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Tab.3 Benchmark regression results of human capital structure on corporate R&D investment and innovation output

AR HE €D} (3) )
Rdsales_ratio Rdsales_ratio In_Patent _grant In_Patent_grant
L.Edu_stru 8.635 " 2.012 ™
(0.607) (0.212)
L.Blau 2,726 0.616 "
(0.379) (0.125)
Ln_employee —1.912* — 2.057 0.413 0.378
(0.166) 0.171) (0.043) (0.044)
Ln_assets 1.253 " 0.262 " 0.311"
(0.164) (0.166) (0.046) (0.046)
Ln_firmage —1.173* — 1.084 " —0.222" —0.202 "
(0.215) (0.219) (0.066) (0.066)
Ln_salespp — 3.059 — 3.089 " —0.052 —0.059
(0.163) (0.165) (0.042) (0.042)
ROA —0.199 —0.890 —0.567 —0.723"
(1.477) (1.517) (0.404) (0.406)
Ln_govsubs 0.222 * 0.057 0.060
(0.037) (0.038) (0.012) (0.012)
Ln_rgdpp 0.827 —0.167 — 0.203
(1.852) (1.862) (0.473) (0.480)
Herfindahl — 4,947 —5.212™ —0.344 —0.408"
(0.601) (0.617) (0.211) (0.212)
_cons —108.982 ** 20.253 — 35.272" —5.128
(23.582) (21.526) (6.434) (5.565)
F 44.64 41.35 41.55 39.74
N 3 600 3 600 3 600 3 600
r? 0.431 0.399 0.388
industry Yes Yes Yes
year Yes Yes Yes
province Yes Yes Yes

ENEFT AEATAMATER; x x ¢ x % xS AEATFTEINSUAIOUKRFLEERF. LAFREERE. TR

3.2 WAEMEE

Hausman 6 55 45 2R 3% B, BERUAE A8 9 AR PR ] A, 32
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it e 2 o DAFT M T2 W) T AE Ay AR T 52l
A L e B 1 A8 B S N T B AR 2 I A R 1
THA®E, w5, 1M B/ Ik (2SLS) XA
I BEA Ry S5 R ) T AR i AT E AN O, R 4 B

(1) (2) 2 F T HAZ 1 P By BE R/ = 35 w0 A 3 &4
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I 55 B B ] 09 45 2R 5 o 0] 09 45 2R AR 52 e 5 1) K
B ZE R TR — EC B T4 R R RS A 1) B2 W
bt A2 R HE A 2 AR e R A A A
PAASTH 45 78 N 3 B A 235 40 % A ol B 52 61 38 S A% 14 5
Wi AR SCHE £ R G0 GMM J7 3 X 6 Al 45 8 F0 537 A 31 ()
B Ay 3k e P 2D vk 7 AR I R G bR HE R 1T DR RS, R
Win-demeijer J7 ¥ XF HEBEAT 21 IE , 25 R A0 38 4 KR (3)
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Tab.4 Endogeneity regression

IV + 2SLS (3 — BB

IV 4+ SYS — GMM

Gy D (2 (3) 4
Rdsales _ratio Ln_Patent_grant Rdsales_ratio Ln_Patent_grant
L.Edu_stru 78.289 2,123 78.289 ™ 1.307
(31.533) (0.320) (30.938) (0.306)
Ln_em ployee 2.050 0.557 2.050 0.516™
(1.623) (0.058) (1.599) (0.223)
Ln_assets — 2.405 0.113* — 2.405 0.151
(1.487) (0.059) (1.481) (0.206)
Ln_firmage —2.089 ™ —0.155 —2.089 " —0.142
(0.884) (0.099) (0.839) (0.117)
Ln_salespp — 2,197 0.028 — 2,197 0.018
(0.560) (0.059) (0.559) (0.078)
ROA 0.023 —0.973" 0.023 —0.973"
(4.028) (0.562) (3.927) (0.547)
Ln_govsubs —0.003 0.037 " —0.003 0.038 "
(0.109) (0.013) (0.106) (0.015)
Ln_rgdpp 1.660 ™ 0.228* 1.660 ™ 0.224
(0.508) (0.066) (0.503) (0.070)
Herfindahl — 3.439 —0.802 " — 3.439 —0.842 "
(2.371) (0.268) (2.317) (0.322)
_cons — 1 140.369 ™ —39.061 " — 1 140.369 ™ —26.920
(468.847) (4.833) (460.269) (64.059)
N 1 541 541 1 541 1 541
r? 0.379 0.382 —1.535 0.379
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Tab.5 Robustness test results
CES S fife T A8 S U A
A7 i (D (2 3 (€] (5) (6)
Rdsales_ratio  In_Patent_grant Rdsales_ratio Rdsales_ratio  In_Patent_grant In_Patent_grant
L.Hstru_r 0.309 ™" 0.045 ™
(0.030) (0.016)
L2.Edu_stru 9.728 2.266
(0.913) (0.308)
L2.Blau 2.971™ 0.538 "
(0.614) (0.181)
Ln_employee —1.412" 0.339 — 1.840" —1.981* 0.466 0.424
(0.078) (0.040) (0.251) (0.261) (0.063) (0.063)
Ln_assets 1.108 " 0.240 " 1.262 " 1.476 0.258 " 0.311"
(0.077) (0.039) (0.245) (0.250) (0.066) (0.066)
Ln_firmage — 1.385" —0.028 — 1.440" — 1.346 —0.237™ —0.217*
(0.344) (0.175) (0.341) (0.347) (0.103) (0.103)
Ln_salespp — 2.376 " 0.044 — 3.065 " — 3.088 " 0.007 0.000
(0.070) (0.037) (0.239) (0.242) (0.062) (0.062)
ROA —3.949 " —0.591* —0.264 —0.870 —1.104~ —1.210*
(0.373) (0.225) (2.145) (2.229) (0.566) (0.563)
Ln_govsubs 0.001 0.016 ™ 0.137 0.136 " 0.048 ™ 0.049 ™
(0.012) (0.007) (0.040) (0.04D) (0.014) (0.014)
La_rgdpp —0.041 —0.114 0.113 0.034 —0.066 —0.095
(0.263) (0.158) (1.937) (1.971) (0.638) (0.646)
Herfindahl —0.893 " 0.186 — 3.757" — 4,122 —0.155 —0.273
(0.353) (0.21D) (0.987) (1.020) (0.341) (0.346)
_cons 26.993 " — 4.880 —117.904 " 27.549 —40.897 " —6.772
(3.144) (1.826) (26.832) (22.936) (8.770) (7.558)
F 118.903 79.830 21.72 19.74 22.46 21.01
r? 0.141 0.145 0.435 0.412 0.431 0.415
industry Yes Yes Yes Yes Yes Yes
year Yes Yes Yes Yes Yes Yes
province Yes Yes Yes Yes Yes Yes
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Tab.6 Moderating effect results
@) (2) (3) 4)
Rdsales_ratio In_Patent_grant Rdsales_ratio In_Patent_grant
L.tech _r 0.349 0.067 0.392* 0.076
(0.056) (0.016) (0.057) (0.016)
L.Edu_stru 9.854 1.816 "
(0.640) (0.215)
L.interact1 0.305 0.2917
(0.401) (0.147)
L.Blau_sc 4.126 " 0.498 "
(0.398) (0.121)
L.interact?2 0.7417 0.412
(0.310) (0.093)
Ln_employee — 1.598 " 0.521 " — 1.780 " 0.473
(0.164) (0.042) (0.163) (0.042)
Ln_assets 1.009 ™ 0.161 " 1.326 7 0.221"
(0.160) (0.043) (0.155) (0.042)
Ln_firmage —0.769 ™ —o0.112" —0.600 " —0.077
(0.235) (0.067) (0.238) (0.068)
Ln_salespp —3.027 0.015 —3.091 " 0.005
(0.161) (0.043) (0.162) (0.043)
ROA 1.830 —0.377 0.630 — 0.554
(1.683) (0.411) (1.707) (0.411)
Ln_govsubs 0.061" 0.025 ™ 0.063" 0.027 "
(0.033) (0.010) (0.033) (0.010)
Ln_rgdpp 1.552 ™ 0.317* 1.452* 0.302*
0.177) (0.049) (0.179) (0.049)
Herfindahl —6.794 ™ —0.961 " —6.824 ™ —0.959 "
(0.505) (0.187) (0.510) (0.188)
_cons —130.393 ™ —36.197 " 14.238 —9.390
(9.426) (3.246) (2.232) (0.726)
F 103.769 163.282 97.928 156.007
N 3 600 3 600 3 600 3 600
r? 0.295 0.281 0.327

AR Sk — R AT N T7 B A 45 0 x4 ol B 581 B
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Tab.7 Impact test results of human capital structure on

corporate scientific and technological innovation efficiency

Innoefficiency

Akt
(@9} (2) 3 4
L.Edu_stru —0.059"
(0.033)
L.Blau —0.504 —0.517
(0.362) (0.360)
L.Hstru_r —0.204
(0.029)
L .tech_r —0.119 "
(0.045)
L.interact3 0.706 =~
(0.235)
Ln_em ployee —0.565"" —0.555""—0.609 ™" —0.553""
(0.159) (0.158)  (0.154) (0.157)
Ln_assets 0.404 ™ 0.375™  0.443™ 0.358 ™
(0.178) (0.176)  (0.175) (0.173)
Ln_firmage —0.104 —0.120 —0.168 —0.162
(0.200) (0.199)  (0.199) (0.200)
Ln_salespp —0.638™  —0.631""—0.665"" —0.630""
(0.146) (0.146)  (0.146) (0.145)
ROA 0.809 0.932 1.100 1.092
(1.249) (1.269)  (1.247) (1.274)
Ln_govsubs 0.159 ™ 0.160™*  0.165™" 0.156 "
(0.030) (0.030)  (0.030) (0.030)
Ln_rgdpp —0.472"7  —0.459"—0.360""  —0.466 "
(0.147) (0.148)  (0.148) (0.148)
Herfindahl 2.082 " 2.066 ™ 1.891™ 2,130
(0.783) (0.788)  (0.787) (0.788)
_cons 22.434™ 9.588 ™ 7.761 " 10.329 ™
9.717) (2.520)  (2.554) (2.484)
F 10.318 10.518 14.379 9.565
N 2717 2717 2716 2717
r? 0.034 0.034 0.040 0.039
5 45iE
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The Impact of Human Capital Structure on Enterprises
Scientific and Technological Innovation Performance

Zhang Shoufeng, Liu Haorong
(Business School, University of Jinan,Jinan 250024 ,China)

Abstract: Scientific and technological innovation (STI) is the key driver of economic growth, and enterprises play a vital
role in scientific and technological innovation, undertaking the main force in R&D investment, project organization and
transformation of achievements. Meanwhile, human capital. as the most dynamic core element of scientific and technologi-
cal innovation input. is the key to improving the capability and level of scientific and technological innovation. Therefore,
through reasonable planning and allocation of human capital structure, enterprises can not only accelerate the deep integra-
tion of innovation elements within the enterprise, but also provide a strong guarantee for the improvement of organization-
al efficiency, enterprise value creation and competitive advantage. In addition, the technical competence of the executive
team also affects the innovation activities of technological talents within the enterprise.

In view of this, this paper focuses on the impact of the overall human capital structure of enterprises on their scientific
and technological performance, and further discusses the role of human capital structure in the innovation efficiency of en-
terprises. Existing studies have mainly demonstrated that the human capital structure of executives has a significant impact
on business performance, but there is a lack of consideration for both human capital structure at the employee level and
how the overall human capital structure of enterprises affects STI performance. Therefore, following the human capital
theory, this paper conducts an in-depth study on this following two aspects. It first fully considers the causes of human
capital formation, and integrates the functional positions of employees in enterprises into the human capital structure.
Then it specifies the human capital structure into educational structure and skill structure, with the combination of the ed-
ucational level of employees that Schulz focuses on. Furthermore the paper separately examines impacts of both education-
al structure and skill structure on STI performance and efficiency. According to the high-level echelon theory, it takes the
background of enterprise executives as the moderating variable, and examines its moderating effect.

In this paper, the Chinese A-share listed companies in Shanghai and Shenzhen from 2011-2021 are taken as the initial
sample. After screening and analyzing the employee structure and innovation performance of enterprises, the paper firstly
defines the two core variables of human capital structure and corporate STI performance, and then it constructs a multiple
linear regression model to test the hypotheses. After the benchmark regression, the moderating effect of executive techni-
cal background and the effect of human capital structure on enterprise innovation efficiency are further examined.

The results show that, first, both the educational structure and the skill structure of human capital can enhance the
R&.D input and innovation output of enterprises. The benchmark test is still robust after endogeneity tests using 2SLS and
sys-=GMM. Second, the analysis of moderating effect shows that an increase in the proportion of senior executives with
technical background effectively enhances the positive effect of human capital structure on corporate innovation output. Fi-
nally, further study shows that there is a significant negative effect of educational structure on enterprise innovation effi-
ciency, which indicates that, to a certain extent, listed companies have not yet formed their own innovation model. The
human capital structure of employees needs to be further adapted to the scientific and technological innovation needs of en-
terprises.

On the basis of the analysis of existing studies, this paper takes the human capital structure of employees and techno-
logical innovation performance as objects of research, theoretically enriching related research in this specific area. Different
from previous studies, this paper innovatively considers the impact of human capital structure on enterprises’ scientific and
technological innovation performance from the perspective of employees, and further discusses the impact of human capital
structure on enterprises innovation efficiency from a more comprehensive and in-depth perspective. Both theoretical and
empirical analyses support the findings of this article, and expand the research content of human capital theory and innova-
tion theory at the micro level of enterprises. The findings of this paper also have implications for how to allocate employees
to improve innovation performance for enterprises and how to expand employment choices of high-level talents for govern-
ments.

Key Words: Human Capital Structure; Scientific and Technological Innovation; Enterprise Scientific and Technological In-

novation Performance; Enterprise Scientific and Technological Innovation Efficiency; Moderating Effect



