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ABSTRACT

Although China’s economy has experienced fast growth over the years, it is also
characterized by a lack of innovative products and slow development of advanced
production technologies. A main reason for this problem is insufficient investments in
research and development (R&D) activities by Chinese firms. Because of the potential
externality and free-rider effects, the economics literature has long suggested that the
private sector tends to underinvest in R&D without governmental interventions. The
weak protection of intellectual property rights in China makes the problem of
underinvestment in R&D even worse. In this situation, it becomes increasingly
important for the government to provide incentives such as subsidies on R&D
investments, given that R&D investments are critical to the development of new
technologies and the sustainable growth of the economy.

In this study I investigate how governmental subsidies on R&D influence Chinese
firms’ R&D investments and performance. Specifically, I want to find out (1) whether
governmental subsidies promote or hinder firms’ R&D investments, and (2) whether
governmental subsidies have differential effects on financial performance across
different types of firms. My goal is to better understand the effects of governmental
subsidies on Chinese firms. To achieve this goal, I first conduct an extensive review of
the relevant literature and then develop a conceptual model about the determinants of
governmental subsidies on R&D in China. Next, I conduct empirical analysis using data
collected from all the firms listed in the Shanghai Stock Changes and Shenzhen Stock
Exchanges during the period of 2009 to 2012. Overall, my findings show that
governmental subsidies on R&D have a positive impact on R&D investments by the listed
firms. Meanwhile, I find that this positive impact varies significantly across different

types of firms, particularly among firms that are still largely owned by the state. I



conclude this study with a discussion of its implications for governmental policies on

R&D investments.

Key words: R&D investment, governmental subsidies, technological innovation,

enterprise performance, China
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PSR B AT EBR DALl W B Y B 4P B o “Tech_sal” R RBUF#MBY A 58 T BHR AR SRV BY

BRASH B
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% (6): 2009-2012 1\l B B BUFF 1M BY R B R A8OR

Total

Year Rd_sal Tsub_sal Tech_totsub | Tech_sal
2009 95% 101% 12.62% 14%
2010 128% 127% 16.50% 20%
2011 173% 139% 17.97% 25%
2012 224% 167% 18.87% 32%
Total 161% 136% 16.80% 24%
Central

Year Rd_sal Tsub_sal Tech_totsub | Tech_sal
2009 1.10% 0.96% 15.88% 0.18%
2010 1.20% 0.88% 18.46% 0.18%
2011 1.40% 0.90% 19.18% 0.21%
2012 1.89% 1.45% 20.99% 0.32%
Total 1.41% 1.05% 18.68% 0.22%
Local

Year Rd_sal Tsub_sal Tech_totsub | Tech_sal
2009 0.45% 0.93% 10.30% 0.09%
2010 0.54% 1.17% 12.74% 0.10%
2011 0.58% 1.30% 12.12% 0.10%
2012 0.81% 1.67% 11.89% 0.25%
Total 0.60% 1.27% 11.78% 0.14%
Private

Year Rd_sal Tsub_sal Tech_totsub | Tech_sal
2009 1.31% 1.10% 13.30% 0.18%
2010 1.76% 1.46% 18.28% 0.27%
2011 2.40% 1.56% 20.66% 0.34%
2012 2.99% 1.71% 21.69% 0.35%
Total 2.25% 1.51% 19.20% 0.30%
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il RS R RE (Central ), #H B (Local \, FFAL ( Private ) BT

BEBRA , AU R H. BUSABIERRREL T b W EF U EE B LR, Edhihd

R ENFRINERNTRECNEH, RELENRE  EOEARIESH DL

MERBRA , REBABE LT A EE, AL BAEFRRANNKTRE, H

FTUERNFE , REERBTHRUFTRESRESD , ANNEETHEANENEER

SEH , N TECSRUNHRARABAXNRR. LB FREAMBIBRAHEH B

REEERERD AEHNENKRNTRA RS TREME T ER ERBATUERNR ,

EEARIG , 5 ECREBEFR BRI ENS|MA T RE, EMRNN SR

BRI ERRBRAL REERAKBELATHHER BRRIFAENIBESTRE,

FREAREXY TRt | 75 B8 IR EIE S B FNEEIY AN RO W ERF A H ERIR A

ERMEBINBERMESEZTES , BEREAENARR /D | FRAKEGREINEX &

FERFAMELHN, BELRMNEFEER , S EERIBFNE  RRETHE ?

HEEFIMNMNERE T T B, ERAFBRIIE (2006 ) A i 75 BT R0 Bkb

RN THXXREFLRERIRNEE, RHBXALFRE K RELFTRXEREE. EiNi

Bl | i XEFFRRREM, SR AN BURA | BFiEel SR, EFaXERE, T

M T BN AEHE , WBANEATREFEERN TR L EFNIFREE. AT

FERENELFE K BRTHEEEEES M AGRIRERTHNERE. BiNts
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By Ril, ATRE L HIEGRAMBIE  MRBHNREBNGEE ST MALRERDE, FEHE

HRNBEW , RBEIHR e EMEIFESEDRKREEARE, ERECHELEFHEEZ

. BMRLEFERBZEAETEMNEEZENRE, RKE—TBRENFEITILABIAER.

®(7): TETLEFEIER

1Tk Rd_sal | Tsub_sal Tech_totsub Tech_sal

BT 3.55% | 1.69% 28.82% 0.83%

Bz, £YHR 2.15% | 1.44% 27.71% 0.35%
M, /&, UK 253% | 1.35% 24.81% 0.32%
EEEARL 5.83% | 2.33% 23.47% 0.44%
Aol b, BE. ¥BH | 1.08% | 0.97% 19.45% 0.14%
TE. ¥EE 0.99% | 1.64% 15.71% 0.23%
H Aty &l 1.27% | 0.92% 14.84% 0.15%
G, RE. BE 0.72% | 1.02% 14.65% 0.10%
AN ES 0.39% | 1.61% 14.27% 0.11%
‘m. WH 0.43% | 0.97% 13.61% 0.11%
R, B, 4 Al 0.44% | 2.49% 12.89% 0.21%
AR 0.86% | 0.63% 11.48% 0.07%
=g, ENR 1.02% | 2.06% 11.17% 0.10%
RS 0.55% | 1.31% 10.21% 0.12%
RSl 0.37% | 1.43% 9.88% 0.13%
EHl 0.48% | 0.27% 9.78% 0.02%
A#., RE 0.48% | 1.23% 7.58% 0.04%
HENEERS 0.09% | 0.23% 5.55% 0.01%
B, BARKHBEFHMEN | 008% | 2.77% 4.81% 0.03%
Bt 7=l 0.03% | 0.88% 3.66% 0.23%
KBz, Sl 0.14% | 1.51% 1.50% 0.01%
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REBHRI , EERNFIHAETLX R&D THWFEMIRF, SHESE —NERR

ARk, ZEEE T WEBUF MBI AT RV AL, BI= T 5 512 ‘B EH, £UH

W, ’w&. UK

®(8): FTRAWEHRF , BAF*BIRER

Province Rd_sal | Tsub_sal Tech_totsub Tech_sal
IR 2.12% 1.22% 21.68% 0.27%
MIp; 1.79% 1.28% 20.92% 0.29%
P= 1.17% 1.50% 20.85% 0.24%
A 1.84% 1.32% 19.11% 0.25%
i 1.44% 2.60% 18.04% 0.53%
O] 1.58% 1.09% 17.80% 0.28%
=¥ 1.46% 1.22% 17.77% 0.20%
M 1.33% 1.26% 17.36% 0.16%
LB 1.44% 1.27% 17.05% 0.25%
Bl 1.63% 1.60% 17.01% 0.20%
tLZR 1.11% 1.07% 16.85% 0.17%
Total 1.61% 1.36% 16.80% 0.24%
= 3.06% 1.38% 16.62% 0.31%
#hiE 0.21% 1.36% 16.05% 0.17%
i) 1.10% | 0.96% 15.87% 0.17%
= 0.73% 3.12% 15.26% 1.13%
TE 0.40% 2.05% 15.25% 0.34%
e 0.87% 1.43% 15.08% 0.18%
i 0.29% 1.67% 14.91% 0.16%
WL 2.52% 1.24% 14.77% 0.15%
i) 0.77% 1.49% 13.21% 0.08%
B 1.28% | 1.27% 13.15% 0.18%
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LT 0.67% 1.97% 12.49% 0.13%
iR 0.80% 1.14% 12.48% 0.14%
BwiI 1.09% 1.48% 12.29% 0.16%
pIN:ic] 1.04% 1.06% 12.07% 0.12%
e 0.52% 0.90% 11.97% 0.08%
EMK 0.77% 1.17% 10.67% 0.25%
BB 0.96% 1.21% 9.53% 0.08%
yiriea] 0.43% 0.83% 8.74% 0.13%
'K 0.92% 1.70% 7.07% 0.12%

ME—FIRd_sal" R REWH KX IRABRUEET ATUFHAREGNARIRAND

B, SEPIETHESE — , EAREHARK , IRRAMES , MREXE D EHIEHL

FART, FEE-MNVHANIOTEN RE. RFFEAHA , fIIEN XERVERZHNH

NER  RERFRIRARK  HEXFHNMEOHE R T IR, BRERNEFTHEAN 5

FBFHBANRESNENHFRE=NREE. HIENTE. HFEBFHBIPREETFAR

HERIRZNE-—FBREZEE. 2FKRRENILRET, IIE , RBFER/LESF

B, FTUABEABINEERAR , U FATRRELNFRRES , BATRRFTLIRE

THRUHENER , RINFEHR —DHTR,

3.3 BUF M 2l fF R 3% A 9 2208

3.3.1 TEERE

ATRIERUZINBUFIPRZIFAEE , URBLRAFAZHLRZLE, B

T AN EIFE R K T8
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Tech_sal=a+f, Tech_totsub+4, Tsub_sal+4,Rd_sal
+f,Lag_tech_totsub + f;Lag_tsub_sal + f,Lag_rd_sal

+3,Size+ fiLeverage+f3,Dual + 5, Exepay_sal+ f,Efct_tax+g, ) Year+4,; ) Industry +u

BREAREARER  HENRTESWLRE | ZIERELARE A E b 3

Rd_sal =a+pLag_rd _sal+g,Lag _tech _sal+p,Tech _sal
+4,Size+ [, Leverage+S,Dual+/,Exepay _sal+/, ZYear +£, Z Industry +u

BREPRERER  HUNRTERLRE  EZREFHTEZENDETLE
3.3.2 LERHM

Wk (2) ERHNEEER , Bl ZRHBEFBIFAFAIE) |, TieREE R #T5EH
EHNREWMESFHESIBKAEEEX, XMRIFER  BFEAES , EhExH
BRI R RN BB RIS, Hf | REMADRBINFRRIBBE L FNFRXE
HREEEREX, ERMAELEHTR. ZHRUNHRIBDEEFHTFRRAMWRERX
M BEEENEPHIATAMER. TR EBUAT4 B PRI TR KA B R, Md
A SRERIR AR R X HIRB R R, GEBUFABIRFNERAN  JUEIESHREN
R RBEANE) , MARESE S RALE R&D RARL T

AR LEIHXTREFROBF ML B HX R&D HRAZREXR Bl
MR , SZRELAEE ? 0K (3 ) R, BHFEECNRLEERRPHRA

HBEEZFNMRARAKEZNEERX, AARSHRANTEFTAREE—FALTK , 7

24



REZT-FEEEK , IARUSFEMRAIZIHNERAL , BFF2BRANER , #

B —FIRFWHRABERBEMEX , EEERENAEHI T AR, BERREMFD

HNARRASIFRIINBERBEM RO REZEMAX, MAREHRBATIE,

BEREFERRE, HARGEMEB T B RBEABIRGSFOFRIRA , MEHH

ERERNEFEL , SFRANTRRN S FWSMABIRHEX , Mel—F US89

AR, BUFBHRIIRNABIN B ILHNFARET —ENER , Bt ARREMALHE

WEIFBIERIRAMBI RS | R E EHRNTTH, Mt FEENTFRRADNLFRE

Bl —FRBINFFRA B AR, B RBANBIGER  RARENERJELENERE |

SEHFELAT-—ELFEAETEENNERLR L,
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EMNE Fie5RW

ARMAT 2009-2012 FHEHATRMNHKYE , BT EIEEEX BTN SR

MR IT TSRO . A T REBUF B MR IRANIUR . BE SRR

ENENREZFES , NHANRALZEFRER, HPRENRUFEFHLENTR

HIRARENEARN , KTFREURBFER, REEFEREFHIE , DUFREA

RS AT EE. FhlRBIWBFBIFOTT AN S | AR ARER/N |, 83

BINHRAMBBERERATREMEFER, EREBARERAZNEHRANEEAT S

Eit , ERECKRINBMEMARBEIBI AT RE, BEBIGE , REMAEKEE

MARXBEMESFNRRATHKERERR, BR7ESREIRRIRRBUFH B

MHEFURB—FHRARAIHIRERR, R HEE REERRPHRA  HEH—

FHMARRAREZNIEMRR, RENMMBENHRRAESFRINE BT RN

BEZFERX, MARGHRBATHRE, REMALEEBTRFHEREBFALZE , ™

BEMRXREEBEERS, t7ELMNHAHNSFRIBNHTT A BIEERXE,

BT HEBRAX BB B FE A LR E il B FH B RABERE —ENR

R AT EER SIS AR THARERBN DL ES M UERRE. BEHRE

BUR B R RA R BUF AN ol AR BT 12 3 51 — F R WA X H R 8 2 FRYFMNED

2., BN EBRER—BRNAVASER , ANEEEESSERKEXNFERABERLN
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BE, FEWXBERUEAUAREN |, LTS REEX R&D #BIHA R, il R

E ) R&D RANRZES e EF MBI ES BN, Bl B S FEMAN A B R BEH

BE  UFRENSINMBALREANEDLFHRPHTRE. BFEATUMAB KRS

X R&D WAMKR , AR —KNIMEFBIH N, Bt ATRESERROBRE Al X HA

B
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BAZ, B (BRI SR RIRA ST H, BRERMM ?) , (PERKIL
1z) 2011 5 8 A

HN5E (B E R T BT R&D *MNEBUER 2 7-5R1e BB R&D MG BURIERE)
2006

B (R ASRIMEREXERZE) 2011

SN : (EE LT EERAREUFRIKZASSGHKRME) 2012

o}

$ /%\

M
=H

(eI R EFERARDA TR (R&D ) RASEAHMERERMERFE) 2013

A, isE (BT DEA AN EERERABNBEIT) , (RFFEHE) 2005 F58
4 5 : 481-483

REE  (REI LS FKEREE N EE—ARBIEOSIED ) , GCZlZ5F T
) 2006 F£5(2): 155-171

AFE AZLFRREHSLF  WBEBRREEGKUIMRE) , BUXKZF LR
2009

#, HRE  (REBUN R&D BA, mHEFEHEHRRMRE) , (FEMKRL
1), 2011 58 3 5 : 10-14

SEH, BIE: (BULHAERRENABRNEZEWNEEE) , (EES5EE) 2003 F
12(2) , 106-109

A, AR (RBRASEUMENAEXRMERE) , (RBE) 2011 5 2

FIM  (RE LT RAMEARAERUMERNEREHR) , BREFRERAKEF 2010 F

ERE  (FRBANBREGHERAMEN DT RFZE) , AREFRHRAE 2011 F
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KRG, KE, BFE  (BULHRERA, SRFRFHERLMEERRE) , (21Tt
=) 2012 % 2 1

IRA (HRBARAELLUNEMEXMERR) , BHMEFRS KF 2012 F

5 (LT RBAHRBRAN RSO EEATR) , LR KE 2012 F£FR (BETH
ERANRNTAEEEEMEGENXRTR) , ARBFRE AR 2013 F
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Tech Tech Tsub Rd Lag_tech | Lag_tsub | Lag_tech . Indpt Exepay

_sal _totsub _sal _sal _totsub _sal _sal Size Leverage | Dual _brd _sal
Tech_sal 1
Tech_tots

0.290*** 1
ub
Tsub_sal 0.327*** 0.006 1
Rd_sal 0.205*** | 0.191*** | (0.118*** 1
Lag_tech

0.148*** | 0.516*** 0.005 | 0.178*** 1
_totsub
Lag_tsub
| 0.098*** 0.005 | 0.281*** | 0.090*** 0.004 1
_sa
Lag_tech
| 0.368*** | 0.212*** | 0.171*** | 0.176*** | 0.359*** | 0.276*** 1
_sa
Size ) ) ) ) ) | -0.064%x* 1

0.045%** | 0.117*** | 0.094*** | 0.176*** | 0.110*** | 0.092***
Leverage | -0.026%* | -0.004 ) | 0.081%* | -0.045%*x ) 1

0.075*** 0.094*** | 0.086*** 0.071***
Dual 0.038*** | 0.070*** 0.022** | 0.172*** | (0.059*** 0.005 0.039*** ) ) 1
0.207*** | 0.034***

Indpt_brd 0.013 -0.007 0.025** 0.024** -0.013 0.014 0.021 | 0.052*** 0.012 | 0.034*** 1
Exepay_s -

-0.002 -0.01 -0.002 -0.006 -0.011 -0.004 -0.003 0.080*** 0.022** | 0.012 1
al 0.055***
Efct_tax -0.003 -0.009 -0.004 -0.012 -0.005 -0.006 -0.006 0.01 0.001 -0.009 | 0.017 -0.001




Mf% B
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€e

(1) (2)C )L (4)P () (6) ()
Tech_sal Tech_sal Tech_sal Tech_sal Tech_sal Tech_sal Tech_sal
Tech 0.015™ 0.010™ 0.020™ 0.015™ 0.010™ 0.021™ 0.012™
_totsub (18.98) (12.08) (9.25) (16.21) (15.88) (9.25) (13.18)
Tsub 0.097" 0.194™ 0.124™ 0.081"" 0.135™ 0.124™" 0.062™"
_sal (26.20) (13.71) (16.57) (18.55) (12.71) (16.54) (15.13)
Rd 0.075™ 0.086™" -0.002 0.081™" 0.057" -0.001 0.081™"
_sal (8.09) (7.18) (-0.06) (8.67) (6.27) (-0.03) (5.60)
Lag_tech 0.000 -0.000 -0.005™ 0.002"" -0.000 -0.005™ 0.004™
_totsub (0.23) (-0.21) (-2.24) (2.68) (-0.12) (-2.27) (4.20)
Lag_tsub 0.001 -0.036™ -0.058™" 0.029™ -0.026™ -0.058™" 0.030™"
_sal (0.19) (-2.412) (-6.09) (6.43) (-2.33) (-6.09) (7.09)
Lag_rd -0.027™ 0.016 0.029 -0.042™" -0.050"" 0.029 -0.066™"
_sal (-2.34) (1.09) (0.72) (-3.71) (-4.46) (0.71) (-4.26)
Size 0.037" 0.013 0.041 0.043™ 0.003 0.042 0.044™"
(3.58) (1.31) (1.59) (2.82) (0.38) (1.59) (2.99)
Leverage 0.023 -0.122 0.136 0.012 -0.079 0.138 0.008
(0.91) (-1.16) (1.00) (0.51) (-1.00) (1.02) (0.38)
Dual 0.012 -0.013 0.085 -0.013 -0.046 0.085 -0.030
(0.26) (-0.16) (0.62) (-0.27) (-0.78) (0.62) (-0.60)




w
N

Exepay 0.005 -0.018 -0.057 0.008 -0.241 -0.057 0.008
_sal (0.38) (-0.01) (-0.27) (0.68) (-0.26) (-0.27) (0.76)
Efct 0.000 -0.001 0.000 0.000 -0.001 0.000 -0.000
_tax (0.11) (-1.07) (0.04) (0.11) (-1.39) (0.04) (-0.04)
_cons 13957 -0.423 -1.470 17387 -0.117 -1.486 16787
(-3.80) (-1.15) (-1.38) (-3.19) (-0.43) (-1.39) (-3.24)
N 5880 899 1902 3079 881 1895 2575
adj. R? 0.203 0.564 0.158 0.258 0.512 0.158 0.221
F 44.953 37.241 11.818 32.485 29.889 11.787 22.495
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000

t statistics in parentheses

*p<0.10, ™ p <0.05, ™ p < 0.01
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1) (2)C B)L (4)p 5) (6) ) (8) ©)

Rd sal Rd sal | Rd sal | Rd sal Rd sal | Rd sal | Rd sal | Rd sal | Rd sal
Lag rd sal | 0.937" | 0.875 |0.797 | 0.932"" | 0.944™" |0.9717" | 0.797"" | 0.944™"

(92.23) | (30.55) | (39.76) | (68.16) | (92.20) | (32.39) | (39.78) | (67.76)
Lag tech sal | -0.103™" | -0.738™" | -0.116 | -0.224™" | 0.001 0.186 | -0.110 | -0.005 | 0.386™"

(-358) | (-5.31) | (-1.47) | (-5.77) (0.05) (1.46) | (-1.40) | (-0.16) | (9.10)
Tech_sal 0.187™" | 1.059™" | 0.014 | 0.395™"

(10.60) | (12.50) | (0.99) | (11.37)
Size -0.038™" | 0.011 | -0.029" | -0.050" | -0.038™ | 0.018 | -0.029" | -0.051" | -0.134™"

(-2.67) (0.38) | (-1.72) | (-1.73) | (-2.62) | (0.60) | (-1.72) | (-1.71) | (-5.91)
Leverage -0.111™" | -0.037 - -0.083" | -0.114™" | -0.255 - -0.092™ | -0.446™

0.249™" 0.249™"

(-3.12) | (-0.13) | (-2.79) | (-1.87) | (-3.18) | (-0.82) | (-2.79) | (-2.01) | (-7.98)
Dual 0.188™" | -0.159 0.077 | 0.172" | 0.194™ | -0.068 | 0.077 | 0.188™ | 0.712""

(2.97) (-0.71) | (0.85) | (1.89) (3.02) | (-0.28) | (0.85) | (2.03) | (7.13)
Exepay sal | -0.035™ | 1.300 | -0.054 | -0.038" | -0.035™ | 1.880 | -0.055 | -0.039" | 0.003

(-2.01) (0.37) | (-0.39) | (-1.83) | (-2.00) | (0.49) | (-0.39) | (-1.80) | (0.12)
_cons 11607 | -0.324 | 1.425™ | 1.295 1.159™ | -0.313 | 1.424™ | 1.342 | 5127

(2.29) (-0.32) | (2.02) | (1.27) (2.27) | (-0.29) | (2.02) | (1.29) | (6.43)
N 5881 899 1903 3079 5881 899 1903 3079 5881
adj. R 0.707 0.734 0.558 0.716 0.701 0.686 | 0.558 | 0.704 0.267
F 473.136 | 89.369 | 83.719 | 259.655 | 476.502 | 73.741 | 86.674 | 253.492 | 77.448
p 0.000 0.000 0.000 0.000 0.000 0.000 | 0.000 | 0.000 0.000

t statistics in parentheses

*p<0.10, ™ p <0.05, ™" p < 0.01




