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Population Aging Population Growth and Economic Growth:
Evidence from China’s Provincial Panel Data

Hu Angang Liu Shenglong Ma Zhenguo

Abstract: Using the Solow growth theory and a modified Cobb — Douglas production function which
contains human capital this paper analyzes the impact of population aging and population growth on
economic growth. Theoretical analysis shows that both population aging and population growth have
negative influence on economic growth. Empirical models on the basis of theoretical analysis are con-
structed and China’s provincial panel data from 1990 —2008 for empirical test are collected. Model re—
sults correspond to the results of theoretical analysis. The research also shows that: (1) initial GDP per
capita has negative effect on economic growth indicating conditional convergence in China’s regional
economic growth; (2) human capital investment saving rate and labor force participation rate all have
positive influence on economic growth.
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Table 1  Descriptive Statistics of Variables
gredp 392 10.25 2.35 4.57 20.22
pegdp 532 3009.29 3185.24 408.53 25038.77
I-u-h 532 69.54 4.12 60.36 80.18
depend 532 44.29 8.47 24.72 65.66
E 532 5.98 1.17 3.72 9.25
s 532 42.69 9.92 8.84 65.90
n 504 0.01 0.02 -0.10 0.19
p 532 72.06 9.72 47.42 98.50
1990 ~2008 28 @ 5
GDP 1995 ~2008 .
( 60 )« »
0 1998
©) Perkis( 1998) . (2000) 5% ; Young( 2000)
6% ; (2004) 9.6%; (2004) 10%
(2002) 17% 8% -
5% ~17%
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Table 2 Empirical Results of the Impact of Population Aging on Economic Growth
IR (4) (5) (6) (7) (8)
/ OLS FE GMM GMM OLS FE GMM GMM
L. grgdp5 — — 0.46 0.72 — — 0.48 0.83
(0.02) ™ (0.02) ** (0.03) ™ (0.02) *
Inpegdp -1.4 -11.63 -7.39 -1.77 -1.39 -11.65 -7.36 -0.65
(0.21) ** (0.61) ™ (0.28) ™ (0.20™ (0.21) ™ (0.61) ™ (0.32) ™ (0.09) **
In(1-u-h) 5.51 6.72 5.6 3.27
(1.69) ™ (1.75) ™ (2.72)° (1.53)"
Independ -1.5 -1.94 -1.6 -0.6
(0.49) ™ (0.51) ™ (0.36) ™ (0.20) **
InE 3.46 39.77 26.54 6.52 3.39 39.85 26.35 3.23
(1.02) ™ (2.21) ™ (0.85) " (0.52) ™ (1.02) ™ (2.21) ™ (1.02) ™ (0.34)
Ins 4.41 3.06 0.45 2.84 4.39 3.05 0.38 0.35
(0.53) ™ (0.66) ™ (0.41) (0.61) (0.53) ™ (0.67) ™ (0.27) (0.17)
In(n +p) -0.11 0.02 -0.55 -0.69 -0.12 0.01 -0.58 -0.76
(0.32) (0.2) (0.05) ™ (0.04) ** (0.32) (0.2) (0.06) ™ (0.10) **
Inp 6.51 3.14 6.38 2.21 6.42 3.02 5.79 1.54
(0.72) ™ (1.00) ™ (0.78) ** (0.81) ™ (0.72) ™ (0.99) ™ (0.97) ™ (0.29) **
Constant -53.71 -29.42 -42.11 -31.47 -24.15 6.92 -9.76 -6.6
(9.40) ™ (10.53) ™ (12.74) ** (7.81) ™ (3.09) ™ (4.15) (2.93) ™  (1.21) ™
Observations 392 392 336 364 392 392 336 364
R - squared 0.31 0.63 — — 0.31 0.63 — —
Abond test
for AR(1) — — 0.012 0.033 — — 0.012 0
Abond test
for AR(2) — — 0.289 0.062 — — 0.299 0.122
Sargan test — — 1.00 1.00 — — 1.00 1.00
(0 p(2) *F kK 5% 1% ;(3)
10% -
5% o

( Fukuda 2006)

1%
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Table 3 Sensitivity Test of the Impact of Population Aging on Economic Growth
(1) (2) (3) (4) (5) (6) (7) (8)
/
GMM GMM GMM GMM GMM GMM GMM GMM
L. gredp 0.81 0.43 0.81 0.43 0.81 0.44 0.82 0.44
(0.02) ™ (0.01) ™ (0.02) ™ (0.02) ™ (0.02) ™ (0.02) ™ (0.02) ™ (0.02) **
Inpegdp -0.69 -7.42 -0.71 -7.45 -0.64 -7.39 -0.60 -7.39
(0.21) ™ (0.36) ™ (0.20) ™ (0.37) ** (0.25)" (0.29) **  (0.32) (0.28) **
In(1 —u-h) 2.34 5.64 2.16 6.00
(1.29) (2.10) ** (1.40) (2.39)°
Independ -0.66 -1.50 -0.60 -1.80
(0.16) **  (0.70) " (0.14) ™ (0.18) **
InE 3.16 24.82 3.24 24.82 3.09 26.33 3.00 26.22
(0.68) ™ (1.19) ™ (0.73) ™ (1.18) ™ (0.76) ™ (0.94) ™ (1.16)" (1.05) **
Ins 0.60 1.23 0.63 1.32 0.46 0.65 0.39 0.81
(0.29) (0.45) ™ (0.24) " (0.49) ™ (0.32) (0.35) (0.21) (0.49)
Ln(n +p) -0.38 -0.17 -0.38 -0.17 -2.39 -1.56 -2.39 -1.60
(0.04) ™ (0.03) ™ (0.05) ™ (0.03) ™ (0.16) ™ (0.11) ™ (0.13) ™ (0.12) **
Inp 1.71 5.84 1.74 5.56 1.68 6.35 1.50 6.17
(0.83)" (0.83) ™  (0.57) ™ (0.85) ™ (0.53)™ (0.86) ™ (0.51) (0.72)
Constant -19.35 -38.52 -7.06 -7.96 -21.46 —-45.46 -9.18 -12.97
(8.19) " (10.55) ™ (2.66)" (3.05) ™ (8.13)"  (12.49) ™ (2.44) ™ (2.62) **
Observations 359 326 359 326 364 336 364 336
Abond test
. .001 . .011 . .01 .052 .014
for AR(1) 0.059 0.00 0.063 0.0 0.050 0.015 0.05 0.0
Abond test
for AR(2) 0.090 0.170 0.093 0.198 0.132 0.342 0.124 0.335
Sargan test 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
(n p(2) F L Kkk 5% 1% o
3 1.2.3.4 5% 5.6.7.8 15% - 3
5% o
3 GDP
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