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90% () (%) (%)

755302 26.94 11970 27.96
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() 2
amount ( ) 20 243 123.96 578.92 0 21771
n_firm 14694 4269.62 16 106. 10 0 392 798
employee ( ) 17 236 9.77 17.28 0 339.05
capital () 14167 179.614 403.808 0 6 805. 1
production ( ) 15903 491. 67 1 154. 60 0 27 356. 42
valueadd ( ) 9951 197. 51 470.78 0 7 826. 46
sales ( ) 14 570 598.36 2 045.48 0 118 130
N N profit ( ) 14 601 35.37 101. 11 -146.98 5037
~ tax ( ) 14 322 11. 82 28.11 0 690. 92
B e GOP( ) 20243 2797833 21156.75 2545 105231
1 . market 20 212 6.54 2.37 0 11.8
w;; i
. 1
J 2 Wi = L.
—_— 1 ;
upamount,, = 2 Jwgamounty,  p i o
( forward)
In(Y,,) =axIn(Y,, ) +BxIn( upamount,,) +vy xIn( amount,,) +8& xIn( amount,)
+6 x In( amount,) +u x1In( gdppc,) + A xmarket,, +a, +b,, +e,, (2)
upamount,, amount,,
( backward)
In(Y,,) =axIn(Y,, ) +pBxIn( downamount,,) +vy xIn( amount,,) +8 x In( amount,)
+6 xIn( amount,,) +u xIn( gdppc,) + A\ xmarket,, +a, +b,, +e,, (3)

2

0.7%

downamountip, = Z]_w?jamountm p i

4 J zjw

1999—2014
2002 2005 2007 .2010 2012 ),
(wy  wp)
31
ln( Yi,—l)
@
0.6%
0.6% 1.0%

0.5%
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1.3% 1.1%
1 o
3
(1 (2) (3) (4) (5) (6) (7 (8)
In( n_firm) In( employee) In( capital)  In( production) In( sales) In( valueadd) In( profit) In( tax)
In( amount,, ) 0. 006 ** 0. 005 ** 0. 007 ** 0. 006 0.010 ™ 0. 006 ™ 0.013 % 0.011**
(0.001 8) (0.001 0) (0.0019) (0.001 6) (0.002 0) (0.002 4) (0.003 1) (0.002 4)
In(Y,_;) 0. 673 ™ 0. 720 % 0. 794 % 0. 829 0.770 7 0.586 0. 604 0.518**
(0.007 1) (0. 006 5) (0.006 0) (0.005 1) (0. 006 3) (0.009 2) (0.007 5) (0.008 4)
In( amount,,) -0.002 -0. 000 0. 006 ™ 0. 000 0. 002 0.005™ 0. 025 0.022 %
(0.001 8) (0.001 0) (0.002 2) (0.001 7) (0.002 4) (0.002 0) (0.003 6) (0.0029)
In( amount ,) -0. 020 -0. 007 -0.013™* -0.007** -0.013™* -0.011** -0.030™  -0.019™*
(0.003 4) (0.002 0) (0.0039) (0.003 3) (0.004 3) (0.003 7) (0. 006 6) (0.005 1)
In( gdppe,,) 0. 242 0. 109 ** 0.317** 0. 324 0. 397 ** 0. 425 0. 494 0. 283
(0.0302) (0.015 8) (0.029 4) (0.024 8) (0.0324) (0.047 7) (0.049 3) (0.038 0)
market,, 0.054 ** 0.021 0.002 0.005 0.015™* 0. 0407 0. 102 0.076
(0.006 5) (0.003 7) (0.006 8) (0.005 7) (0.007 5) (0.008 9) (0.011 6) (0.008 9)
Prov x Industry FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 12 493 13 392 12 028 13 764 12 276 7780 11 686 12 139
R-squared 0.991 0.983 0.979 0.986 0.981 0.986 0.935 0.924
In( amount,,) t p i ( )
; 11’1( Y/, -1 ) l
NS N 1% 5% 10% °
4 5
4
1.1% 1.7%
2.3% 1.5% 2.0% 2.0%
o upamount,,
3 o
5
( downamount,,) - (6) (8)
0.7%
0.4% 1.0% 0.6%
1.0% 1.2% . 4
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4 ( )
(1 (2) (3) (4) (5) (6) (7 (8)
In( n_firm)  In( employee)  In( capital)  In( production) In( sales) In( valueadd) In( profit) In( tax)
In( upamount ) 0.011* 0.001 0.010 0.017** 0. 023 7 0.015™ 0.020" 0.020™*
(0.005 6) (0.003 2) (0.006 3) (0.005 1) (0.006 8) (0.006 5) (0.010 6) (0.008 2)
In(Y,_) 0. 676 0.721 %% 0.797 0.831 % 0.7727% 0. 586 0.610 % 0. 524 %
(0.007 1) (0. 006 5) (0.006 0) (0.005 1) (0. 006 3) (0.009 2) (0.007 4) (0.008 4)
In( amount,,) 0. 006 ** 0. 005 0.007 ** 0.004** 0. 008 0.005" 0. 014 0.010™*
(0.002 0) (0.001 1) (0.002 1) (0.001 7) (0.002 3) (0.002 7) (0.003 5) (0.002 7)
In( amount;,) 0. 001 0. 0037 0. 003 0. 005 0. 008 0.001 0. 017 0. 009 **
(0.002 2) (0.001 2) (0.002 5) (0.0019) (0.002 7) (0.002 4) (0.004 2) (0.003 3)
In( amount,,) -0.014™*  -0.006™* -0.002 -0.009" -0.016™*  -0.014™*  -0.032* -0.011
(0.005 1) (0.0029) (0.005 6) (0.004 7) (0.006 1) (0.005 4) (0.009 6) (0.007 3)
In( é’dpﬁcm) 0. 242 % 0. 109 0.317%* 0.324 %% 0.397 0. 4257 0. 494 0.283 %
(0.0302) (0.015 8) (0.029 4) (0.024 8) (0.032 4) (0.047 7) (0.049 3) (0.038 0)
market,, 0. 0547 0.0217* 0.002 0.005 0.015™ 0. 040 0. 102 0.076 ™
(0.006 5) (0.003 7) (0.006 8) (0.005 7) (0.007 5) (0.008 9) (0.011 6) (0.008 9)
Prov x Industry FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 12 493 13 392 11 966 13 702 12 214 7 780 11 624 12 077
R-squared 0.991 0.983 0.979 0.986 0.981 0.986 0.934 0.923
In( upamount,,) 13 p i (
yIn( Y, ) ;
L N T N 1% 5% +10% o
5 ( )
(1) (2) (3) (4) (5) (6) (7) (8)
In( n_firm)  In( employee)  In( capital)  In( production) In( sales) In( valueadd) In( profit) In( tax)
In( downamount,,,) 0. 007" 0. 004" 0.010™ 0. 006" 0.010* 0. 000 0.012" 0. 008
(0.004 3) (0.002 4) (0.004 4) (0.003 6) (0.004 8) (0.004 8) (0.007 4)  (0.0057)
In(Y,_,) 0. 676 0. 720 0.796** 0. 8317 0. 7717 0. 5867 0. 610 0. 5247
(0.007 1) (0.006 5) (0.006 0) (0.005 1) (0.006 3) (0.009 2) (0.007 5)  (0.008 4)
In( amount ;) 0. 006 ** 0. 005 ** 0. 006 ™ 0. 006 ™ 0.010™* 0. 007 0. 014 0.0127
(0.002 0) (0.001 1) (0.002 1) (0.001 7) (0.002 3) (0.002 7) (0.0035) (0.0027)
In( amount;,) 0. 001 0. 003 ** 0.003 0. 005 ** 0. 008 0.001 0.017**  0.010**
(0.002 2) (0.001 2) (0.002 5) (0.0019) (0.002 7) (0.002 4) (0.0042) (0.003 3)
In( amount,,) -0.012™  -0.007** -0.001 -0. 003 ~0. 008 -0.007  -0.027"*  -0.004
(0.004 5) (0.002 6) (0.004 9) (0.004 1) (0.005 4) (0.004 8) (0.008 3) (0.0064)
In é’dPPCpt) 0. 249 ** 0. 1127 0.3147 0.324 % 0. 399 0. 428 0. 499 ** 0. 284 7
(0.030 3) (0.0159) (0.029 6) (0.0250) (0.0326) (0.047 8) (0.0498) (0.0384)
market , 0.058 0.022 7 0.009 0.008 0.019™ 0.043 7 0. 104 0.084
(0.006 6) (0.003 7) (0.006 9) (0.005 8) (0.007 6) (0.008 9) (0.0117)  (0.009 0)
Prov x Industry FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 12 493 13 392 11 966 13 702 12 214 7780 11 624 12 077
R-squared 0.991 0.983 0.979 0.986 0.981 0.986 0.934 0.923
In( downamount,,) t p i
« ) ;
; ll’l( Y[ -1 )
E NS N 1% 5% 10% o



?
market ,
In( amount,,) x market, o
35 30
®
6 A o 8 6
o 6 B C
A
o 3 o
6
(1 (2) (3) (4) (5) (6) (7 (8)
In( n_firm)  In( employee)  In( capital)  In( production) In( sales) In( valueadd) In( profit) In( tax)
A.
In( amount,,,) -0.005  -0.015** -0.001 0. 002 0. 002 -0.019™  -0.0247* -0.035™
(0.005 1) (0.0029) (0. 005 4) (0.004 5) (0. 005 8) (0.007 0) (0.009 0)  (0.007 0)
In( amount;,) x 0. 002 ** 0. 003 0.001" 0. 001 0. 001 0. 004 = 0.005™*  0.007 **
market (0.000 7) (0.000 4) (0.000 7) (0.000 6) (0.000 8) (0.001 0) (0.0012) (0.0009)
Other Controls Yes Yes Yes Yes Yes Yes Yes Yes
Prov x Industry FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 12 493 13 392 12 028 13 764 12 276 7 780 11 686 12 139
B. ( )
In( upamountip,) ~0.0207" —0. 024 ™ -0.007 0.014" 0.011 -0. 004 —0.033™  —0.045™*
(0.008 6) (0.005 0) (0.009 5) (0.007 8) (0.010 3) (0.010 3) (0.016 1) (0.0124)
In( upamount;,) x 0.006™*  0.004 0. 003 ** 0. 000 0. 002 0. 004 * 0.010%% 0,012
market , (0.001 2) (0.000 7) (0.001 3) (0.001 1) (0.001 4) (0.001 6) (0.002 1) (0.0017)
Observations 12 493 13 392 11 966 13 702 12214 7 780 11 624 12 077
C. ( )
In( down,amounlw,) ~0.0187 —0. 024 ™ -0.008 -0.001 -0.002 —0. 040 ™* —0.054™*  —0.039**
(0.007 5) (0.004 3) (0.007 8) (0. 006 4) (0.008 5) (0.009 2) (0.0131)  (0.0102)
In( downamount;,,) x 0. 004 0. 005 *** 0. 003 ** 0.001 0.002" 0. 008 0.011** 0. 008
market , (0.001 1) (0.000 6) (0.001 1) (0.0009) (0.001 2) (0.001 5) (0.0018) (0.001 4)
Observations 12 493 13 392 11 966 13 702 12214 7 780 11 624 12 077
*A.B C 3. 4 5
market , p t ;
Yolok | dok L F 1% 5% ~10% ;

A

B.C

o
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35

2005
) 2005 ( posi2005 1 2005 0 2005
post2005
o 7
o 2005
o 4 o
7
(1) (2) (3) (4) (5) (6) (7) (8)
In( n_firm)  In( employee)  In( capital)  In( production) In( sales) In( valueadd) In( profit) In( tax)
A.

In( amountw) —0.005" —0.007 ™ —-0. 005 -0.003 -0.001 -0. 006 —0.019™*  -0.015™*

(0.003 1) (0.001 8) (0.003 4) (0.0029) (0.003 7) (0.003 4) (0.0057) (0.004 4)
In( amount;,) x 0. 015 0. 0147 0.014 7 0.010™* 0.0137* 0.019™* 0. 039 0. 030
post2005 (0.0031)  (0.0018)  (0.0033)  (0.0029)  (0.0036)  (0.0037)  (0.0056) (0.0043)
Other Conirols Yes Yes Yes Yes Yes Yes Yes Yes
Prov x Industry FE Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Observations 12 493 13 392 12 028 13 764 12 276 7 780 11 686 12 139

B. ( )

In( upamount,, ) -0.009  -0.011™* 0. 001 0.011" 0.015" 0.010 -0.006 -0.014

(0.006 5) (0.003 8) (0.007 1) (0.0059) (0.007 8) (0.006 9) (0.0122)  (0.009 3)
In( upamount ) x 0,032 0.019%*  0.015* 0.009" 0.014* 0.013%  0.043™  0.057"*
post2005 (0.005 2) (0.003 0) (0.005 8) (0.004 9) (0.006 3) (0.006 3) (0.0099) (0.007 6)
Observations 12 493 13 392 11 966 13 702 12214 7 780 11 624 12 077

C. ( )

In( dnwnamountw) —0.009" —0.010™* -0.004 -0. 006 -0.003 -0.0117 -0.020™ -0.016™

(0.0053)  (0.0031)  (0.0056)  (0.0046)  (0.0061)  (0.0055)  (0.0095) (0.0073)
In( downamount,,) x 0.024*%  0.019%*  0.020% 0. 018 *** 0.019 0.022%% 0,044  0.033%*

Pposi2005 (0.0044)  (0.0026)  (0.0048)  (0.0041)  (0.0052)  (0.0053)  (0.0081) (0.0063)
Observations 12 493 13 392 11 966 13 702 12 214 7780 11 624 12 077
cA\B C 3. 4 5
post2005 1 2005 0;
ook | Kok JF 1% 5% 10% ;
A B.C o
27 35
3637
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(4) (6)
2005
8
1999—2014
2005

2005

(1) (2)

(3) (4) (5) (6)

In( amount )
In( upamount,,,)

In( downamount )

In( amount;,) x
post2005

In( upamount,,) x
post2005

In( downamount;,)) x
post2005

Controls

Prov X Industry FE
Year FE
Observations
R-squared

-0.001 -0.002
(0.0020) (0.0022)
0. 005
(0.006 9)
Yes Yes
Yes Yes
Yes Yes
9023 9023
0.946 0.946

~0.002  0.007"  -0.001  -0.001
(0.0022) (0.0032) (0.0022) (0.0022)

0.014"
(0.007 3)
0.001 0.012™
(0.005 0) (0.005 8)
-0.010™*
(0.003 1)
-0.018 ™
(0.005 7)
-0.017 **
(0.004 7)
Yes Yes Yes Yes
Yes Yes Yes Yes
Yes Yes Yes Yes

9023 9023 9023 9023
0.946 0.947 0.947 0.947

2005

1% 5% ~10%

o Khkk | Kk E

( TFP) .

( Innofund)



INDUST RAL ECONOMICS HSEA KCH

o 2002—2012

o 2005

@) - http: //innofund. chinatorch. gov. en/.
@ o
® 1999—2003 2002 2004 2005 2006—2008
2007 2009—2011 2010 2012—2014
2012 o
@ GMM
® N N N N
©® TFP .

1 AGHION P HOWITT P. The economics of growth M . Cambridge MA: MIT press 2009.

2 ROMER P M. Endogenous technological change J . Journal of political economy 1990 98( 5) : S71 — S102.

3 WEISJ XIE Z ZHANG X. From “Made in China”to “Innovated in China”: necessity prospect and challenges J .
Journal of economic perspectives 2017 31( 1) :49 —70.



9
10

11

12

13

14

15
16

17

18

19

20
21

22

23

24

25

26

27

MAMUNEAS T P NADIRI M I. Public R&D policies and cost behavior of the US manufacturing industries J . Journal of

public economics 1996 63( 1) :57 —81.

DIAMOND A M. Does federal funding “crowd in”private funding of science? J . Contemporary economic policy 1999

17(4) :423 —431.

ZUNIGA-VICENTE J A ALONSO-BORREGO C FORCADELL F J et al. Assessing the effect of public subsidies on firm

R&D investment: a survey J . Journal of economic surveys 2014 28( 1) :36 —67.

MARINO M LHUILLERY S PARROTTA P et al. Additionality or crowding-out? An overall evaluation of public R&D

subsidy on private R&D expenditure J . Research policy 2016 45(9) : 1715 —1730.

DAVID P A HALL B H TOOLE A A. Is public R&D a complement or substitute for private R&D? A review of the

econometric evidence J . Research policy 2000 29( 4) : 497 —529.

KERR W AKCIGIT U BLOOM N et al. Innovation reallocation and growth R . CEP discussion paper No. 1216 2013.
WALLSTEN S J. The effects of government-industry R&D programs on private R&D: the case of the small business
innovation research program J .The RAND journal of economics 2000 31( 1) : 82 —100.

BANERJEE A DUFLO E IMBERT C et al. E-governance accountability and leakage in public programs: experimental
evidence from a financial management reform in India R . HKS working paper No. RWP16 —056 2016.
JAFFE A B. Technological opportunity and spillovers of R&D: evidence from firms” patents profits and market value
R . NBER working paper No. 1815 1986.
GRILICHES G. Interindustry technology flows and productivity growth: a reexamination. R&D and productivity: the
econometric evidence M . Chicago: University of Chicago Press 1998.
BLOOM N SCHANKERMAN M VAN REENEN J. Identifying technology spillovers and product market rivalry J .
Econometrica 2013 81(4) : 1347 —1393.
GORG H STROBL E. The effect of R&D subsidies on private R&D J . Economica 2007 74:215 —234.
AERTS K SCHMIDT T. Two for the price of one? Additionality effects of R&D subsidies: a comparison between Flanders
and Germany J . Research policy 2008 37(5) : 806 — 822.
ASCHHOFF B. The effect of subsidies on R&D investment and success: do subsidy history and size matte’? R .ZEW
discussion paper No.09 —032 2009.
CZARNITZKI D HANEL P ROSA J M. Evaluating the impact of R&D tax credits on innovation: a microeconometric
study on Canadian firms J . Research policy 2011 40(2) :217 —229.
BRONZINI R PISELLI P. The impact of R&D subsidies on firm innovation R . Temi di discussione working paper
No. 960 2014.
KLEER R. Government R&D subsidies as a signal for private investors R . BGPE discussion paper No.66 2008.
MEULEMAN M DE MAESENEIRE W. Do R&D subsidies affect SMEs” access to external financing? ] . Research
Policy 2012 41(3) :580 —591.
WOLFF G B REINTHALER V. The effectiveness of subsidies revisited: accounting for wage and employment effects in
business R&D ] . Research policy 2008 37( 8) : 1403 — 1412.
TAKALO T TANAYAMA T TOIVANEN O. Estimating the benefits of targeted R&D subsidies J . Review of economics
and statistics 2013 95( 1) : 255 —272.
ZHU P WU W LUNDIN N. The impact of government’s fundings and tax incentives on industrial R&D investments—
empirical evidences from industrial sectors in Shanghai J . China economic review 2006 17( 1) :51 —69.
LERNER J. “Angel” financing and public policy: an overview J . Journal of banking & finance 1998 22(6 —8):
773 —783.
BERNSTEIN J I NADIRI M I. Product demand cost of production spillovers and the social rate of return to R&D R .
NBER working paper No.3625 1991.
N — J.
2015(2) :33 —46.
— 14 —



INDUST RAL ECONOMICS HSEA KCH

28 GUO D GUO Y JIANG K. Governance and effects of public R&D subsidies: evidence from China J . Technovation
2018(74—75) : 18 —31.

29 GUO D GUO Y JIANG K. Government-subsidized R&D and firm innovation: evidence from China J . Research policy
2016 45(6) : 1129 —1144.

30 . (2016 M . : 2017.

31 JAVORCIK B S. Does foreign direct investment increase the productivity of domestic firms? In search of spillovers
through backward linkages J . American economic review 2004 94( 3) : 605 —627.

32 . J. 2014(9) : 77 —94.

33 . N E— J. 2015
(11):53 -69.

34 AUERBACH A ] GORODNICHENKO Y MURPHY D. Local fiscal multipliers and fiscal spillovers in the United States

R . NBER working paper No. w25457 2019.

35 . N — I.
2016(3) : 114 —128.

36 LI H ZHOU L A. Political turnover and economic performance: the incentive role of personnel control in China J .
Journal of public economics 2005 89(9) : 1743 —1762.

37 XU C. The fundamental institutions of China’s reforms and development J . Journal of economic literature 2011 49

(4):1076 — 1151.

Government innovation subsidies market spillover and regional
industry growth: an empirical study based on Innovation

Fund For Technology Based Firms

GUO Yan' ZHANG Haochen®
(1. School of Economics Peking University Beijing 100871 China;
2. Institute of New Structural Economics Peking University Beijing 100871 China)

Abstract: Innovation subsidies given by the government to enterprises act on economic growth through positive spillover
effects. Based on project data from Innovation Fund For Technology Based Firms ( Innofund) this paper estimates the
spillover effects of innovation subsidies on industry growth in two dimensions: intra-industry spillover and inter-industry
spillover. The study finds that innovation subsidies significantly contribute to the growth of the subsidized industries in the
region through horizontal spillover effects. By using input-output tables to construct production network linkages between
sectors the authors find that innovation subsidies can also contribute to the growth of upstream and downstream sectors in the
region through forward and backward vertical spillovers. The results of the heterogeneity analysis show that both intra-industry
and inter-industry spillovers are stronger in higher level of marketization regions. Moreover the change in the screening
mechanism from centralization to decentralization in 2005 significantly enhances the spillover effects of innovation subsidies.
These results confirm the influence of market mechanisms and policy implementation mechanisms on the effectiveness of the
industrial policy. Besides although innovation subsidies can promote the growth of industry size the study does not find any
significant improvement effect of innovation subsidies on industry efficiency which provides essential policy insights for
innovation-driven industrial policy formulation.

Key words: innovation subsidies; spillover effects; vertical linkages; industrial policy; policy implementation mechanisms;

economic growth



