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Table 3 Synergy of S&T innovation policies ( released by top 10 departments)
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Table 4 Comparison of synergy of S&T

innovation policies at different periods
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Figure 1 Synergy of S&T innovation policies
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major S&T achievements

R 6 FIHEEBUR I E A R A R A0S [ Y3 it
Table 6 Ridge regression analysis results of

S&T policies on major S&T achievements

AR B t
BHEATI(L) 0.206 " 8.491
BHEBE 4 (K) 0.213** 9.276
BRI B (PE) 0.146** 6.567

BR PR BE (PC) 0.160** 8.570
BUOR AT AT (PA) 0.163%* 8.981
R square 0.945 5
Adj. R square 0.906 5
F 24.268 1% " *
E:p<0.05; "*p<0.01; “**p<0.001,

%6 T B A S BA TR 5 4B AST R AR
JRAR A IERON , PR R B e 4 AR R R R A
T E R R B R EOR S BRI E
JEFNBCR AT PAT BE #5906 3 RORE B SR B B IR AN,
BB RHr B 1 BE | b IR BE AT BE B30 1% , 1T 43 3
1271 0. 146% 0. 160% ,0. 163% HE KB SR, fEiEZL
AR B R e B AT E R AR A5 R Bk
R, HUCRBHE AT, BURAH I Z s kT
TWEBAFATEA . HSEORMHCERA S BRI
A7 B Xt B R SR 1 2 il B K, LU= BUR YR IR] B 1B
W BERRSE = A0,

2.2.2 RETGIFER X & B L RIS 4 7 7= S 5H
=N A )

BIBE AT R X & B T 42 AR 06 38 43 AT 28 B 24
ISZHON k=0.20 B, 1835 i 2688 T4, BRI k =
0.20, [AIPH, Bl G BOR XL 7 Al A R s 2
Bk =0. 35,

*8 RHRBIFBIRI Tl il F 7= &
SHEBINBILE B3 fh
Table 8 Ridge regression analysis results of S&T innovation

policies on enterprises’ sales revenue of new product

A b B t
BHEATI(L) 0.175* 9. 469
BHERE 4 (K) 0.203 * 11.708
R S (PE) 0.184** 11. 190

BR PR BE (PC) 0.188** 14. 551
BUOR PTHATRE (PA) 0.180* * 14. 592
R square 0.979 8
Adj. R square 0.965 4
F 67.9956" " *
i p<0.05; **p<0.01; ***p<0.001,

7 kK 8 Frn, M F Gt & MRS RPERE,
PSR PR LG SR BT AR AR A R BB 250 E B
B U AT R f R A R M A AR i L B IR )
A

FTEWE— BT BATIRHE R &/ AN
[ % A4 AU B B8 IE MR, R R a4 A
A BAGRTE T & B LRI R B3, B &8 A
FITE AT R . 28 = BHEC BB BOR 7 B | BUR B R &
FNBCR AT AT BE R v [ % B & R A R B A 3 TR 4K
N B AR ) BE | BRI RE R AT AT B R 1%
Al 15 & B & R 2 AL BN 0.169% , 0. 182% Al
0.176% ., =, iF5E i ReAs i vp  BHE 98 & 48 AT & B
TR I RE M i Ry 58 Y, LR B BOR PR, 2
JEHER B A 4 BB BRI HRAT B AR R
N,

% 8 KW BHE AN BAFIREL T S B AFTHL L Al
B LA A BT TETE R R A ORI, BOR
JIBE B D[R] B AN AT AT AR Al 7 e 5 i
ABAG W RN, BHEE B 4 4 A Al 7 it 5 B U



-6 - B

& B 2022 4F

AR IERUN 5 K, Z 5 MR UG R 37 B3R B ) B | B3R
TR FNEOR AT AT RE A SE e, B A 38 AL 8 7=
A PR R A .

LE LTS QR B A AR P E B S A i) A
2 LHIAET A4 A L F) | EE R R A Al B e
SR ISR T A WA R, B A B AT A
B R T B AR B AR W )y s T A
B

PETH R B T AT I X6 14 ) R B SR B
SR, o KR R B AR AT A
BBl = K, ZAPM N A AR LR — H & T &
TR AR 1, P B ST AR 4 (2018) ) B 4
H7,2013—2017 4F-H [l H KR R 1 87. 43% A 1 FHH
AR, T F A SR 1 7= A 7 B A R A Y
[l 51, PR R P00 Bk S D ek 0 T AT B | T
N AT KB R

P R Bl A o 0 [ 4R T v [ N A A
FIBERE N G, % R 5 B G A o DA R
ST ECRIF A T4, v il 8 A2 T R RO 3 AR 2
2006 4F LA 25 45 (1 B BUOR 20 A 2% © 76 S8 30 P9 0 0 b 15
PR A SRR AR S SRR O ARy A AT ok v [ & 1]
T I R T RSEAN A7 T U W S ) | S O R B
BURM S FIARI B, v & A5 7 57 1 3 & R 2k Al
FEASE ISR LRI BOR & R BT RBOR | LR STl
R 7 A A B RV ORE A SR T e T A

Xt B AL A B B AT &, R R R Bk
FIBIR R B 7 AT AT LT AR SR 2, Al ™= i 4
BT A B T B 2 AR T SEEL R T 3 (L, S
A AT B SR L AR AL B TR S T 2 B 5
T, £ 05 F R, e g I Se R e Ak g AR b B
BB B (84000 1 SBUR BB BT PRA T RN R P 2 Xt
X R

3 FEBHIRZHLE EZIL

ARG B FEHR I [ RR- A58 R 114 15 1 4 i B
SRACR . &% 2006—2018 4R Hp =R} 7 41 57 Bk T BE LR
TTRE DRI BE AT 82 Ak 20 AT , o IR 5 b ) A B B i g
FEPPA, I N7 AR 7 R B R R A 706 [T 051 43 7 A 30 R
RIHTECR FRUR BB T U85,

55,2006 45 Lk v R B G T UK 0 B ) G2
PETEHO0) Z (M BOR U [E) A VRS 22, B IR] & AR BUR SR i
AWk % BRTBHL QU EOR P I 3222 BZE R
O R B | RO R R LA B Tl A A A
T2 8] 38k D 1A 9 2 ) A a2 e R B B AR
HPORE I H S

o, b E R BB BOR B T SRR 2 . 2006

AR LUK B BT EOR B W 2R EOR THAY L5 1
FH PRI e B A4 P R A AT AT B R 4R, b R 1
BRI RSO AR T AR v R G157 i R
PR DR AT — A5

B BHE BT BOR X BB B8 5180 A 35 IR 2K
I3, ELAS [ 637 BRI B S A7 A 22 5 P IO AR 2
Ji 2 A T RBHE AR 32 B BT RS ] AT B 19 52 i B
PN LT DR Y S A A R N e U T
Ao R RIBTECR A PR A B T 08 2 b e R R R 1
BE QTR DI BE £ e 2 P A 2 1
BRI o AR Bl 77 i 7 65 A o AR S B L
SRAESIBE PR RAT AT = D5 T ARG 4

H TN [ 9 B BOR R iE 2 T BORHB ) B B 8 i) 22
S, DA AR DA i R BRI, R 4 O H A il o
AEEXE R RETECR , B i x TR R B B
T8 IR RUH RIS 5 18] F0SUR NI4T, Ay e 1 )
SFRIP RS BT R R B R R
TR R T RECR PR, A Al A )
AR T i, DO O B i R O SR A ) B, S L BUR B
[Fi) B FITA] HRA T RE

SR

[1] SCHOT J, STEINMUELLER W E. Three frames for innova-
tion policy; R&D, systems of innovation and transformative
change[ J]. Research Policy, 2018, 47(9) :1554 - 1567.
B P R BUHTBOR 40 AF 4 15 2 BT Bk
W, 2018, 36(12) :2113 —2115 +2121
XUE Lan. A review and reflection on 40 years of reform and
development of China’s STI policy[ J]. Studies in Science of
Science, 2018,36(12) ;: 2113 -2115 +2121.

BE. WRHEEUR BRI S BIB BOR——— Q5T 98 3 i i
A BORIE e B S [ 1], BhAaEsE,2017,35
(2):170 - 176.
LIANG Zheng. From science and technology policy to sci-
ence, technology and innovation policy — A reflection on trans-
formation of policy paradigm in the context of innovation —
driven development strategy [ J]. Studies in Science of Sci-
ence,2017, 35(2): 170 - 176.

R A2, 5 0. R EH AR QBT BORSOH ST (] B
Z£0F5T,2004,22(1) ; 108 - 112.

CHEN Xiangdong, HU Ping. Empirical study on innovation
performance in China [ J]. Studies in Science of Science,
2004,22(1) :108 —112.

A R RIS, 55 BORGUBTER /il AT
S Y STUERF I « DAL BE I RN SORURN A v A
[ )], Bl SRIEARORITEE,2008(9) : 61 - 65

LI Weiming, CUI Yi, CHEN Zepeng,et al. Influence of gov-

ernmental technology innovation policy on the innovation per-



%3

ZEAHE R [ B RIS 1) 3 A BOHAIOR, :2006—2018 <7 .

(6]

(9]

[10]

(1]

[12]

formance of small and medium business: Corporate resource
investment and organization incentive as mediating variable
[J]. Science of Science and Management of S. & T. , 2008
(9):61 -65.

2 . P E T FOR BRI [ )] B A
HHL,2003,15(3) :17 -21.

PENG Fuguo. The analysis on the effect of local technical in-
novation policies in China[ J]. R&D Management, 2003,15
(3):17 -21.

T NS o L o EEOR RIBTEOR I R S ST L IE
WFFE(1978—2006) [J]. FHIFE T, 2008, 29(4) :134 - 150.
PENG Jisheng, SUN Wenxiang, ZHONG Weiguo. The evolu-
tion of Chinese technological and innovation policies and the
empirical research on the performance(1978—2006) [ J]. Sci-
ence Research Management,2008, 29(4) ;134 - 150.
LA AR I SCRE. BORI R BOR B R R 5 22 5%
SR BT RIRTBOR I SCUEMF T [ T]. A& BT, 2008 (9)
25 -36.

PENG Jisheng, ZHONG Weiguo, SUN Wenxiang. Measure-
ment of policy, evolution of policy coordination and economic
performance: An empirical study on innovation policy [ J].
Management World, 2008 (9) ;25 -36.

22 JLARDUN, XU, 45, b AR BRI B 0 e Aot
L[], BHF2ER9E,2015,33(9) 11348 - 1356.

LI Fan, LIN Hanchuan, LIU Peigang, et al. Comparative re-
search on the evolution of China and Russia’s technology inno-
vation policies [ J]. Studies in Science of Science, 2015,33
(9) :1348 - 1356.

B, TR E e Al BOR QBT BOR S R R RS [T].
FTHAE I, 2014(12) :104 - 109.

LYU Yan. Quantitative research on policy failure of stimula-
ting enterprise technology innovation [ J]. Chinese Public Ad-
ministration 2014 (12) ; 104 - 109.

FLANAGAN K,UYARRA E, LARANJA M. Reconceputalis-
ing the policy mix for innovation [ J]. Research Policy,
2011,40(5) : 702 -713.

g, KA. TR AR B A 7 b BOR B[R] 1) A F

[13]

[14]

[15]

[16]

[17]

[18]

ST R S A S AEERL T, AT
#,2017(3) :101 - 107.
WANG Luozhong, ZHANG Yijun. Research on policy synergy of

new energy automobile industry in China Based on three — di-
mensional analysis framework of structure, process and content
[J]. Chinese Public Administration, 2017(3) :101 —107.
FARRE , VE# . QUBTBORVMERF SRR KRB [ 1], BHIHE
3 2019,40(7) :01 - 11.

DU Genwang, WANG Tao. A review and outlook of research
on innovation policy coordination[ J]. Science Research Man-
agement, 2019,40(7) .01 - 11.

SRACHE , AR, TREHE . BOR P R B R AT A 52
T 227 Wi EDLAR 7 L BOR B SCUERTSE[ T ], B2 24
9%,2018,36(5) ;790 —799.

GUO Benhai, LI Junqiang, ZHANG Xiaoteng. Influences of

policy coordination on policy effectiveness: An empirical study
based on 227 Chinese photovoltaic industry policies[ J]. Stud-
ies in Science of Science, 2018,36(5) :790 —799.

SRIEDS, @Ak, RN, SE. o [T R I BOR A
) 5 ——FE T 1978—2013 SEBUREUR MATIT[T].
EAH - YIS BT, 2014, 24(12) 162 -73.

ZHANG Guoxing, GAO Xiulin, WANG Yingluo, et al. Meas-

urement, coordination and evolution of energy conservation
and emission reduction policies in China: Based on the re-
search of the policy data from 1978 to 2013[J]. China Popu-
lation, Resources and Environment,2014, 24(12) .62 -73.
P, BT R RO B D R QR SR [ T]. R
ZE5T,2013,31(10) :1504 - 1511.

ZHAN Ailan, ZHAI Qing. A study on the driving forces and
innovative capabilities behind China’s patent explosion [ J ].
Studies in Science of Science, 2013,31(10) ;1504 - 1511.
HU A G, JEFFERSON G H. A great wall of patents; What is
behind China’s recent patent explosion? [J]. Journal of De-
velopment Economics,2009(90) ;57 - 68.

LI X. Behind the recent surge of Chinese patenting: An insti-
tutional view[ J]. Research Policy, 2012(41) ; 236 —249.

The synergistic evolution and effects of the science and technology

innovation policies in China from 2006 to 2018

Li Donggin

(School of Economics and Management, Zhejiang Sci — Tech University, Hangzhou 310018, Zhejiang, China)

Abstract: Since 2006, the system of China’s science and technology Innovation Policy has been changed profoundly with the in-

tense promulgation of the policies to spur science and technology innovation,among which,the national — level plans, strategies,

programs and measures, such as the National Medium and Long — Term Science and Technology Development Plan (2006 —

2020) , the Outline of the National Strategy of Innovation — driven Development , the measures to vigorously promote mass entre-
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preneurship and innovation, are of great importance. However so far there have been few very recent attempts at comprehensive
research in understanding China’s science and technology innovation policies (2006 ~2018). This study will fill the gap by
quantitatively analyzing the evolution of China’s science and technology innovation policies issued from 2006 to 2018 and exami-
ning the nexus between the aforementioned policies and China’s innovation performance.

In this study, the main valid science and technology innovation policies issued by the central state ministries and commis-
sions are collected and then analyzed on the basis of previous research to evaluate the strength, enforcement and synergy of these
policies quantitatively. The evolvements of the synergy and the total efficacy of these policies are dissected and depicted since
2006. The production function model is established and then the ridge regression is applied to examine the relationship between
the traits of science and technology innovation policies, from which the following conclusions can be inferred.

As a first consequence, the synergy of China’s science and technology innovation policies from 2006 to 2018 is rising signifi-
cantly with the improvement of the policy — making cooperation among the ministries and commissions under the State Council and
the growth of the policies issued by two or more departments. Currently the cooperation of the policymakers regarding the science
and technology innovation policies is associated closely with the Ministry of Science and Technology, the Ministry of Finance, the
National Development and Reform Commission, the Ministry of Education and the Ministry of Industry and Information Technolo-
gy. It is a common consensus in China that the national ministries and commissions should take coordinated policy action to pro-
mote the science and technology innovation.

The second conclusion is that the efficacy of China’s science and technology innovation policies is growing markedly since
2006 along with the increase of the strength of the innovation policies, the comprehensive application of various policy instru-
ments, the policy making cooperation among national departments and the improvement of the policies’ implementation efforts.
The efficacy of these policies is underlined by the recent performance of the science and technology innovation in China.

Finally, it is confirmed empirically by ridge regression that the science and technology innovation policies have significantly
positive effects on the science and technology innovation performance. Meanwhile, differences are observed among various traits
of the science and technology innovation policies in their influences on the outcome of innovation. Due to a very great portion of
applied research, the major science and technology achievements are most closely affected by the enforceability of the science and
technology innovation policy. More major achievements can be produced with a clear and specific orientation stated in the science
and technology innovation policies. The enhancement of the synergy of science and technology innovation policy can be conduc-
tive to the growth of the invention patent grants, therefore to obtain more independent intellectual property, the policymakers
should cooperate more to improve the synergy of the science and technology innovation policy. The sales revenues of new products
are mainly influenced by the strength, enforcement and synergy of the science and technology innovation policy so that it is neces-
sary to integrate the three aspects, that is, efficacy, synergy and clarity of the policy, to promote the sales growth of new prod-
ucts.

Key words: science and technology innovation policy; policy evolution; policy synergy; policy effect



