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Table 1 Statistics of the variables
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Fig.1 The spatial distribution of innovation output in China in 2007 and 2012
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Table 2 The panel fixed effect estimation of the effect of human
capital accumulation and population density
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Table 3 The robust panel fixed effect estimation of the effect of human capital accumulation and population density

N I (InCPD)20054E 1% i 25 GlloE e iIE A AR HL
FI20104F 75 b 11 549 EARHI10%FEA B 10%FE A
A G FHRZBEFER EEHAA G CPRZEEFER @mEIALELE PR EER
(ERItH] BiH6 R 7 E it 9 HEH10
H 1295 1490 12727 1415 1306 15537
(19.50) (28.20) (18.92) (27.18) (18.38) (27.09)
InCPD -0.077 -0.147 0.007 0.040 -0.130 -0.038
(-0.46) (-0.99) (0.05) (0.28) (-0.78) (-0.20)
HxInCPD 0263 1.6617" 0.134" 0.831° 0327 2103
(3.29) (3.53) (1.95) (1.79) (4.46) (422)
I i ] 5 RS 72 = = 7 2
AR 1722 1722 1554 1548 1548 1548
Adjust B 0.657 0.723 0.686 0.746 0.654 0.722

Ve BB TR IR LTS I A i 35 5 A i P< 005, P<0.01," P<0.001; K& HME ¥R .



928 U N - 41 %
R4 ANBEKFRIVRA OERKERES R QIBSE T NER B E: 1722 1)

Table 4 The heterogeneity effect of human capital accumulation and population concentration on regional innovation
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Fig.2 The differential regulatory effects in different quantile models in 2007 and 2012
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Impact of Human Capital Stock and Population Concentration on
Innovative Output in China

Liu Ye'?, Xu Xuanfang™, Ma Haitao™

(1. School of Geography and Planning, Sun Yat-sen University, Guangzhou 510275, Guangdong, China; 2. Guangdong Key
Laboratory for Urbanization and Geo-simulation, Guangzhou 510275, Guangdong, China; 3. Institute of Geographic
Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China; 4. College of
Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: This article aims to investigate the impact of human capital stock on innovation output in China,
particularly focusing on its regional heterogeneity, using the panel data of patent application and innovation in-
put among 287 prefecture-level cities from 2007 to 2012 (excluding the data of Hong Kong, Macau and
Taiwan). In particular, we use two indicators, the percentage of highly educated talents and the average year of
schooling, to capture the level of human capital accumulation. We use the number of patent applications as a
proxy for innovation output and population density as a proxy for the level of population concentration. We use
fixed-effect models to estimate the linkage between human capital stock and innovation output at the prefec-
ture level and panel quantile regressions to capture the regional heterogeneity. Finding from regressions show
that, on average, increased stock of human capital is associated with more innovation outputs, and population
concentration is not significantly directly linked to innovation output. The effect of human capital accumula-
tion on innovation output varies from one city to another, and this effect is stronger in cities that situate in the
lower rung of innovation hierarchy. The concentration of population is found to strengthen the positive impact
of human capital accumulation on innovation, and the increase in urban size is found to promote knowledge
spillovers. The moderating effect of population concentration on the relationship between human capital stock
and innovation output occurs when the innovation capacity of a city reaches a certain threshold. This moderat-
ing effect becomes stronger with an increase in a city’s innovation capacity. Therefore, policymakers are ad-
vised to formulate and implement appropriate policies to attract and cultivate talents and to encourage move-

ment of talents, considering the innovation capacity and urban size .

Key words: regional innovation output; human capital stock; concentration of population; moderating effect;
regional heterogeneity
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