb 9ol 1 5 A LA BR 4] 0l 47 DR A 7 RS SR MU & e S AR, s T 2= ke ik
i Ml i S AR 22 %, 35 B G 5 Tl R i 5 s e i HE 0 B i .

x4 HL 450 44 06 TIT: LA 3™ 3 R R
(1) (2) (3) (4)
In( fixed) In(pol) In( prod) In( pol)
VAT 0.6289™" -0.02317 1.2095™ -0.0242"
(0.2147) (0.0095) (0.4759) (0.0105)
VAT x In( fixed) -0.0072""
(0.0015)
In( fixed ) 0.2728"
(0.1179)
VAT x In( prod) -0.0118"
(0.0056)
In( prod) 0.0019"
(0.0008)
i AL = & P s
il ] 5 2% 2 & 2 =
A7 Ml X AF A5 ] 5 2K b = 2 =
I T AT A ] 5 2K = = = =
REZEH Wi —17 0k Wil —47 0k BT —47 T —17 )k
RURIIKEED 317625 317625 317571 317571
R? 0.5336 0.4018 0.5098 0.3686

2. BE YL E Rh B9 5= R RL R 43 AT

CO Al B i o AR SC LSRR S B8 AR B9 2 75 2 25% AT S8 A L 1R 73 8 i 50%
(14 1 6T B Al AR BB Aol BEAT U o AR 2 5 55 (1) 410 (3 [ U0 235 2L AT DA B, e e 2
ST IR Al A Ul B 2 i T A R Al TR A BESCR 1E SR RE Al s (e R A
ARG HE B M BUORROR o X2 i T, A BT Ml A B I T KA J& 1) A2 7 W) 246 B ) 354 1 1 1) Sg
AR R A Aol A7 fl 5% 45 07 180 5 A 1 S BOR DT, 35008 Dl 8 52 B A0 B B 3R 358 A9 52 R /) I
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AR BEA B A AT o AR 2 5 55 (2) 91 0 1m0 U 45 51T L2 2 B, 494 (L 30 2 AR o5 o X W A 2 AR ATl
g Aol A TR A R HEROCR . X T, 97 3l S B AT ML AR By AR T Tl i B G R R,
sty FL A PR IELAER L 75 S o A0 e 5 T B AR %5 4 2R Aol O A 5 O ) e e 8 BB oo LR T AR g
ARIK VS B T A2 08 25 1) o o DN TRT B IE T 48 {EL A A 28 ke 8l et i i ol 2 0[] 2 7 B BT AN
WA BB O R T Al 75 B ik

(3) 73 DAL 25 K S B ) 20 B o AR S BRI 28 8 T D 89 80 2 D7 0 6 A Ll BT 7248 103 2 b AR TR A
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Do Tax Incentives Promote Emission Abatement of Firms
——Evidence from China’s Value—added Tax Transformation Reform
LYU Yue', ZHANG Hao-tian’, XUE Jin—jun®*’, ZHAO Xu-jie'
(1. School of International Trade and Economics, University of International Business and Economics;
2. PBC School of Finance, Tsinghua University;
3. Sino-carbon Carbon Neutral Innovation Joint Laboratory Nagoya, Nagoya University;
4. Center of Hubei Cooperative Innovation for Emissions Trading System ;

5. Faculty of Applied Economics, University of Chinese Academy of Social Sciences)

Abstract: Green development is the key element of the new development philosophy. With domestic
economic growth being weak, China’ s environmental regulation is facing a severe challenge. Therefore,
how to enhance firms’ endogenous motivation to carry out emission abatement has become a key issue.
The tax incentive is one of the most important institutional designs for the government’ s supply—side
reform under the market economy system. In recent years, China has made public a number of tax
incentive policies to stimulate firms’ investment vitality. Then, do tax incentives have the effect of
enhancing firms’ endogenous motivation for emission abatement? Clarifying this issue helps to formulate
effective tax incentive policies, guide firms to reduce emissions, and thus promote China’ s green
economic development.

We study the effect of tax incentives on firms’ pollutant emissions based on China’s value—added tax
(VAT) transformation reform in the period of 2004—2009. We first develop a novel heterogeneous firm
model by introducing VAT incentives and firms’ pollutant emissions and decompose the effect of tax
incentives on pollutant emissions of firms into the R&D effects, the clean manufacturing effects, and the
scale production effects. The VAT transformation reform reduces firms’ pollutant emissions by increasing
firms’ R&D investment and abatement investment, but it also increases firms’ pollutant emissions by
expanding firms’ production scale. We then use the firm-level data of the Annual Survey of Industrial
Firms and the China Environmental Statistics from 2000 to 2012, and apply the staggered difference—in—
difference estimation to empirically examine the effect of tax incentives on pollutant emissions, regarding
China’s VAT transformation reform in the period of 2004—2009 as a quasi—natural experiment.

We find that the VAT transformation reform significantly promotes firms to reduce pollutant
emissions through increased R&D investment and abatement investment of firms. Surprisingly, the VAT
transformation reform also causes firms to expand production scale, indicating that it does not reduce
pollutant emissions at the cost of restricting firms’ capacity. In addition, the effects are greater for private
firms, capital-intensive firms, and firms in eastern China. Finally, the VAT transformation reform not
only promotes the emission abatement of incumbent firms, but also forces high—polluting firms to exit the
market and promotes clean firms to enter, thus reducing the overall scale of emissions. Our study provides
inspiration for designing an institutional mechanism to realize coordinated economic and ecological
advancement.

Keywords: tax incentives; value—added tax (VAT) transformation; pollution governance; green
tax system
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