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Table 1 Summary of scientists’ educational and examination background

25 17 68.0%

10 6 60.0%

11 6 54.5%

24 16 66.7%

9 6 66.7% 2 22.2%

15 11 73.3% 5 33.3%

2 1 50.0% 1 50.0%

32 23 71.9% 12 37.5%

14 11 78.6% 6 42.9%

35 21 60.0% 15 42.9%

51 35 68.6% 29 56.9%
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Table 2 Definition of variables
In patent 1
In patentl 1
In pateni23
In sch100 100 km
In jsh100 100 km
edu
tmishare
dual CEO CEO 1 0
topl
soe 1 0
Sfundshare
boardsize
boardind
size
lev
roa
rd
q
firmage
In gdp ( GDP
3
Table 3 Descriptive statistics of variables
1 25 75 99
patent 23 048 26.714 196.536 0 13 378
patent]l 23 048 13.078 134.560 0 5 153
patent23 23 048 13.636 82.525 0 7 237
sch100 23 048 44.881 23.526 0 28 44 61 97
Jsh100 23 048 756.918 720.058 0 184 564 1150 3028
In patent 23 048 1.468 1.607 0 0 1.099 2.639 5.938
In patentl 23 048 0.997 1.294 0 0 0 1.792 5.037
In patent23 23 048 1.069 1.426 0 0 0 2.079 5.472
In sch100 23 048 3.583 0.880 0 3.367 3.807 4.127 4.585
In jsh100 23 048 5.857 1.740 0 5.220 6.337 7.048 8.016
edu 23 048 0.306 0.281 0 0 0.286 0.545 0.909
tmishare 23 048 0.121 0.201 0 0 0 0.187 0.693
dual 23 048 0.243 0.429 0 0 0 0 1
topl 23 048 0.357 0.153 0.089 0.236 0.338 0.462 0.751
soe 23 048 0.393 0.489 0 0 0 1 1
fundshare 23 048 0.031 0.057 0 0.000 0.006 0.035 0.278
boardsize 23 048 2.155 0.202 1.609 2.079 2.197 2.197 2.708
boardind 23 048 0.371 0.054 0.308 0.333 0.333 0.400 0.571
size 23 048 21.965 1.303 19. 662 21.031 21.785 22.682 25.888
lev 23 048 0.431 0.212 0.047 0.261 0.428 0.595 0.878
rd 23 048 0.002 0.008 0 0 0 0 0.034
roa 23 048 0.047 0.062 -0.140 0.016 0.042 0.075 0.216
q 23 048 2.781 1.946 0.926 1.489 2.160 3.351 11.639
firmage 23 048 2.698 0.409 1.386 2.485 2.773 2.996 3.401
In gdp 23 048 1.654 0.523 0.262 1.330 1.736 2.047 2.558
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( In patent) . (In
3 patentl) (In pateni23) In conf
In sch100  1In jsh100.
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In 77 = +B, x1In conf + Yy, x STATA14. 0.
L e (1 TOBIT
In T7
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Table 4 The regression results
(1 (2) (3) (4) (5) (6)
In patent In patent] In patent23 In patent In patent1 In patent23
0.322 % 0.259 *** 0.355***
In sch100
(17.59) (15.12) (16.70)
0. 190 *** 0. 164 *** 0.207 ***
In jsh100
(18.37) (16.87) (17.18)
y 0.543 7% 0.5117%** 0.495*** 0.570*** 0.5317*** 0.528 ***
eau
(9.72) (9.83) (7.74) (10.23) (10.24) (8.27)
1.104 7% 0.778 %% 1.156 7% 1. 1147 0.7817* 1. 170
tmishare
(12.62) (9.60) (11.61) (12.76) (9.65) (11.77)
ol 0.036 0.061° 0.004 0.040 0.065** 0.010
ua
(1.03) (1.85) (0.11) (1.14) (1.97) (0.24)
0.023 0.116™** -0.058 0.017 0.111*** -0.063
soe
(0.61) (3.28) (-1.33) (0.46) (3.15) ( -1.45)
0.227** -0.097 0.496 *** 0.217** -0.108 0.482***
topl
r (2.12) ( -0.97) (4.04) (2.02) (-1.08) (3.92)
1.960 *** 1.792*** 1.681*** 1.989 *** 1.813*** 1.720 %%
fundshare
(6.60) (6.51) (4.93) (6.70) (6.59) (5.05)
0.369 *** 0.369 *** 0.1917 0.381 *** 0.379 *** 0.203"
boardsize
(4.00) (4.30) (1.80) (4.14) (4.42) (1.92)
-0.153 -0.053 -0.046 -0.119 -0.021 -0.014
boardind
( -0.47) ( -0.18) (-0.13) ( -0.37) ( -0.07) ( -0.04)
) 0.376*** 0.403 *** 0.374 *** 0.374 *** 0.401 *** 0.371***
Size
(20.63) (23.72) (17.94) (20.50) (23.66) (17.80)
} —-0.318 *** —0.291 *** -0.080 —0.304 *** —0.277*** -0.062
ev
( -3.16) ( -3.10) ( -0.69) ( -3.02) ( -2.96) ( -0.54)
; 17. 686 *** 25.956 *** -1.679 17.236*** 25.616 7 -2.345
;
(6.45) (10.39) ( -0.52) (6.29) (10.27) ( -0.73)
3.374 % 2.832 % 3.075 % 3.336 % 2.797 3.035***
roa
(10.05) (9.04) (7.92) (9.94) (8.94) (7.83)
—-0.075*** —-0.032 % -0.093 *** -0.074*** -0.030*** -0.091 ***
q
( -6.95) ( -3.17) ( -7.36) ( -6.83) ( -3.03) (-7.22)
0. 166 *** 0.250 *** 0.027 -0.038 0.063 —-0.192***
In gdp
(4.31) (6.95) (0.60) ( =0.90) (1.60) (-3.92)
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Table 4 Continues
(1) (2) (3) (4) (5) (6)
In patent In patent1 In patent23 In patent In patentl In patent23
-0.589 7" -0.4257 -0.573%* -0.571"* -0.409 " -0.555 %"
firmage
( -13.36) ( -10.34) ( —11.40) (-12.94) (1 -9.96) (-11.03)
-9.803 % —10.965 *** —10. 444 %% -9.623 7 - 10. 865 *** -10.223***
( -21.56) ( -25.80) ( -19.93) (-21.23) ( -25.67) ( -19.57)
pseudo R? 0.148 0. 144 0.124 0. 149 0. 145 0.124
N 23 048 23 048 23 048 23 048 23 048 23 048
T 10% 1% :
4 (1) . In sch100
In jsh100
1%
13
7 . ( )
Needham .5 § »
51
0 5 « )
Table 5 Native place of scholarsin Ming Dynasty
(In

patentl) 4 2
33 4

(In patent  In pateni23) > 2
45 5

0.

51 15

Q 7 0

4 0

11 0

3.2 19 1
2 210
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Table 6 The regression results of IV
Ist 2nd
(1 (2) (3) (4) (5) (6) (7) (8)
In sch100 In jsh100 In patent In patentl In pateni23 In patent In patentl In pateni23
0.385*** 0.290 *** 0.488***
In s¢h100
(12.03) (9.72) (13.32)
0.239*** 0. 182*** 0.303***
In jsh100
(12.12) (9.89) (13.38)
0.462*** 0. 748 ***
In mr100
(100.16) (88.62)
N 23 048 23 048 23 048 23 048 23 048 23 048 23 048 23 048
RN 10% 5% 1%
TOBIT ( eng_ratio) 9 Heckman
0 7
In s¢h100  In jsh100

0
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Table 7 Regression results of Heckman two-stage model
(1) (2) (3) (4) (5) (6)
In patent In patentl In pateni23 In patent In patentl In patent23
0.103*** 0.048 *** 0.136***
In sch100
(6.11) (3.09) (5.65)
0.067 *** 0. 044 0.084 ***
In jsh100
(6.96) (4.83) (6.14)
0.211*** 0. 150 *** 0.257 *** 0.218*** 0. 1527 0.270***
edu_ratio
(5.14) (3.89) (5.37) (5.27) (3.90) (5.55)
0.229*** 0.077 0.401 *** 0.224 7% 0.072 0.401 ***
tmishare
(3.31) (1.27) (4.48) (3.24) (1.19) (4.43)
—8.4817 -8.178 7 -8.185™ -8.431% -8.2207" -8.100***
( -22.66) ( —20.49) ( —14.48) (-22.79) ( -20.76) ( -14.53)
0.172*** 0.155*** 0.176***
In s¢h100
(15.18) (13.71) (15.56)
0.097 *** 0.092 *** 0. 099 ***
In jsh100
(15.10) (14.39) (15.50)
] 1.054 % 0.982*** 0.648 *** 1.046 0.974 0.641**
eng_ratio
(15.82) (15.67) (10.62) (15.69) (15.53) (10.49)
—1.695*** -3.164™ -2.803*** -1.6017** -3.090*** -2.685%*
(-5.80) ( -10.95) (-9.81) (-5.49) ( -10.72) (-9.42)
0.061 -0.153 0. 645 0.044 -0.159 0.631*
(0.53) (—1.46) (3.71) (0.38) ( -1.50) (3.59)
N 23 048 23 048 23 048 23 048 23 048 23 048
N 10% 5% 1%
3.3 (2)
(3)
1) 8 TOBIT
, 2) (edu)
In sch100  In jsh100
0.
% ( tmtshare)
O €«
In 77 = +B, xIn conf + Yy, x 7
it& (2)
Med_var = +B, x1In conf + Xy, x
ites (3) “ ”

(‘edu) ( tmtshare)
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Table 8 Regression results of impact path
I edu
((edu)
In patent In patent1 In patent23 In patent In patent1 In patent23 edu edu
(1) (2) (3) (4) (5) (6) (7) (8)
0.3327%** 0.269 *** 0.365*** 0.033***
In sch100
(18.12) (15.64) (17.13) (10.38)
0.193*** 0.167 *** 0.209 *** 0.012***
In jsh100
(18.61) (17.10) (17.37) (6.99)
1. 159 *** 0.831*** 1.204 %% 1.175%* 0.838*** 1.223 %% 0. 175*** 0.180***
tmishare
(13.25) (10.24) (12.09) (13.45) (10.34) (12.30) (11.14) (11.46)
—9.87477F | —11.041°* | —10.513** | —9.678** | —10.925™** | —10.277 " | -0.381 " | -0.335""*
( -21.66) ( -25.90) ( -20.02) (-21.29) (-25.73) (-19.64) (-4.89) (-4.31)
pseudo R? 0.147 0.143 0.123 0.147 0.143 0.123 0.115 0.113
1I: ( tmushare)
In patent In patentl In pateni23 In patent In patent1 In pateni23 tmishare tmitshare
(1) (2) (3) (4) (5) (6) (7) (8)
0.337*** 0.270*** 0.372*** 0.018***
In sch100
(18.40) (15.73) (17.44) (11.15)
0. 198 *** 0.169 *** 0.215*** 0.009 ***
In jsh100
(19.006) (17.39) (17.81) (9.59)
. 0.589 *** 0.543*** 0.541*** 0.618*** 0.565*** 0.576*** 0.057 *** 0.059 ***
edu
(10.53) (10.46) (8.44) (11.08) (10.90) (9.01) (11.40) (11.79)
—8.7897F | —10.245** | ~9.3987F | —8.5827F | —10.130"* | -9.1457 0.740*** 0.760 ***
( -19.59) (-24.47) (-18.17) ( -19.20) (-24.32) (-17.75) (18.53) (19.08)
pseudo R? 0.146 0.143 0.122 0.147 0.143 0.122 1.031 1.028
N 23 048 23 048 23 048 23 048 23 048 23 048 23 048 23 048
SN 10% 5% 1%
Needham 25
23 Needham

Needham
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0
In sch100  In jsh100  post
0
4.1
Needham a
3
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1865 1886
14
®
2007 —
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149 km. 1037
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150 km  post 1 0 Jsh100 0
9 2007 —2017
Table 9 Regression results of typhoon impact in 2007 —2017
(1) (2) (3) (4) (5) (6)
In patent In patent1 In pateni23 In patent In patentl In pateni23
*kk *kk *kk
In seh100 0.302 0.238 0.333
(16.24) (13.64) (15.42)
*xk *kk Kkk
In jsh100 0. 185 0.158 0.201
(17.61) (15.97) (16.45)
, 0.015 -0.081 0.111" 0.204 0.125* 0.291 ***
pos
(0.27) ( —1.53) (1.72) (4.17) (2.74) (5.21)
. 5 *kk . *kk . *kk
In s¢h100 x post 0.453 0.567 0-415
(4.67) (6.15) (3.72)
*xk *kk *kk
In jsh100 X post 0.126 0. 150 0.147
(2.83) (3.55) (2.82)
—9.734 %% —10. 881 *** -10.367 *** -9.607*** - 10. 839 *** ~10.204 ***
(—21.42) ((—-25.63) ((-19.80) (-21.22) ((—25.63) ((-19.56)
pseudo R* 0.149 0. 145 0.124 0.149 0.145 0.125
N 23 048 23 048 23 048 23 048 23 048 23 048

10% 5% 1%

@  http: //www. typhoon. org. cn/.
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Table 11 Regression results of ethnic minority autonomous regions
(1) (2) (3) (4) (5) (6)
In patent In patentl In pateni23 In patent In patentl In pateni23
0.527 %% 0.401 0.693 %
In sch100
(5.80) (5.03) (6.17)
0.2457% 0.2177%* 0.259 ***
In jsh100
(4.28) (4.40) (3.85)
—10.784 —11.823 % —14.490 —11.326*** 12,4777 —14. 5447
( —4.28) ( =5.50) ( -5.01) ( —4.40) ( -5.70) ( -4.91)
pseudo R? 0.157 0.185 0.162 0.151 0.182 0.150
N 1 037 1 037 1 037 1 037 1 037 1 037
o 10% 5% 1%
4.2
Needham . In patentl In
s100  In f100 0.05(y" =
15 } 37.46 p<0.01) In¢100 In f100
0.02(x* =10.01 p<0.01).
“ ” In patent23
11
Table 11 Regression results of firstrank Jinshi
(1) (2) (3)
) In patent In patentl In patent23
I:
(/100) . (5100) L 100 0.063% | 0.074% | 0.072%**
(£100) "/ (4.38) (5.57) (4.39)
—8.901 ™ | —10.2437 | —9.4297*
100 (1) 11 ( -19.60) ( -24.20) ( -18.04)
In patent In f100(
100 km 1 ) :
pseudo R” 0.144 0.141 0.120
0.063(t=4.38 p<0.01) Ins100 In o
1100 0.114  0.085 — T Tom | o5
1% " (7.13) (8.32) (6.29)
=8.905™ | —10.2427" | —9.4227*
(-19.63) | ( —24.24) | ( —18.05)
In s100  In 100
0.053(x* =33.80 p<0.01) In¢100  In 100
0022(/\/2 =10.52 ) <001) pseudo R? 0.145 0.120
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Table 11 Continues tent_1\In patentl_1 In pateni23_1)
(1) (2) (3) 0 A
In patent In patentl In patent23
11 6
0.085*** 0.094 *** 0.090 ***
In 100
(5.53) (6.59) (5.15)
—8.8927F | —10.230%* | —9.4147*
(-19.59) | ( -24.19) | ( -18.03)
Needham
pseudo R? 0. 145 0. 141 0.120 2
Iv:
0.053*** 0.05™* 0.043
In s100 - 1In 100 “ ”
(33.80) (37.46) (18.57)
l lm 1 I(I) 0 (IZ KKk 0- 0 Fkk O. 018 *% .
a A0 = lnf (10.52) (10.01) (5.75) (O A O
0.029** 0.030*** 0.025
In s100 - In ¢100
(22.93) (27.90) (12.49)
N 23 48 23 48 23 048
AN 10% 5% 1% 4.4
4.3
51 15 52 53
: 1) 13 »
; 2) [ »
2
; 3)
56
d In patent~d In patentl  d In pa—
teni23 (1) .
(In pateni_1) .
(In patent1_1) ( In pateni23_1)
37.2% . 3
12 I
( In sch100) II >
( In jsh100) 1 3
In sch100  In jsh100 ( deathra—
0 tio) Chen ’
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Table 12 Regression results of high-level trap
(1) (2) (3) (4) (5) (6)
d In patent d In patentl d In pateni23 d In patent d In patentl d In pateni23
I
0. 143*** 0. 128 *** 0. 157 *** 0. 131 *** 0. 124 0.154***
In sch100
(9.62) (9.34) (9.18) (8.78) (9.01) (8.94)
-0.2107 -0.202***
In patent_1
( -24.69) ( -23.83)
-0.128*** -0.1197
In patent1 _1
(-13.27) (-12.33)
-0.106*** -0.098 ***
In patent23_1
( -10.23) (-9.39)
-0.100***
In sch100 x In patent_1
( —10.60)
-0.090 ***
In sch100 x In patent]_1
(-8.24)
-0.101***
In sch100 x In pateni23_1
( -8.39)
-2.855%% -3.337% -3.320"* —2.594 7% -3.150"** -3.1527%
(-7.69) (-9.75) (-7.87) (-6.99) (-9.19) (-7.47)
pseudo R 0.108 0.100 0.089 0.110 0.102 0.091
IT:
0.083 *** 0.078 *** 0. 090 *** 0.075*** 0.072*** 0.086 ***
In jsh100
(9.92) (9.97) (9.23) (8.85) (9.18) (8.87)
-0.2117 -0.201***
In patent_1
( -24.78) ( -23.69)
-0.129*** -0.1177
In patent1_1
( -13.45) (-12.04)
-0.107 *** -0.099 ***
In patent23_1
( -10.30) (-9.48)
-0.053***
In jsh100 X In patent_1
( -10.61)
—0. 049 ***
In jsh100 X In atent1 _1
( -8.28)
—0.049 ***
In jsh100 X In atent23_1
(-7.63)
-2.7737 | -3.2817 -3.215™ -2.514™ | -3.085™ -3.0417
(-7.49) (-9.61) (-7.64) (-6.80) (-9.03) (-7.23)
pseudo R 0.108 0.100 0.089 0.110 0.102 0.090
N 23 048 23 048 23 048 23 048 23 048 23 048
TR e 10% 5% 1%
13 0

In sch100  In jsh100
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Table 13 Regression results of the Taiping
(1) (2) (3) (4) (5) (6)
In patent In patent1 In patent23 In patent In patent1 In patent23
0.3117 0.252*** 0.356™**
In sch100
(13.01) (11.27) (12.88)
0.178*** 0.156*** 0.197 ***
In jsh100
(15.27) (14.26) (14.56)
0.172** 0.130 0.143 0.183** 0.124" 0.164"
deathratio
(1.98) (1.61) (1.43) (2.30) (1.67) (1.80)
0.044 0.045 0.175
In s¢h100 X deathratio
(0.36) (0.39) (1.22)
-0.059 -0.049 -0.006
In jsh100 x deathratio
(-1.22) (-1.08) (-0.12)
-9.885 ™ —11.036 —10. 588 *** -9.636*** -10. 868 *** -10.276 %
( -21.60) ( -25.80) ( -20.08) ( -21.21) ( -25.62) ( -19.63)
pseudo R* 0.148 0.144 0.124 0. 149 0. 145 0.124
N 23 048 23 048 23 048 23 048 23 048 23 048
N 10% 5% 1%
4.5 ( In birthyear)
1965 14
“ ” lwald 1
54
1978 3 ( lwald50)  0.75 ( lwald75)
« )
{ » postceo CEO
1 965 1 0
In sch100  In jsh100
* . 1978 CEO
1965 15
1966 CEO 0 1965
CEO 15
Malmendier 4 ~ 15 6
CEO ? 0
CEO
60

CEO
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14 CEO
Table 14 Regression discontinuity results of CEO’ s birth year
In patent In patentl In pateni23
Coef. z P>z Coef. z P>z Coef. z P>z
lwald 0.268 3.37 0.001 0.169 2.8 0.005 0.292 3.38 0.001
lwald50 0.165 2.82 0. 005 0.156 1.78 0.075 0.210 4 0
lwald75 0.243 2.24 0.025 0.157 2.01 0.044 0.283 2.9 0.004
lwald150 0.206 3.48 0.001 0.132 2.83 0.005 0.29%4 4.82 0
lwald200 0.126 2.48 0.013 0.075 1.89 0.059 0.222 4.3 0
15
Table 15 Regression results of intergenerational differences
() 2 (3) 4 (s) (6)
In patent In patentl In pateni23 In patent In patentl In pateni23
0.4157% 0.3277%% 0.470 7%
In sch100
(16.91) (14.14) (16.29)
I Sh100 0.230 7 0.1927% 0.248 7
n jsh
(17.43) (15.40) (16.14)
0. 099 *** 0.078 *** 0.104*** 0. 089 *** 0.070** 0.090 **
postceo
(3.22) (2.71) (2.96) (2.89) (2.43) (2.56)
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-10.200 *** —11.262*** -10.913*** -9.902 *** —11.071 % -10.513 %%
(-22.23) ( -26.24) ( -20.62) (-21.71) (-25.97) (-19.99)
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23 048 23 048 23 048 23 048 23 048 23 048
TR 10% 5% 1%
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Rethinking Needham paradox: Does confucianism restrain innovation?
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Abstract: From the perspective the Confucian culture and Needham paradox for the development of Chinese
science and technology this paper tests the relationship between Confucian culture and technological innova—
tion by using the data of Confucian schools and scholars in historical classics. The results show that the stron—
ger the Confucian culture surrounding listed companies the higher the quantity and quality of technological in—
novation. Mechanism test results show that the paths of Confucianism affecting innovation include: 1) placing
considerable value on education which makes it easier for enterprises to hire highly educated managers and 2)
respecting individual economic rationality thus providing ethical legitimacy for equity incentives. The results of
further analysis show that: 1) the impact of typhoons on the southeast coast strengthened the impact of Confu—
cian culture on innovation; 2) Confucian culture promotes the innovation of Listed Companies in minority are—
as; 3) Confucianism is not the reason why technological innovation falls into the “high-evel trap” but Confu—
cian culture is unable to get rid of the “lock-in” state of technological innovation path. The above conclusions
provide a new perspective for the objective evaluation of the relationship between Confucian culture and inno-
vation.

Key words: confucianism; technological innovation; historical “big data”



