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()
2011 12 16 “
41 . 2016 6 N . . . N
2012
et al. " DID (1)
treated
1 0;
post 1 post 0o
o treated X post
Upindustry,, = B, + B,did;, + ZIBIControl,l +n, + &,
Upindustry,, = B, + Bitreated;, X post,, + EﬁxControl” +m, +o +e&,
(. (2) Upindustry; i t
ydid, treated; , X post; , i t
1 0; Control, , 7,
Pi ° B

DID »

2016

Upindustry,, = B, + z#ﬂo”ﬁ“did’f, + ZBxControl” +n, + o + &,

(1) °
M., =90, + 0,did;, + 2 d,Control,, + m, + ¢, + &,,
Upindustry,, = vy, + v, did;, + y,M,, + Z v.Control, , + m, + ¢, + &,,
(4. (5 M
: B did Upindustry
did M v,
° (5) Y1
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( SER1) :
SER]‘:Yirm—3/Yit171—2(m=1 2 3)0 Yimt l m l
3 .
(SERz) IZ:SERQ':Z lyimIleiml(m:123) © Yim v m t
;lpiml l m t lpimI:Yim//Liml
VY L m t VL i m t o
lpiml yiml
23
Hamming .,
25
3
RAT = - zm—l( im t/YL t)
|(Yiml/Liml)/(Yil/Lil) _ll(m:123)o °
2. o did
treated X post o
3. . 2628 .
4. o
o 1 o
1
SER1 SERV =Y,  5/Yi s
SER2 SER2 = Z ?”_Iyi me X lpi mt
RAT  RAT == % (Y, ) LY, AL ) AY, /L) — 1]
did treated X post
Hum /
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Open /
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()
2003—2018
285
. 2003
2003
NS R
EPS
2
2.93 10
()
2003—2018
DID 3
o (n (3
(4)  (0)
(4)
0.1347 1%

2 285
VIF
SER1 0.8831 0.0943 5.3401 0.4679 0.7814 4560
SER2 1.0128 0.0454 8.6313 0.5801 0.9069 4560
RAT -3.2113 -172.325 -0.0086 7.6040 -1.3454 4560
did  0.0682 0.0000 1.0000 0.2521 0.0000 4560 1.30
Hum 0.0503 0.0022 0.1619 0.0196 0.0476 4560 1.14
Inm  0.3996 0.0001 3.6635 0.1709 0.0926 4560 1.47
Gov 0.1893 0.0313 6.0406 0.2082 0.1426 4560 2.90
Open 0.0031 0.0001 0.1148 0.0039 0.0019 4560 1.09
Cap 0.7464 0.0592 41.3754 0.9100 0.6172 4560 1.46
Exp 0.0120 0.0001 0.2068 0.0137 0.0074 4560 1.46
Fin  0.6585 0.0845 5.6132 0.2098 0.6454 4560 2.93
2 o
-3.2113
( VIF)
o VIF 1.72 VIF
3 DID
(1) (2) (3) (4) (5) (6)
SER1 SER2 RAT SER1 SER2 RAT
did 0.113 1% —0.128 77 0.6677  0.134 7™ -0.087 9™ 0.886 8"
(0.0000)  (0.0000) (0.1858)  (0.0000) (0.0019)  (0.0826)
Hum 3.178 0% 10.806 0™  12.271 8
(0.0000)  (0.0000)  (0.174 3)
Inm 0.405 27 -0.369 2% -1.0035
(0.0000)  (0.0000)  (0.2922)
Gov 0.401 7% -0.309 6™ 1.831 8™
(0.0000)  (0.0000)  (0.0057)
Open 6.018 17  1.1265  -24.8932
(0.0000)  (0.5431)  (0.4574)
Cap -0.0319™* 0.004 8 0.073 8
(0.0000)  (0.5059)  (0.5753)
Cons 0.808 1% 1,015 6™ -2.296 6™ 0.564 2% 0.552 1% -3.030 2"
(0.0000)  (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Control NO NO NO YES YES YES
City YES YES YES YES YES YES
Year YES YES YES YES YES YES
N 4560 4560 4560 4560 4560 4560
R? 0.103 9 0.004 5 0.028 9 0.213 3 0.119 7 0.0325
dokok | dok L E 1% 5% 10%
( ) (13
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2018

2013

(6)
2018

2015

52.8%

o

2012

2003—

2012—

-0.087 9 1%
2,
0.886 8 10%
4
(1) (2) (3) (4) (3) (6)
SERI SER2 RAT SERI SER2 RAT

2012did ~ -0.161 2% 0.0108 1.2727  -0.1170™* -0.0493  1.3598

(0.0002) (0.8563) (0.2100) (0.0407) (0.0563) (1.0175)
2013did ~ -0.131 7% -=0.199 0 -0.2804  -0.0630 -0.1180°* -0.0578

(0.0023)  (0.0009) (0.7824) (0.0408)  (0.0564) (1.0197)
2014did -0.0540 -0.1852™* -0.0596 -0.0059 -0.1081°  0.1685

(0.2116)  (0.0019) (0.9532) (0.0407) (0.0563) (1.0177)
2015did ~ -0.161 2™ 0.0108 1.2727  -0.1170™* -0.0493  1.3598

(0.0002)  (0.8563) (0.2100) (0.0407) (0.0563) (1.0175)
2016did ~ 0.1320™ -0.1235™ 0.3561  0.1304™ -0.1237°* 0.4677

(0.0008)  (0.0239)  (0.7018)  (0.0372) (0.0515) (0.9314)
2017did ~ 0.270 0 0.307 1 2.209 1™ 0.2112%* 0.3282% 2,104 4™

(0.0000)  (0.0000) (0.0175) (0.0373) (0.0515) (0.9347)
2018did ~ 0.2354% -0.150 6 -1.0465 0.1956™ -0.1559™* -0.949 4

(0.0000)  (0.0059) (0.2604)  (0.0375)  (0.0520)  (0.9405)
Control NO NO NO YES YES YES
City YES YES YES YES YES YES
Year YES YES YES YES YES YES
N 4 560 4 560 4 560 4560 4 560 4 560

dolok | ok (K 1% 5% 10%
2017
12017
13.9 ;
2016 2017
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2.104 4% o
2017 o

()

1.

5
0
2.
Logit
1
o 2

5
(1) (2) (3)
SER1 SER2 RAT
before 5 -0.008 4 0.119 1 -0.680 9
(0.841 5) (0.1457) (0.165 7)
before 4 0.038 0 0.065 6 -0.620 6
(0.374 7) (0.409 7) (0.202 6)
before 3 0.043 5 -0.001 3 -0.347 6
(0.319 5) (0.987 3) (0.478 2)
before 2 0.062 6 0.029 2 -1.094 0
(0.1599) (0.7157) (0.038 8)
before 1 0.048 0 -0.029 9 -0.7353
(0.311 6) (0.7227) (0.180 3)
current 0. 131 8 * -0.078 3 -0.374 3
(0.007 1) (0.335 4) (0.452 4)
afier 1 0. 149 77 -0.0555 -0.689 1
(0.002 6) (0.491 9) (0.168 0)
after 2 0.193 0™  -0.2373"  -0.7436
(0.000 3) (0.006 8) (0.138 7)
afier 3 0.184 0™  -0.231 9** -0.748 4
(0.000 7) (0.008 5) (0.149 2)
after 4 0.173 77  -0.225 3™ 0.8539
(0.001 1) (0.009 8) (0.104 3)
afier 5 0.160 37  -0.221 7"  1.3853™
(0.002 3) (0.012 6) (0.015 1)
after 6 0.286 6™ -0.020 6 0.089 2
(0.008 8) (0.8399) (0.8527)
Control YES YES YES
City YES YES YES
Year YES YES YES
N 4 560 4 560 4 560
R? 0.172 8 0.168 6 0.023 3
: Yook | ok | E
1% 5% 10% o
PSM-DID o 6
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1
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&
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At P S o S T | e e e s s s e e
&%-
@#
I M y T y I E i s s
[} 0.2 04 0.6 0.8 1 i
Propensity Score ‘5?%
I Untreated B Treated: On support ‘ T T r T ;
B Treated: Off support 0 _znsnnoarm:?ea% busa?moovaﬂ:as 8
2
3. 6 PSM-DID
0 (1 (2) (3)
SERI1 SER2 RAT
did 0.1228™*  —0.081 1™  0.903 8"
(0. 000 0) (0. 004 3) (0.078 1)
° Hum 3.174 4™ 10.808 0 12.276 9
(0. 000 0) (0. 000 0) (0.174 2)
0.5% . 7 Inm 0.535 5™  —0.444 5"  -1.1897
(0.000 0) (0.000 0) (0.269 9)
Gov 0.395 5™  —0.306 0™ 1.840 8™
(0. 000 0) (0. 000 0) (0.005 5)
° Open 6.374 57 0.920 4 -25.402 8
° (0. 000 0) (0.619 3) (0. 448 7)
Cap -0.032 3% 0.005 1 0.074 4
(0. 000 0) (0.483 4) (0.572 1)
cons 0.554 6  0.557 7%  -3.017 1™
(0. 000 0) (0. 000 0) (0. 000 0)
° Control YES YES YES
2010 2013 City YES YES YES
Year YES YES YES
o 7 N 4 559 4 559 4 559
3 R? 0.2210 0.1212 0.0325
: ook | ok
1% 5% 10% .
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(1) (2) (3) (4) (5) (6)
SER1 SER2 RAT SER1 SER2 RAT

did  0.108 3% —0.0393" 0.5144% 0.1422°% -0.0792** 0.696 1"
(0.0177) (0.0210) (0.2555) (0.0214) (0.0222) (0.5371)

Control  YES YES YES YES YES YES

City YES YES YES YES YES YES

> Year YES YES YES YES YES YES

N 4560 4560 4560 4560 4560 4560

o Kok | Kk F 1% 5% +10%

8
8
(1) (2) (3) (4) (5) (6) (7) (8) (9)

SER1 SER2 RAT SER1 SER2 RAT SER1 SER2 RAT
did 0.231 9%  —0.1290** 0.941 9 -0.0643  0.0954" 0.478 5 -0.0419  0.0250 0.773 5
(0.0219)  (0.0392) (0.5499)  (0.0517) (0.0529) (1.5219) (0.0453) (0.0685) (1.0005)

Control YES YES YES YES YES YES YES YES YES

City YES YES YES YES YES YES YES YES YES

Year YES YES YES YES YES YES YES YES YES

N 1936 1936 1936 1648 1 648 1648 976 976 976

Jolok | ok (% 1% 5% 10% .
. 2020 5
€020 »
9 o

— 137 —



(1 (2) (3) (4) (5) (6) (7) (8) (9)
SER1 SER2 RAT SER1 SER2 RAT SER1 SER2 RAT
did 0.201 0 —-0.047 2 -0.3796  0.102 9™ 0.0492  0.9180™*  -0.0125 (.158 8™ -1.8145
(0.090 1)  (0.1975)  (0.6735)  (0.0274)  (0.0445) (0.3023) (0.0347) (0.0369) (0.8387)
Control YES YES YES YES YES YES YES YES YES
City YES YES YES YES YES YES YES YES YES
Year YES YES YES YES YES YES YES YES YES
N 304 304 304 480 480 480 1120 1120 1120
B SN AN 1% 5% +10%
()
2021
10 11 o
( Exp) o (1) (3)
( SER1)
8 o (4) (6) (9)
( SER2) ( RAT)
o (. (4. (7
o ( SER1)
o (2) (4) ( did) 32.3924
1%
(3) (5) o (did)
0.002 8 1% o
Sobel Bootstrap o Sobel 1%
0.090 7(0.002 8 x32.392 4)
67.33%
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10
SER1 SER2 RAT
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Total Direct Indirect Total Direct Indirect Total Direct Indirect
Exp 0.002 87 -0.001 1% 0.003 8
(0.000 0) (0.001 9) (0.553 3)
did 0.134 77% 32.3924* 0.044 1™ —-0.087 9™ 32,3924 _0.0526" 0.886 8" 32.392 4% 0.764 7
(0.000 0) (0.000 0) (0.041 8) (0.0019) (0.000 0) (0.0839) (0.082 6) (0.000 0) (0.1652)
Hum 3.178 0% 131.110 3™ 2,811 2™ 10.806 0 131.110 3 10.948 9  12.2718 131.1103™* 11.7773
(0.000 0) (0.000 0) (0.000 0) (0.000 0) (0.000 0) (0.000 0) (0.174 3) (0.000 0) (0.194 2)
Inm 0.405 2% 6.430 0 0.387 3™ _-0.3692" 6.4300™F -0.3622"* -1.0035 6.4300* -1.027 8
(0. 000 0) (0.005 1) (0. 000 0) (0. 000 0) (0.005 1) (0.000 0) (0.2922) (0.005 1) (0.2811)
Gov 0.401 7% 0.951 8 0.399 0™  -0.309 6™  0.9518 -0.308 5 1.831 8™ 0.951 8 1.828 27
(0.000 0) (0.550 7) (0.000 0) (0.000 0) (0.550 7) (0.000 0) (0.005 7) (0.550 7) (0.005 8)
Open 6.018 1™ -107.1138 6.317 8™ 1.126 5 -107.113 8 1.009 6 -24.8932 -107.1138 -24.4892
(0.000 0) (0.1840) (0.000 0) (0.543 1) (0.1840) (0.585 4) (0.457 4) (0.184 0) (0.464 9)
Cap -0.031 9% -0.5046 -0.0305%* 0.0048 -0.504 6 0.004 3 0.073 8 -0.504 6 0.0757
(0.000 0) (0. 111 5) (0.000 0) (0.5059) (0.111 5) (0.5551) (0.575 3) (0.111 5) (0.565 6)
cons 0.564 27°%  —4.2125™% 0.576 0  0.552 1% —4.2125™ 0.547 5% -3.030 2% —4.212 5 -3.014 3
(0.000 0) (0.000 2) (0.000 0) (0.000 0) (0.000 2) (0.000 0) (0.000 0) (0.000 2) (0.000 0)
Sobel 0. 110 9 -0.037 7% 0.207 2
(0.0102) (0.012 2) (0.171 1)
Control YES YES YES YES YES YES YES YES YES
City YES YES YES YES YES YES YES YES YES
Year YES YES YES YES YES YES YES YES YES
N 4 560 4 560 4 560 4 560 4 560 4 560 4 560 4 560 4 560
R? 0.2133 0.208 0 0.2358 0.1197 0.208 0 0.1217 0.0325 0.208 0 0.032 6
ok Kok F 1% 5% ~10% o
11
SER1 SER2 RAT
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Total Direct Indirect Total Direct Indirect Total Direct Indirect
Fin 0.118 17 —0.074 4™ 0.344 27
(0.000 0) (0.000 0) (0.012 7)
did 0.134 77%  0.21217* 0.109 6™ -0.087 9™ 0.212 1 -0.0722"* 0.886 8" 0.212 1% 0.813 8
(0. 000 0) (0.000 2) (0.000 0) (0.0019) (0.000 2) (0.0100) (0.082 6) (0.000 2) (0.111 6)
Hum 3.178 07 3.4457%% 2,771 07 10.806 0™ 3.44577 11.062 2™ 12.2718  3.4457**  11.0859
(0.000 0) (0.000 6) (0.000 0) (0.000 0) (0.000 6) (0.000 0) (0.174 3) (0.000 6) (0.220 1)
Inm 0.405 2% 0.7654*  0.314 8™ _-0.3692"* 0.7654™ _-0.3122%* -1.0035 0.7654* -1.2670
(0.000 0) (0.000 0) (0.000 0) (0.000 0) (0.000 0) (0.000 0) (0.2922) (0.000 0) (0.186 0)
Gov 0.401 77 7.581 9% _-0.4939™* _0.309 6™ 7.581 9™ 0.254 4% 1.831 8™ 7.581 9% -0.777 6
(0. 000 0) (0.000 0) (0. 000 0) (0.000 0) (0.000 0) (0.000 2) (0.005 7) (0.000 0) (0.5302)
Open 6.018 1% 10.156 2" 4.818 4™ 1.126 5 10. 156 2% 1.8819 -24.8932 10.156 2 -28.388 7
(0.000 0) (0.006 2) (0.000 1) (0.543 1) (0.006 2) (0.304 7) (0.457 4) (0.006 2) (0.396 8)
Cap -0.0319™ -0.0070 -0.0311%* 0.0048 -0.007 0 0.004 3 0.073 8 -0.007 0 0.076 2
(0.000 0) (0.632 1) (0.000 0) (0.5059) (0.632 1) (0.548 2) (0.575 3) (0.632 1) (0.562 7)
cons 0.564 2% 0.6153™ 0.491 5™ 0.552 1% 0.6153™ 0.597 9 -3.0302"* 0.6153™ -3.2420™
(0.000 0) (0. 000 0) (0.000 0) (0.000 0) (0.000 0) (0.000 0) (0.000 0) (0.000 0) (0.000 0)
Sobel 0.023 77 -0.019 0 0.132 2%
(0.006 1) (0.005 1) (0.043 4)
Control YES YES YES YES YES YES YES YES YES
City YES YES YES YES YES YES YES YES YES
Year YES YES YES YES YES YES YES YES YES
N 4 560 4 560 4 560 4 560 4 560 4 560 4 560 4 560 4 560
R? 0.213 3 0.8190 0.298 2 0.1197 0.8190 0.139 2 0.0325 0.8190 0.033 9
Fokk | Fok 1% 5% 10% o
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-0.0356

Sobel

( SER1)

Sobel

~

12
SER1

67.33%
32.74%

1%

20%

17.97%  8.23% -

2003—2018

( did)

40. 50% o
( RAT) (9)
Y2 o
( Fin) 11 o
( SER2) ( RAT)
5 o
12
(1) (2) (3)
SER1 SER2 RAT
Exp 0.134 7%  -0.0879* 0.886 8"
0.044 1  -0.0526" 0.764 7
0.090 7% -0.0356*  0.123 1
/ 67.33% 40.50%
/ 32.74% 59.84%
Sobel
Fin 0.134 7%  -0.087 9™  0.886 8"
0.109 6 -0.0722°*  0.813 8
0.0250™  -0.0158™ 0.073 0™
/ 18.56% 17.97% 8.23%
/ 81.37% 82. 14% 0
Sobel
LRk KK E 1% 5% 10%
18.56% -
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The efficiency and heterogeneousness of upgrading industrial structure under
science and technology financial policy: a quasi-natural experiment

base on “the pilot of combining science and technology with finance”
FENG Yongqi QIU Jingjing
( School of Economics Jilin University Changchun 130012  China)

Abstract: Based on the 2003—2018 panel data for 285 prefecturedevel cities this paper uses the pilot policy of
combining science and technology with finance implemented in 2011 in China as a quasi-natural experiment and uses the
time-varying DID method to evaluate the impact of science and technology financial policies on the optimization and upgrading
of regional industrial structure. The results are as follows. Firstly the pilot policy of combining science and technology with
finance has a significant role in promoting the efficiency and rationalization of the industrial structure in the pilot area but it
has not shown obvious effects on the quality of the industrial structure. Secondly the effect of the science and technology
financial policy on adjusting industrial structure is more pronounced in the eastern region than in the central and western
regions. Thirdly the implementation of the science and technology financial policy will improve the efficiency of the industrial
structure of first—and second-tier cities improve the quality of the industrial structure of third-ier cities and promote the
rationalization of the industrial structure of second-tier cities. Finally increasing financial investment in science and
technology as well as increasing the level of local financial development to guide the financial market to support technological
innovation are effective ways to promote the optimization and upgrading of industrial structure through the pilot policy of
combining science and technology with finance.

Key words: science and technology finance; industrial structure advancement; industrial structure rationalization; pilot

policy; quasi-natural experiment
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