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TFP — 1.001 0.747 1.264 7500 0.016

TC — 1.004 0.879 1.135 7500 0.017

TEC — 0.997 0.841 1.209 7500 0.022

Equipment 3123.933  -37772.090 174 480.500 7500 8 430. 142

Stock 2 844.419 0.266 167 947.400 7 500 8 019. 452

Tnvest 279.514  -37788.050 27 026.230 7500 1 296. 229

Intr % 0.333 -5.552 7. 040 7500 0.446

Self % 5.002 -589.875 18 693.490 7500 217. 122

Age 19.350 3 64 7500 5.300

Fin % 3723.137 1 7432 7 500 2 146.705

Top % 55.306 9.150 94.330 7500 14.344

Roa % 41.517 0.797 168. 527 7500 19. 802

Ouwn — 0.337 0 1 7 500 0.473

Human % 3 322. 865 1 7019 7 500 2119.334

Intangible % 4. 468 -5.305 83.590 7 500 8.433

Rate % 7.395 - 464.299 471.159 7500 24.919

Wind o
\ 2

() TFP c TEC TFP c TEC

2 (1) (2) (3) (4) (3) (6)
Equipment 0. 043" -0.033™ 0.055™

o (1) (3) (0.026)  (0.016)  (0.017)

Stock 0,151 0.007 0. 100%*

(0.044)  (0.026)  (0.020)
. o (1) Tnvest ~0.078% ~0,027* -0.034™
TFP 10% (0.018)  (0.013)  (0.014)
Age 0. 009 0.001 0.006  -0.009 —-0.006  -0.003

(0.013)  (0.009)  (0.011)  (0.011)  (0.009)  (0.010)
. (2 Fin 0.059™*  —0.007 0.046™* 0.054™*  -0.007 0.043"*

(0.011)  (0.009)  (0.010) (0.011)  (0.009)  (0.010)
c 5% 14 £0.025°  0.002  —0.019° -0.026™  0.003  —-0.021"
(0.013)  (0.009)  (0.011)  (0.012)  (0.010)  (0.011)
Roa —0.025  -0.007 -0.012 -0.03" -0.015 -0.014

o (0.021)  (0.011)  (0.016)  (0.019)  (0.013)  (0.014)

TEC Own ~0.008  -0.015  0.005  -0.027 -0.039°  0.009

(0.029)  (0.021)  (0.024)  (0.031)  (0.023)  (0.023)

1% Obs 7 388 7 388 7388 6615 6615 6615

. R-sq 0.019 0.504 0.300  0.038 0.532  0.358

1 R T SN N 1% 5% 10%
o (4) (6)
TFP.TC TEC
TFP.TC TEC
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TC TEC

( Human) .
( Intangible)

( Rate)

3 1:
TFP TC TEC TFP TC TEC
(1) (2) (3) (4) (5) (6)
Equipment 0.020  0.023* -0.003
(0.016)  (0.011)  (0.013)
Stock 0.077 % 0.037™*  0.025"
(0.017)  (0.014)  (0.015)
Invest -0.056™ -0.029™ -0.016
(0.014)  (0.011)  (0.013)
Age 0. 004 -0.009 0.010 0. 006 -0.010 0.012
(0.015)  (0.010)  (0.012)  (0.014)  (0.011)  (0.012)
Fin 0.055™*  0.003  0.036™* 0.053™*  0.007 0.032%
(0.013)  (0.009)  (0.011)  (0.012)  (0.010)  (0.011)
Top -0.011 -0.004  -0.004  -0.004  -0.009 0. 004
(0.013)  (0.010)  (0.011)  (0.013)  (0.010)  (0.011)
Roa -0.033™  -0.020°  -0.007 -0.039** -0.017  -0.014
(0.015)  (0.011)  (0.013)  (0.014)  (0.011)  (0.013)
Own 0.000 3 -0.022 0.016 -0.026  -0.025  0.0004
(0.030)  (0.022)  (0.025)  (0.028)  (0.023)  (0.025)
Obs 6 156 6 156 6 156 5 493 5493 5493
R-sq 0.017 0.524 0.326 0.024 0.554 0.373
ol | ok 1% 5%  10%
4 2:
TFP TC TEC TFP TC TEC
(1) (2) (3) (4) (5) (6)
Equipment 0. 033 -0.017 0.037 ™
(0.030)  (0.018)  (0.019)
Stock 0.153™*  0.022  0.090**
(0.049)  (0.029)  (0.022)
Invest -0.086™ -0.032™ -0.036™
(0.021)  (0.015)  (0.015)
Human -0.015  -0.001 -0.020  -0.003 0. 001 -0.003
(0.011)  (0.009)  (0.011)  (0.011)  (0.010)  (0.011)
Intangible ~ =0.009  -0.024™  0.012 0.011 -0.014 0.019
(0.018)  (0.011)  (0.013)  (0.014)  (0.011)  (0.012)
Rate 0. 003 0. 020 -0.013 0.013 0.014 -0.001
(0.017)  (0.013)  (0.013)  (0.013)  (0.011)  (0.013)
Age 0. 002 -0. 001 0. 002 -0.014  -0.006  -0.006
(0.013)  (0.010)  (0.011)  (0.012)  (0.010)  (0.011)
Fin 0.056™*  -0.004 0.041™ 0.0477*  -0.004 0.036*
(0.012)  (0.010)  (0.011)  (0.012)  (0.01) (0.011)
Top -0.025" 0. 004 -0.021"  -0.028™  0.003 -0.022"
(0.014)  (0.011)  (0.011)  (0.013)  (0.011)  (0.011)
Roa -0.002  -0.003 0.001 -0.024  -0.012  -0.008
(0.021)  (0.015)  (0.017)  (0.020)  (0.014)  (0.016)
Own -0.033  -0.020 -0.008 -0.033  -0.039 0.006
(0.031)  (0.024)  (0.025)  (0.033)  (0.026)  (0.025)
Obs 6 386 6 386 6 386 5 883 5 883 5883
R-sq 0.023 0.514 0.349 0.041 0.539 0.380
R N 1% 5% 10%



3. o 5 3:
TFP 7C TEC TFP C TEC
(1) (2) (3) (4) (5) (6)
PART I:
o S5 Fgipmen 0059  0.051°  0.006
PART 1 PART 2 (0. 046) (0.026) (0.026)
Stock 0.189" 0. 098" 0. 068
(0.111)  (0.059)  (0.045)
. PART 1 (2) Invest -0.088**  -0.035 -0.039"
(0.038)  (0.021)  (0.022)
Age 0.003  0.0004  0.002  -0.010  0.001  -0.008
(0.019)  (0.008)  (0.015)  (0.018)  (0.009)  (0.013)
Fin 0.042%  0.002  0.029"  0.048™  -0.006 0.040**
,  PART 2 (1) (0.018)  (0.009) (0.015) (0.019)  (0.010) (0.014)
(5) Top Z0.035°  -0.015  -0.015 —0.040™ —0.026™ -0.010
(0.019)  (0.010)  (0.014)  (0.020)  (0.011)  (0.014)
Roa -0.035 0. 003 -0.029  -0.069" -0.010 —0.043"
(0.028)  (0.012)  (0.021)  (0.039)  (0.019)  (0.022)
Ouwn -0.049 -0.069™* 0.013  -0.050 —0.081*  0.021
° PART1  PART2 (0.047)  (0.024)  (0.033)  (0.057)  (0.032)  (0.034)
(1) (3) Obs 2942 2942 2942 2672 2672 2672
R-sq 0.03  0.782  0.490  0.053 0.792  0.526
PART 2:
Equipment ~ =0.011  =0.101™* 0. 063 **
(0.038)  (0.018)  (0.028)
Stock 0.118%%  —0.036™ 0. 115**
: (0.028)  (0.016)  (0.024)
Invest ~0.064 % ~0.044™% 0,016
(4) (6) (0.020)  (0.013)  (0.017)
Age 0.015 -0.0001 0.010  -0.008 -0.012  0.001
(0.017)  (0.010)  (0.014)  (0.015)  (0.010)  (0.014)
Fin 0.041%%  —0.015 0.042%* 0.048™%  -0.015 0.046™*
(0.015)  (0.010)  (0.013)  (0.014)  (0.010)  (0.013)
Top ~0.015  -0.002  -0.009  -0.005 0.0l  -0.011
(0.017)  (0.011)  (0.014)  (0.015)  (0.009)  (0.013)
o Roa 0.011  -0.004 0.0l  -0.002 -0.022°  0.015
(0.033)  (0.014)  (0.025) (0.021)  (0.012)  (0.018)
Own 0.022  0.037°  -0.011  -0.028  0.024  -0.040
(0.039)  (0.022)  (0.030)  (0.035)  (0.022)  (0.028)
Obs 3685 3685 3685 3299 3299 3299
R-sq 0.029 0.607 0359  0.052  0.734  0.420
° R T SN N 1% 5% 10%
()
(1)
1 (2)
Innovation,, =B, + B, Equipment,, + Cirl, + &, (23)
TFP, =v, +v,Equipment, +y,Innovation, + Cirl, + &, (24)
Innovation,, o (22) o
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° ( 24) Y1
> B (23) (24) Y2
B Xy,
(
6 o
(1) (4) - (1)
1%
(2)
X 1%
o (1)
- (3)
1%
o (4)
1%
1%
o (3)
6
Intr TFP Intr TFP Intr TFP Intr TFP
(1) (2) (3) (4) (5) (6) (7) (8)
Equipment 0. 192 0.017 0. 162 -0. 051
(0. 020) (0.020) (0.020) (0.018)
Stock 0. 167 0.118 ™ 0.102** 0.076 ™
(0.022) (0.021) (0.022) (0.018)
Invest 0. 106 ** -0.082* 0.111%* -0.059 **
(0.019) (0.018) (0.018) (0.015)
Intr 0. 130 0. 137 % 0.204 0. 153
(0.018) (0.018) (0.015) (0.014)
Age 0. 059 0. 003 0. 044 ™ -0.009 0.030" 0. 040 ™ 0.023 0. 020
(0.017) (0.017) (0.018) (0.017) (0.017) (0.015) (0.017) (0.014)
Fin 0. 1737 0.039 ™ 0.166** 0.024 0. 104 0.010 0. 106 0.014
(0.018) (0.018) (0.018) (0.018) (0.017) (0.016) (0.017) (0.014)
Top 0. 056 —0. 045 0. 049 ** -0.051™*  0.067** -0.036 ™ 0. 069 ** -0.018
(0.017) (0.017) (0.018) (0.017) (0.017) (0.015) (0.017) (0.014)
Roa -0.078 -0.020 —0.093™*  -0.051"*  —0.069** 0.037** -0.073** 0.028"
(0.019) (0.019) (0.020) (0.019) (0.019) (0.017) (0. 020) (0.016)
Own 0. 026 -0.022 0.042 -0.052 -0. 006 -0.038 -0.020 -0.091 **
(0.039) (0.037) (0.040) (0.038) (0.037) (0.034) (0.038) (0.031)
Obs 2 834 2 834 2592 2592 3 457 3 457 3116 3116
BRI - N 1% 5% 10%
6 (5) (8) o (5)
1%
(6) 1%
o (5)
o (7)

1%



1%
; 1%
o (7)
7 o
(1) (4) - (1)
1% o
(2) 5%
o (1)
- (3)
1%
- (4)
o (3)
7
Self TFP Self TFP Self TFP Self TFP
(1) (2) (3) (4) (5) (6) (7) (8)
Equipment 0. 069 ** 0. 046 ™ 0. 090 *** 0.024
(0.022) (0.021) (0.02) (0.017)
Stock -0.097**  0.147%* —0.049 0. 090 **
(0.022) (0.022) (0.022) (0.019)
Invest 0. 289 ™ -0.059 ™ 0. 255 -0.025
(0.019) (0.020) (0.018) (0.016)
Self -0. 004 0. 005 -0.010 0. 007
(0.018) (0.019) (0.014) (0.015)
Age 0.071** 0.011 0. 049 ** -0.004 0. 057 ** 0. 039 ™ 0.039 0.024"
(0.018) (0.017) (0.017) (0.017) (0.017) (0.014) (0.016) (0.014)
Fin 0. 165 0. 059 ** 0. 192 % 0.045* 0. 106 ** 0. 041 0.110™* 0. 036
(0.018) (0.017) (0.018) (0.018) (0.017) (0.014) (0.017) (0.014)
Top 0. 1257 -0.030" 0.113** -0.040 ™ 0. 105 -0.021 0.113%* -0.011
(0.018) (0.017) (0.018) (0.018) (0.017) (0.015) (0.017) (0.015)
Roa —0.145™  -0.043™  —0.121"  -0.071™  -0.166™* 0. 020 -0. 169 ™* 0. 008
(0.021) (0.019) (0.020) (0.020) (0.019) (0.016) (0.019) (0.016)
Ouwn -0.151 % -0.015 -0.105™* -0.041 —0.258 ™ -0.075™ -0.224™  ~0.090 ™
(0.041) (0.039) (0.039) (0.039) (0.038) (0.032) (0.037) (0.032)
Obs 2 663 2 663 2472 2472 3269 3 269 2 998 2 998
B N N 1% 5% 10%
7 (5) (8) - (95)
1%
- (6)
o (5)
- (7)
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Equipment quality investment technology level ladder and

total factor productivity growth

WU Fuxiang LIU Tongtong DUAN Wei
( School of Economics Nanjing University Nanjing 210093 China)

Abstract: In the process of forming a “dual circulation” development pattern in which domestic and international
circulation complements each other the role of equipment capital modernization is as great as the role of simply increasing
this equipment. Based on the endogenous perspective of the embodied technological progress rate this paper analyzes the
impact of equipment quality investment on technological upgrading and economic growth. And on this basis this paper further
studies the effect path of equipment quality investment on technology upgrade and economic growth under the heterogeneity of
technological level. The results are as follows. Firstly the equipment quality investment has a positive effect on the total
factor productivity growth and it is mainly a short-term effect. Secondly the completed equipment quality investment plays a
leading role in the total factor productivity growth and the new equipment quality investment plays a moderating role in the
total factor productivity growth. Thirdly the equipment quality investment can promote the total factor productivity growth of
low—tech enterprises through imitative innovation but it cannot promote the total factor productivity growth of high-tech
enterprises through independent innovation. Therefore we should base on the current complete industrial system foundation
speed up the conversion of new and old kinetic energy to build a domestic circulation and participate in the international
circulation. And we should improve the business environment and stimulate the innovation vitality of micro-subjects to ensure
the smooth flow of the domestic and international dual circulation.

Key words: equipment quality investment; technology level ladder; imitate innovation; independent innovation; total factor

productivity growth



