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""Business tax replaced with VAT" | industry tax reduction
and corporate total factor productivity improvement

YANG Yang,Li Ziyue
(International School of Business & Finance,Sun Yat-sen University ,Zhuhai 519082 , Guangdong, China)

Abstract: In order to explore the impact and the mechanism of the " business tax replaced with
VAT" policy on total factor productivity of enterprises, this paper sets up a theoretical model using the
data of Chinese listed companies from 2000 to 2017, and applies the difference-in-difference method to
empirically test how the " business tax replaced with VAT" policy affects the total factor productivity of

enterprises through tax reduction effect, R&D effect and division of labor effect. Then, this paper
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examines the differential impact of the " business tax replaced with VAT" reform on the productivity of

heterogeneous enterprises through regression of the sample enterprises of different capital intensity,
corporate scale and industry correlation. According to the research, the " business tax replaced with
VAT" reform has reduced the tax burden of Chinese enterprises, meanwhile improving the total factor
productivity of Chinese enterprises by increasing corporate R&D investment and enhancing specialization
in the industrial chain; the R&D innovation effect reflects the greater Schumpeter effect on the R&D of
large scale enterprises, while the promoting role of specialized division of labor effect brought by the
"business tax replaced with VAT" in the improvement of total factor productivity depends on the integrity
of the industrial chain; the tax reform has enhanced the impact of the level of specialized division of labor
of enterprises in industries with high industrial correlation degree on the total factor productivity, and
plays a negative role in the improvement impact of the level of specialized division of labor of enterprises
in industries with low industrial correlation degree on the total factor productivity.

Key words: " business tax replaced with VAT" ;total factor productivity ; difference-in-difference ;

corporate R&D ;specialized division of labor
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Six/425E | 26909.000 | 19.980 1780 7.593 27.320
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SO A B0 10 AR 5 4 2 38 A 77 A 2 AT R
B PEEAE T, O B 25 5 i 1 BB AR Al 42
BRA AR IE R

(Z) Ml A & SR

S U R OTIT, M ATTIA 8 B ™ B
ST T A2 1B A R 55 b B i 28 5 W) BBk T B
FRAG BRSO I A IR AT B B A A5 P
=) | 0N 5 A (3 B et SR B
Pa oA 1 AL A BIF A RN A IR 55l B ™ ik
BRIV, R B 8 2™ X T 1l 3l Tk Sl H A
et /e M, OF Bk 1 B A SN 4T o Al /9 5t
R0 S AN MR R BOR ML, O BUR
1T S VR AT e S ST S04, nT LA 25 30 £ ol
A A B, A8 Dl 2 A L B Wi 6 4 S ) s 4R e A
WHITEFRE o FE T, A SO BE A BEAAE N
LR N A SE T B, B BRI
Al Y 2B R AR, BT BRI A T 3

R2 BBMETIEDRER

(1) (2) (3)
i
In tfp In tfp In tfp
-0.009 -0.009
tax
(0.006) | (0.006)
0.231*** 0.233 %" -1.752 %"
treat
(0.024) (0.030) (0.578)
-0.691 ***
tax X treat
(0.201)
s ol A% o Yes Yes Yes
Fsf [B] R $A 25 Yes Yes Yes
Hit X R 75 Yes Yes Yes
A E] > 3t IX R $U0 2% Yes Yes Yes
1MV R A Yes Yes Yes
9.217 " 9.738 *** 10.010 ***
Constant
(0.627) (0.891) (0.894)
Observations 26 893.000 | 17 003.000 | 17 003.000
R? 0.531 0.530 0.530

et 7 T RIRER 10% (5% (1% KT 3 S N R
FRAERE o
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B WA A TR B 520, PR A s ol A AR I
FHITRIE 1T 21 85 A 3 26 10 il 3 ol A b 5 & B B R
b o WF RN SE FHE S5 RN 3 R,

35 (1) By mIE SR L, k2B R
ARG RBAZ A BENIERCR, 1558
(2) FUIA & 2™ B iR U2 i 5 B 7 4H 7
i, AT DUE AR S0t 8 Bl s, Ak i I S
R, OF BB Bk r R 5 0T R R R
B, A 5 R AR Z A B3 B IEAR OGO
Fo H5(3) F R N A BUR AR 5 B 7R i N BUR
i SR AR AZ RIS , B & S 0 R A
PR IH PR 35 35 E ], AR R A
IE, R EHOE” @ a0 e S X A R A R
SO IE o 305 b T A8 o 3 Ml Al 5 i BT R A
MP T B G R T A Ml I A X A R Y IE
Al Bk T S TR A 2

(=) E i T

TEXR TBIHMCE e, Ao TP
AT A T . A SCRRIA R S (BB

R3 MAMKIERTER

AFITA 53 TR AL, TFAT LA A= 7™ B 301 B 7l
A SEE A R PR R, S 5 S S X
CEBOE” 51l 3 TR L B K A2 AL
AT I TN SR RS R AN 4 Fin .

x4 HIHNMFTIEEFLER

(1) (2) (3)
G
In ¢p In #p In tp
0.155*" 0.255 """
treat
(0.023) (0.022)
-0.113 *** | =0.115 *** | =0.096 ***
vas
(0.006) (0.006) (0.006)
-0.368 *** | —-0.392 """
weight
(0.089) (0.087)
—1.433 "
vas X did
(0.054)
s il s i Yes Yes Yes
Fisf ] 00 25 Yes Yes Yes
b X 401 Yes Yes Yes
A [) 1 X R 40128 Yes Yes Yes
A7l K U0 o No No No
7.543 7" 7.470 " 7.494 7"
Constant
(0.470) (0.469) (0.117)
Observations 24 184.000 | 24 184.000 | 24 184.000
R? 0.387 0.389 0.399

(1) (2) (3)
it
In tfp In ¢fp In ¢fp
0.301 *** 0.306 ***
treat
(0.070) (0.070)
4 0.143 *** 0.139*** 0.130***
r
(0.011) (0.015) (0.016)
-0.136*"* | -0.136"*"
tax
(0.016) (0.016)
0.085**
rd x did
(0.042)
il AE & Yes Yes Yes
isf [ Kl 4004 Yes Yes Yes
i IX R AU Yes Yes Yes
HS T] ¢ b DX R ULAR 1 Yes Yes Yes
AT 0% i Yes Yes Yes
6.195 *** 7.451 " 7.464 "
Constant
(0.743) (0.922) (0.921)
Observations 7 170. 000 4 115.000 4 115.000
R? 0.569 0.602 0.603

et 07T IR 10% 5% (1% BIKFRE S N A bR

e,

TE: 07T R BIMRER 10% 5% 1% BIKE R H5 S N A AR
%
2455 (1) FIXF T REA Al (9 1] 5 2 1, £
B AR — A K P g, BRI KBRS, Al
R AOKCFRAR . 75 (2) BB el )T Hh 3k
B, e B e By R 1) Aol o TR BT 4
e (E D IR A B A8 A 55 Aol 0 T 80 42 Al 52
FCIT 102 8, 3 X Fft B AR 8 S A A s — 2
P AT R JB ) S BT AR 5 S — i AR IR 5
TR AT B e — R B T
SEAEL BRI BE 2% 1 58 B, 2 R IRk o 19 20 T2
B FEER(3) IR I A T 52 eI, 45 3R e A
Az 77— A K X il 4 B R A 5 AR B 4R v AR
SRIE B 10] 35 A, HL ol OUEE 22 23 30 AT LA AR
TESEHE & " BUR R, 2r TKF it — 2248 T
Sl R A TR AR AR P Ry, X R I R T HE
B 3
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In ifp, = a + ZIBL X treat; , ; + pX, +¢&, (31)
=

A creat; , Je— AR E FEAR 0y ¢ - j I, ]
0 AR T B B A L, S 2 05X, AR
A P AL 5 p A ) AL A R B 5 o D AR,
& JREHLTR 22 30T o R B e 5 Ok A B AR 0 E AE
2012 4%, s 19 S 2 300 R 3 B R A
B 3 AFACR 1)) 130 e 2 30 1)) 3 S0 ks
ZJe 3 AFRBOR B A HE Y 2012 AR T
S, 2K B R B iy A A S S RN o Hh ]
AR AR AR T B A KE O BRFAT AR, DR M
PR IR 22 93 7 Y IBOE

(Z) REFRR
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i 47
E1 FTEBEReE
FEAGEA TR IS , QNS SEUR LS SR A K LA AR PR IR G
R 2GR SCRE ) RIS R T AR
x5 ZRFRESIERALER

. ) @) ) @
. In tfp In tfp In tfp In tfp
-0.065 -0.136 """
tax
(0.090) (0.016)
0.314 *** 0.138 ***
rd
(0.090) (0.016)
0.127** -0.110***
vas
(0.059) (0.007)
. -0.478 ***
weight
(0.087)
2.699 ** 1.294 0.033 -0.007
treat
(1.231) (1.047) (0.030) (0.016)
-0.114 0.021
rd x did
(0.138) (0.035)
-0.232 -0.020
vas X did
(0.384) (0.017)
A & Yes Yes Yes Yes
IS} ] g 4002 Yes Yes Yes Yes
Hb X AR Yes Yes Yes Yes
IF ] x b X 4025 Yes Yes Yes Yes
Pl A Yes No Yes No
7.723 77 | 7.954 7 | 6.022% | 7.519 "
Constant
(2.001) (1.320) (0.926) (0.460)
Observations 273.000 752.000 | 4 115.000 |24 184.000
R? 0.813 0.705 0.601 0.389

TE: 7R 10% (5% (1% BRI H5 S R bR
2.
LRI RS R ANEE 5 Pras, Horp g (1) #
(2) 3143k 2016 4FFip B i 2l AR 37 L2 2 B A7k, %F
HRZH D BT X AT b S 6 B i X AR AS 5 5
(3) F1(4) FACF X B AE ML (EL T 75 21 1) 1
BEAS, T U AR 22 Jt 3R] R 56 1) 1 R AS A [ 19
ST R AR R AN B . X DL E U
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SEUEDT B Al SR

(=) REEen

L. B A = R A8 AR

TR A R A 7 R 2 38 AL B R i 1%
WO T AH 25 22 B AN AT UL TR 3R DR A4 2R 7 e
B —&8Uliil. Ackerberg et al. $8 Hi 4k i) A [R] #%
AT HEA 95 3 5 A= A X 2 S EUL S
OP 5 LP yEAE At LA & A Al U LR oy A=
(T ARHE IR ACF J7ik, i T OP %
5 LP 3L pAR S, SR Al 2R 7 s B, ORI 5 A
PR R AR R A A . AR AN [R] B AR

F® 6 ACF i%itH TFP SKEE A% R

FAR PR X7 REIEAT 01 F 5 R B, A% 0 i A
(R BATIIR PR A . 3 6 55 (1) Bl “ B kg™
A A IR A X 4 B8 38 A 7 R AT AR AT B Y IE
AN, 5 (2) B 556 (3) Bk & S 77l STk
KXo B AR A S AR AR 25O IE X U
CEUOET BURSIGS A B R AR T R
fem.

2. MU R

T PR gt ] LU R 07 16 T, B &
FIASCESE P BT A L i Al 80 e i AR K
TS T 55 (1) B 2R AT [ 72 2800 555 (2) 5% T
HRBEALALNE (1] U1 oF A 36 S UE J7 V6 & I Aedd . 7EAR
fEPEAG G A B, 38 o T A SR X R AR R
SEMASEUE R, 22 e T 2 JOHR IR DR 455 1 1) AR A, T 108
T PR A X A B R A A R Al BB 1K

(1) (2) (3) e N .
At : TR RMRIA O B35 W R E &R i As
In tfp In tfp In ¢fp
~0.005 | —0.341°" 2590 SRS R R AR Y
tax
(0.005) | (0.090) 3. PR R B R A S b
0.020 S N s —
rd QR 1 QA el s R 1B 1 e | K 0 S N )
(0.052) e o Ao et T g e
RIS R M SRR TR BB G
“ (0.005) F8E (1) (2)M(3)Frh, o HliE ot B S B H
i 02007 YA R 2 0 LB 4 2 A B
0.072 \ N . g L 32 o
( ) P4 T B R P Al B AN B K B T 5 A I 2 253X 3
‘ ~0.904 * 0.116 0.197 **~ Sor L b
did *F7 EHREFELIEEEAZLR
(0.503) (0.302) (0.018)
did ~156.400** (1) (2)
e (77.990) A 2 R B
I xdid 0.150 ** In tfp In tfp
e (0.068) ~1.030* 1,002 ***
treat
~1.297 *** (0.606) (0.378)
vas X did
(0.045) ~0.009 *** -0.010***
P2 i Yes Yes Yes “ (0.000 3) (0.004)
I 40128 B Yes Yes Yes ~0.363" ~0.378 %"
i X R LA Yes Yes Yes Tax xdid (0.212) (0.131)
] <R | Yes Yes Yes R s
Al B LA Yes Yes No Constant ’ '
(0.315) (0.114)
Constant 11.140 11.700 9.410 o ‘
(0_ 849) (0 797) (0 097) servations 16 991. 000 16 991. 000
Observations 16 285.000 | 516.000 | 24 048.000 R? 0.425
R? 0.426 0.594 0.290 Number of stked 2 590. 000 2 590.000
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PN [ ) 7 ik R B e A BE T A, 7257 (4) FI(S)
B Hb, 53 500 2ok WV 55 4 2 BT v B BIE R S 5 B
T b AT S AR AL B J2 BT 9 2% T 52
H L I B AR AR AT SEIE 1] 9 5 WK R R
1, DLCHAIA S O 5 Alb B O e B A = R
IR A

AR5 FE A 815 5 19 25 Rk B, BT A AR
(R DA 7K 15 4 B 3R AR ™ R 2T ) 56 &R AR 5%
A, HLAESRE (1) (2) F1(3) F1 A4 [l 051 25 v, B K F
A REAR fe E 1 2 2R A R 4R v, X 5 S vy
PP LR — . (RS (4) A1) F1 i el 15
X — B B SEAIE [ VA AT 7 — 28 o A, W] LU
DRGSR PE AG: 36 11Y 58 e T 28 055 i SCOR 5 — 2,
— B RAIE T RS SRR

Wi, 5 BN MRS EWEFREF

4. 7R FEH Mg RN A

o 1l A HA 5 s Y 5 A i O TR A
— R a8 B OR R ET, REE
SRR ARl 1 AR 3258 Mk 55 LIRS RN $2 T
X T 3RAT ML 1) Al XA b &4 H 4 TR A7 7
WAER o R, FERS VR AG 56 r, A oll SR AR L4
Oy T S B 8 g B i A 0y, A JE
L, SRR FAE B E N 00 BT B E 1Y treat B
oA A R A2 P U 20 ) 5 Al B B L F k3
A5 TR RAESS T, LAk A K g, W] LA
Bl R T did RS, 29 R Y SIS,
WIS R , X AR T SRS R AR (g 1k
[ A T o 72 4 i S S P QA
BN TR M X A PR R4

=8 EHMBETERRIIERALR
(1) (2) (3) (4) (5)
At EEjiR2S BB BT g &2 F &
In ¢fp In tfp In tfp In ¢fp In ¢fp
—-0.054 " -0.035 """ -0.048 *** —-0.426 """ —-0.489 ***
tax
(0. 006) (0.007) (0.006) (0.119) (0.118)
0.014 0. 049
rd
(0.090) (0.093)
0.173 *** 0.189 *** 0.206 *** -0.024 -0.070
treat
(0.027) (0.025) (0.028) (0.556) (0.560)
-0.862 *** -0.202 *** —1.403 """
tax X did
(0.173) (0.018) (0.134)
0.203 " 0.192"
rd x did
(0.104) (0.108)
AR Yes Yes Yes Yes Yes
it [] R AU AR 1 Yes Yes Yes Yes Yes
b X AR Yes Yes Yes Yes Yes
FS TE] ¢ 1 DX R LR Yes Yes Yes Yes Yes
v LA G Yes Yes Yes Yes Yes
7.399 9.755**" 5.827 " 15.630 *** 15.290 ***
Constant
(13 643.000) (0.521) (0.657) (1.056) (1.010)
Observations 20 021.000 26 816.000 22 483.000 386. 000 409. 000
R? 0.487 0.535 0.525 0.616 0.619

T R 10% 5%
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RERFFHR (SRR
%9

TRIESMNE B AR 5 STE E V3 45 R

A (1) (2) (3)
In tfp In ¢p In ¢fp
-0. 009 -0.136"""
tax
(0.006) (0.016)
0.133***
rd
(0.016)
. -0.532*""
weight
(0.086)
-0.096 """
vas
(0. 006)
-0.062 -0.044 0.165*"*
did
(0.062) (0. 140) (0.029)
. —-0.087 ***
tax X did
(0.011)
. 0.078"
rd x did
(0.044)
-1.339 """
vas X did
(0.054)
il AE it Yes Yes Yes
Fisf 1) 0025 1 Yes Yes Yes
i IX 401 A Yes Yes Yes
HS T] ¢ b DX R UUAR Yes Yes Yes
AT 0 A% o Yes Yes No
6.208 """ 7.748 *** 8.257 ***
Constant
(0.436) (0.487) (0.121)
Observations 17 003.000 | 4 115.000 | 24 184.000
R? 0.530 0.601 0.396

BT I E O B 2 AR Al R AT 3
5, v AR B 2 A BTG F1 0 B3 10 R, 4
WA AAEA AT 73 EABAG NN, HAfBeAR
PEATEAEWE EBL AL T AT, I AR s B A 2
ERRSEXH IV REA B TR0 BT A 2 193 10 R (1)
FIC2) B IREER, ] LAR B s A AR A Al
TESEHE B AN 5 , WF A A 4 B3R A 7 28k
o7 B S8 BT A B AR BE AR A Al B K
A T R BT A AN R B A P R A I B, L
ST AR B, X R W 3 g o F e SR
5 B AR AR PR SE AR B Al B A BEA
AHANIX—T7 A, HIEA B, S,
FIHCSRIE T ASCA B 2 2 10 PR (3) R (4) 51y
SR T A AT S ST P A Ml AT A X A 3R A
RG2S % BH R R, A B AN 2 2R
P AR WA AT AR RO , Al BSOS, A7F e 45
AN B AT RIS Rl AE
RARME IR AR 2 B3 A AR TR B

() Tl s THY KB AL
WA SO B S 5 9 T3 LA, el 1

TE: 7T MR 10% 5% (1% BIKF R A5 S N A R
%

B E—THIS

e R AR 4 I 10 X B 0 A 4340, OF
W REA I SR 1A SRS — 5B Ak
BEGEAHE L Al HLBE 5 7 M T P RS A 7
HEPY: 43590 e A B 9 ol LS 57
W FE 1 T SO% , e A B R Al L 5 7l
ST B 195 50% , 1 o 7 45 52 [ 19 1 -
% 3 B )2 S VA SO B 12
(—) LB KO B A 350 R
I 1124 L3 96 2 B 5 4
WO RS T AR IR A T
B 54 A 53 81, B B 4 B9 2 o
W) Gl RIS Al (ST ATl

R10  SEERPFERAESKIERHER
(1) (2) (3) (4)
G R4 AEE INHLRE KA
In tfp In tfp In tfp In tfp
did 0.310 *** 0. 164 0.394*** | 0.324""
(0.089) | (0.125) | (0.092) | (0.130)
o 0.097 *** | 0.160 *** | 0.099 *** | 0.107 ***
(0.019) (0.028) (0.025) (0.021)
-0.196 ***| -0.127 ***| -0.224***| -0.192~"
o 0.033) | (0.022) | (0.022) | (0.102)
i xdid 0.019 0.099 * 0.170*** | 0.131*"
(0.065) (0.058) (0.065) (0.057)
P A e Yes Yes Yes Yes
IS} ) o 400725 Yes Yes Yes Yes
b X RS Yes Yes Yes Yes
IF ] x b X R AP 725 Yes Yes Yes Yes
Tl A Yes Yes Yes Yes
6.837 """ | 6.761 """ | 11.540 """ | 4.853 """
Constant
(0.749) | (0.975) | (1.746) | (0.668)
Observations 2389.000 | 1726.000 | 1764.000 | 2 351.000
R? 0.646 0.652 0.486 0.630
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Jv s ARk B 3 TR X 4 BE A 7 AR A A 1B 25 Y 11
al S, BIVBE M I I, X 177 Ml SR B B2 ARG A9 A
T 0 TSP B4 8 e B TR ARG T Aill ) 4 23R
AR ok R W TR B (BB AR AT B 4 R S8 B IR TS
AR SE PR B AR AT REINEE, AR T 2R A
AT R . 5 (4) FUAY [ 7R, 78 S 8 2L
BT BORIE , W7 Ml I Al B 23 KP4 4
B R WA W R0, b e T AR SO
ABRAEL , RIXSH T4k 7 M B A e 38 A0 ATl P A8 il i
F11 DEXDTHEFLIERELER

Wi, 5 BN MRS EWEFREF

(1) (2) 3) (4)
B INHIEE KA fie I
In i In iy Intp In i
i 0.467 00 "~ 0.009 13 | 0.33500*** | 0.11000 ***
(0.03200) (0.02800) (0.03100) (0.03700)
-0.060 50 *** | -1.35500 *** | -0.056 20 *** | -0.412 00 **~
" (0.006 00) (0.03100) (0.00700) (0.017.00)
) -0.28600 " | -0.409.00 *** | 1.08300 *** |-0.62700 "~
el (0.127.00) (0.104 00) (0.372.00) (0. 140 00)
s xdid =0.97100 *** | -1.04200 *** | -1.16300 *** | -1.669 00 ***
(0.069 00) (0.08100) (0.072.00) (0.084 00)
Flr Yes Yes Yes Yes
T R A Yes Yes Yes Yes
WX EE R Yes Yes Yes Yes
B0 x SR L Yes Yes Yes Yes
s g No No No No
10.670 00 *** | 4.39400 *** | 8.67700 *** | 4.964 00 ***
Constant
(0.49500) (0.846 00) (0.81400) (0.62300)
Observations 12451.000 11733.000 12.700. 000 11 484.000
R? 0.254 00 0.540 00 0.383 00 0.492 00
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