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Analysis of technological innovation of Chinese seed
industry enterprises
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(1. School of Economics and Management, Shandong Agricultural University, Tai’an 271018, China;

2. School of Public Administration, Shandong Agricultural University, Tai’an 271018, China)

Abstract In order to understand the status quo of scientific and technological innovation development of
seed industry enterprises, based on the coefficient of variation method, scientific and technological
innovation development index, obstacle degree model and panel Quantile regression model, the level of
scientific and technological innovation development of seed industry enterprises and its influencing factors
were studied. The results showed that: 1) The scientific and technological innovation development index of
seed industry enterprises showed an obvious upward trend in the research period; 2) The degree of
obstacles to the innovation environment and innovation input indicators showed a trend of first increasing
and then decreasing, while the degree of obstacles to innovation output showed a significant growth trend.
The degree of obstacles to the development of scientific and technological innovation in seed industry
enterprises by innovation performance displayed a fluctuating downward trend; 3) The impact of
agricultural R&D investment, market concentration, and supply chain concentration on the technological
innovation development ability of seed industry enterprises at various quantiles was positively significant,
but the trend of the regression coefficients of the three major factors was different. Based on the research
findings, three countermeasures and suggestions are proposed to better enhance the level of technological

innovation and development in the seed industry.
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Fig. 1 Research framework for the technological innovation development capability and influencing factors
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Table 1 Evaluation system of technological innovation development indicators for seed industry enterprises
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Table 2 Main obstacle factors and degree of obstacle that affect the technological innovation development of seed

industry enterprises
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Table 3 Selection and explanation of factors influencing the development level of science and technology innovation
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Table 4 OLS and panel quantile regression results of influencing factors
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Fig. 4 Trend of regression coefficient changes in core influencing factors

U132 B B2 1 350 0 o B R B4 11
by s AL, 17 5 4 o 30 B e ST 55—
SRR EE LT 175 4 o L 4l B8 0
K B 5 1 P 05 {0 4 oo 2 i
P18 00 TE {6 EL5 B 3 o1 e 0 9, 20 £
I 4 o1 X0l M - B 2K 9 5 £
PSS o 74050 B A 4 9 4620 B o 2 £
S e G 9 A 4 o1 £ 42
P B 0BT K O B AT U0 R R L B Gl
A TG BB T QU 8 3 00 R A I
7512 92 35 0 BB 0B 2 K 0 B O 45
BRI RRD BEA T 555 o1 A 4
FE 39 X0 ol i A - 0 57 52 R R ) T 1 8 %
B (FL B2 4l BB 07 K ) 0 L =
X R 4 I8 9 06 56 0 B A5 L

4 Zit5HEXBR

AT A8 Ml A b B B BB AR IE A &
i I AR S A ROk BRI K R AR B G A
1 TR S 73 o7 8 (] U1 A 75 S IE AT S b ] A ol A ol
T2 BIH % Je BRI U5 P9 B A PR3 A AR 5
W EELEIT - Ol Al B 5 005 & J 5
BAET T B 2 B BT 2 3 O QT 3R 45
FIBIHT 5 A $i8 4 1 B 05 7 2 52 ISR 9 s T R Y
A BT R B A AR S I K Y
BB B 800 Bl A b B 2 B B A T Y B G A R
B Bl P B AR B L Al N TR R 2 B A
B0 LA B AR A AH W) 12 BUR il B B3 A0 J2 52 W) Aol
A Mk BB 008 A i 9 B B AT T @O &l R&ED
Be A T 5 4R v B AR R B AR e R Ol A ol B
BB A S RE 1 1Y 25 A 23 7 s Y 52 R A 3 1E 1) 2
F = RER WA R B A AT

BT DR AR R 5 — SR AR

Al EAR AL, FLIEHEFE R L AR 2 AT 8 o AkgE R E
Aot A ol 7 Fof ol 7 ol 5 A AT 51U A 4 sh 2
ERFE RCE TOC, B BB RE 0, R BUACA L
7l Bl B TR, O Al e R A R AR F L 2
HEBACHOL AP Fe R TS o 58 L SR AR AL BIE
K, G HE BRI R el i — 0 58 AT
TR TRl ), AT R A R AT SOR ok A N i
SERO AR 6, 8 A 22 OB BT BT 4 AR
BARN G AL AP AR 2 1, LSS PR K
o4 S 1] BEAT BRI A Al A K B . o = e
AT 7 K IR, S BLAE E R AR S . %
JZ U= AR AP R 2R AN W08 A il 818 B 5
S BB T 53R A4 A 280 3 AR TE R A A O
e B A AL A BB OKF 3T B A E PR i
S Ml T BE A, Bl Bl T 37 818 K .

£ %2k References

(1] T k¥R, 507 EBE. STHFRMLBSN . PERLRROBES
L] RAZFFiE&, 2022(8):67-78

Qiu H G, Zhang Y T, Su L F, Lei D W. Winning the battle of seed
industry rebirth: Dilemmas and choices for the development of China’s
seed industry [J]. Agricultural Economic Issues, 2022 (8) : 67-78 (in
Chinese)

REW REXL FER. REMLZREELEERI]. ALRARKRX
FER SRR, 2022,22(6):141-149

Song L N, Wu D W, HouJ Q. Development of China’s seed industry

(2]

and its implementation strategy [J]. Jowurnal of Northwest A&F
University: Social Science Edition, 2022,22(6): 141-149 (in Chinese)
B MK, TE O REE ARE FIEL. PESIMLAREIAR
HIEWEZR"FREHRBEI]. FERMNEZF,2022(8):35-51

Cheng Y, Ye X Q, Ning X, Yin H D, Wu Z J, Chen K H. The main
“checkpoints” and policy ideas faced by China in achieving self-reliance
and self-reliance in seed industry technology[J]. China Rural Economy,
2022(8): 35-51 (in Chinese)

EUHEATNET . REH. REESMUERBBRMEKI]. Kl
2235 A/ , 2022(7) : 52-63

Wang Y Z, Xin X F, Lin Q N, Song J B. The development situation and

(4]



2 3]

TR A op E AL Al BB 2 B

245

[6]

[7]

[8]

[10]

[11]

[12]

[14]

countermeasures of China’ s livestock and poultry seed industry [J].
Agricultural Economic Issues, 2022(7): 52-63 (in Chinese)

WE BB MR FREFRENLEREE . ETLRITAERMULE
FREEAMATHHI]. PERKIER,2022(2):162-169

Deng Y, Chen Y J. The solution path to the risk of seed source “stuck
neck”: A configuration analysis based on the international competitiveness of
seed industry in 17 countries worldwide [J]. China Science and
Technology Forum , 2022(2): 162-169 (in Chinese)

EKS. FBR.BEF. BEHMUIRXTHINE HREESRI]. Kl
25T, 2021(12):137-143

Mao C Q, Xu H Y, Han X P. The significance, challenges, and
countermeasures of promoting seed industry revitalization action [J].
Agricultural Economic Issues, 2021(12) : 137-143 (in Chinese)

BT BR IAE EH BXRERZUATEEMNLZRNERS
BREWI] HEMERFFIR - A SRR, 2022,43(4):77-88,2
Jiang H P, Jiang L, Wang Y N, Zhan L. Ideas and policy recommendations
for China’ s seed industry development from the perspective of national food
security [J]. Journal of Xinjiang Normal University: Philosophy and
Social Sciences Edition, 2022,43(4) . 77-88,2 (in Chinese)

Y. MUAHSERRERE . REMLRRRBR FEFHALX
] AR BERFZR A SR FA, 2021,20(3):108-114

Li Y. Seed industry innovation and national food security: China’s seed
industry resource advantage and “choke” technology research[J]. Journal
of Beijing Jiaotong University: Social Sciences Edition, 2021, 20 (3) :
108-114 (in Chinese)
BYEEE,THF.XTFREVHIE FETF D&M
18], 202111 ;
Jing F, Wang Y X, Ning M Y. Reflections on the “bottleneck” problem

[J]. gl &2 5%

55-65

of crop seed sources[J]. Agricultural Economic Issues, 2021(11) : 55-65
(in Chinese)

X EFEH. CEAMKFRIENERERZTESIERRI]. B
HEEWH 5, 2021,41(24):60-66

Liu J M, Yan X M. Design and empirical study of Guangdong science and
technology innovation capability monitoring indicator system [J]. Science
and Technology Management Research, 2021, 41 (24) : 60-66 (in
Chinese)

BiEL AW BB AR 2R SEROEM )] Fit5REK,
2020,36(6):185-188

Chang J, Qiao B. Performance evaluation of collaborative innovation
between industry, academia, and research in technology-based small and
medium-sized enterprises [J]. Statistics and Decision, 2020,36(6) : 185-
188 (in Chinese)

BEVKES . BF . &0 ERNMEREESHMENNERERN]. BEF
3% ,2018,36(5):831-838,846

Pan J, Zhang Y X. Innovation performance of technology and finance
investment by governments, enterprises, and financial institutions [J].
Scientific Research, 2018,36(5): 831-838,846 (in Chinese)

= ETANPEHNARCUSFALTINARI]. REEFEHR,
2016,34(5):69-72

Li L. Research on innovation performance evaluation of technology
enterprises based on ANP method [J]. Scientific Management Research ,
2016,34(5): 69-72 (in Chinese)

BYH IR NEE R MRS . PERL BTN S RESER
Hymy s arsJ]. fEREiLE,2021(8):108-119
Xu W X, Wang R, Liu C J, Xu Y, Liu X W. Research on the

spatiotemporal evolution characteristics and impact mechanisms of

[16

[17

[18

[20

[21

[22

[23

[25

[26

]

]

]

]

agricultural technology innovation in China [J]. China Science and
Technology Forum , 2021(8): 108-119 (in Chinese)

A BFA HE BT SHERRUMKREFENTMR]. TXE
7%,2019(1):79-86,155

Wang D, Zhao X L, Du X, Guo X Y. Evaluation of agricultural science
and technology innovation capability in BRICS countries[J]. Asia Pacific
Economic Journal, 2019C1): 79-86,155 (in Chinese)

M E®H . F5 H2 . 09%% AL bR UEARUFBREREWEZH
R[1]. RHEEEM 5, 2022,42(19):111-117

Zheng M, Cui D, Li Y, Pu M, Gao Y F. Research on technological
innovation paths and influencing factors of leading listed enterprises [J].
Science and Technology Management Research, 2022,42(19) : 111-117
(in Chinese)

®E TULEBEMBRELSHFNSYAVHEREYWER . ETLRALHS
Bk BB T]. FEAFEER A S RF/, 2022,32(5):94-107

Xu W. Factors influencing the transformation of advanced manufacturing
enterprises enabled by industrial internet: A study based on advanced
manufacturing enterprises in Shandong Province [J]. Journal of
University of Jinan: Social Sciences Edition, 2022, 32(5) : 94-107 (in
Chinese)

HEE FE SRETARARARGUFAERR[I]. EHRUKXZZR 4
SR, 2021,2005):59-69

Xu J H, Chen Z. Research on technological innovation efficiency of
agricultural listed companies [J]. Journal of South China Agricultural
University: Social Science Edition, 2021,20(5): 59-69 (in Chinese)
BERmW. £l BEHFENM T EHMEMARI]. ARTUEZRZE
#%,2012, 144(1):30-34

Tang G L. Research on the impact of independent innovation capability of
enterprises on innovation performance [J]. Journal of Inner Mongolia
University of Finance and Economics, 2012, 144(1): 30-34 (in Chinese)
HEmH . E%. 58 . EF VIKOREMRHLE dhuh b B 3 6137 88 1M
WE[J]. RS 53 % . 2011,28(1):113-119

Bi K X, Wang X, Gao W. Research on the evaluation of independent
innovation capability of technology-based small and medium-sized
enterprises based on the VIKOR method [J]. Science and Technology
Progress and Countermeasures, 2011,28(1): 113-119 (in Chinese)

Lukas B A, Ferrell O C. The effect of market orientation on product
innovation firms[J]. Organization Studies ,2001,22(5) : 765-795
Chesbrough H. Open Innovation: The New Imperative for Creating and
Profiting from Technology [M]. New York: Harvard Bussiness School
Press, 2003

ALHT L, EBRRE M EHE PESRAEUMLOIMENEEREAE
FRBLTHREWHEEIERET]. KL ZFiE A, 2022(12):4-18

Sun L X, Wang X J, Jin Y.Mao S P. Evolution and improvement path of
scientific and technological innovation capability of Chinese agricultural
enterprises: Empirical evidence from listed agricultural enterprises [J].
Issues in Agricultural Economy,2022(12) :4-18Cin Chinese)

Koenker R. Quantile regression for longitudinal data [J]. Journal of
Multivariate Analysis, 2004, 91(1) :74-89

FEVBELREZRS. FEMBEEL(M]. ER - FEMBEREEH,
2022

China Financial Yearbook Editorial Committee. China Financial Yearbook
[M]. Beijing: China Financial Journal Press, 2022

ERGit Bt SRR ALt . PEREGITELE(M] LR H
B 43t ARt L 2022

Department of Science,

Social Technology and Cultural Industry



246

0 LN ES I Y NS S 4

2024 4F 55 29 %

[27]

[28]

[29]

[30]

[31]

[32]

[33]

Statistics, National Bureau of Statistics. China Science and Technology
Statistical Yearbook| M ]. Beijing: China Statistics Press, 2022
ExRgiHE. FESITEEM]. LR PEG HARYE 2022

National Bureau of Statistics. China Statistical Yearbook [M]. Beijing:
China Statistical Publishing House, 2022

EIG, KB BRELE BTG TEREREVHLERCHER i
LR ERMA)]. PEMZRRT,2022,37(7):967-976

Pei R M, Zhang C, Chen K H, Wei X M. Improving China’s national
innovation system for crop seed industry and promoting the deep
integration of innovation chain industry chain[J]. Journal of the Chinese
Academy of Sciences, 2022,37(7): 967-976 (in Chinese)

Hagedoorn J, Cloodt M. Measuring innovative performance: Is there an
advantage in using multiple indicators? [J]. Research Policy, 2003, 32
(8) :1365-1379

FREN,BREESS . AR REGFEZENERERARI]. HEZEREH
REHE,2006(3):86-91

Chen J, Chen Y F. Research on the performance evaluation index system
of enterprise technological innovation [J]. Science and Technology
Management, 2006(3): 86-91 (in Chinese)

ZRE,ERF HEE KR ANER BARERASKEEIHI]. &
EHFE,2022(11):181-192

Li X Y, Wang F Q, Yang B X, Zhang Y. Human capital, government
science and technology investment, and regional innovation [J]. China
Soft Science, 2022(11): 181-192 (in Chinese)

Lee J, Berente N. Digital innovation and the division of innovative labor:
Digital controls in the automotive industry [J]. Organization Science,
2012, 23(5) :231428-1447

EX BHEMET. FARAEFRRUFEXBAKFHEZEUREY
MER]. FREREE,2022,44(5):927-942

Gai M, Yang Q F, He Y N. The spatiotemporal evolution and influencing
factors of agricultural green development in the main grain producing

areas of Northeast Chinal[J]. Resource Science, 2022,44(5) : 927-942 (in

F—EEFEEN:

4141

[34]

[36]

[37]

[38]

[39]

Chinese)

EREKRE. ETRERENRREFAKAUFEZSF ] BEE
W3R ,2022,42(2):129-136

Li B J, Zhang S H. Analysis of scientific and technological innovation
factors of grain production based on systematic thinking[J]. Science and
Technology Management Research , 2022,42(2): 129-136 (in Chinese)
WALBFEE. PEFLE/NERSONEHASEPRRE] HE,
2022, 338(4):12-20

Zhang J, Chen R. Risk research, judgment and maintenance strategy of
China’ s industrial chain supply chain security [J]. Reform, 2022, 338
(4): 12-20 (in Chinese)

Pretty J. Agricultural sustainability: Concepts, principles and evidence[J].
Philosophical Transactions of The Royal Society B, 2007, 363 (1491) :
447-465

EHE . EHE IR, TRA. EAREABHEEREXRNZRER
HE¥MEZHR]. FEXFRSHIE,2022,36(2):1-8

Li M C, Li Q, Wang C X, Ding X M. Study on the spatiotemporal
evolution and influencing factors of high-quality development of human
land coordination in the Yellow River basin [J]. Resources and
Environment in Arid Areas, 2022,36(2): 1-8 (in Chinese)

SEE N IHFEHETUFENNMEERESMERSHI]. 25
H#32,2018,38(10) : 155-162

Yi G F, Liu C. Analysis of regional differences and influencing factors of
urban innovation ability in Jiangsu Province [J]. Economic Geography,
2018,38(10): 155-162 (in Chinese)

NEE EETHE HIEE BAET FEg SEQLIAATRIZRERX
HEMEEBRERSERERZMALE[)]. S5, 2020,40(4):134-144
LiuCJ, WangZY Y, Yang ZJ, Zhou J P, Jiang J H. Characteristics of
financial spatial connections and their impact mechanisms in the Yangtze

River economic belt region from the perspective of multi-dimensional

proximity[J]. Economic Geography, 2020,40(4): 134-144 (in Chinese)
WA 8

TeE A A B T AR RO, o AR ARl R A S A A B B K, 1 ]
Bremen University Ys[F] %2 # . TLHE“F i LR D HFEFSAW LN HEHB L SR (FE
SN EHE BRBE IS RIT LR, M E I F R ERAFRA . FEEARGARE ™
UGS G2 EEH WR A, AR, BREEBUE K A RS 20 M H WA GRS 1
T P T R s At 0 13 VR E R ATERT I K H AR L 6 13 AE S SN AR H SR ik P
—REAE R B A AR RS R Tl TR R R A 1, R R RIS 30OR



