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Abstract

Population ageing has led to slower economic growth in China. The inhibitory effect of population
aging on economic growth is mainly produced through changing labour supply, human capital ac-
cumulation, technological progress and government expenditure. Based on the framework of life
cycle theory and economic growth theory, this article systematically examines the impact of popu-
lation aging on macroeconomic growth from the perspective of technological progress, and focuses
on the moderating effect of technological progress. The article collects panel data from 31 provinces
in China from 2011 to 2021 and empirically tests them using fixed effects and moderating effects

XEGIH: @ NOZE. BRBES 545K ). M2 RI2ERTH, 2025, 14(9): 657-666.
DOI: 10.12677/ass.2025.149850


https://www.hanspub.org/journal/ass
https://doi.org/10.12677/ass.2025.149850
https://doi.org/10.12677/ass.2025.149850
https://www.hanspub.org/

KT

models. The results show that: (1) population aging significantly inhibits economic growth; (2)
there is regional heterogeneity in this effect: it is significant only in the central and western regions;
(3) technological progress can effectively moderate the negative effects of aging and significantly
alleviate its inhibition of economic growth.
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Figure 1. Consumption life cycle theory diagram
E 1. JEEE S FHELE

2) ZUFKHEL

RN SIS R, RIS KK SRR AR, BN D& 664557 30 e i,
MR BEA P U KR B B BRI . T2 « BrsfE Rapr2 g p el , ARy ska BT
g MZa g, el THIRLL, XA 5537 TRIAILRENS W R T 55 s A 4, i 2 Br il
KIRBERr LN /1o S/REEHHAI N R PRIE S K2 32 B BEIRER ), JUH R S e (PR, AT S8 “ 5
IREESTRERE” , RIEA PR BHE R, AN DS KM RS, BZE SRS B E VRSB O R,
HEKE V. £ 0EgT, EHRA DB et 25, HaERY S, b2 8 5 IR R,
NI KIS BRI . FrEL, BEARRMBCRBED A2 A3 KIIRA S 7

FERDEM o, FORBDHIN T RANDGT AR, I 7 aZRmA R, et ek,
HAREA BRI, KT K SBR] - MaKr, R AR SRR AL WA I, X

DOI: 10.12677/ass.2025.149850 659 FESRERTH


https://doi.org/10.12677/ass.2025.149850

KT

BB E D R 2 B B RR

WA KERRBERDEME IR, B EARE P MATREARRE R E RN AR, M
THRATFE K IHEI . YONEARED SRR HEARTFERZE VIR, BB RGN
HRBHLBIF BRI, B E RIS N RARR, TS mo7sh &= 48 /R AL
AT TR ISR Y O, (R R I T

2.2. HRMRIK

N ZBRALIEHE S 2 TR R AR . WEFERMERE, TN oA 2R, KR
BERMFRIGKMZE L, RIOVEEITNEAMS . @RI MBIH AR ST H AR, XA
TIRANAE G R AL A R [RIR, R AL RERE IR S BOE #5773\ LU R84, T
XAFHRK I IRA R EARMBUZE, ANOSHZLS BERTH SR B REMET TAES AR
ST RARSE, TSR EAR (R AN RT3 G N S BUG I BG5BT b TR B B, #
B ARSI BB, DN B K A€ R . fea, BT RE AN GUFHE 30
MIXTIT S, FRNEA TN, EoUEOR, S RHAH, e RALRnE, S5 aHKer,
BELAS L S5 R R RV AT A e, TR e 5T 84 43 BRTR, A SCIR I 35— Mt e ise :

e 1. N ZRAL M2 THE K.

AW TE L R GRS AR G RN 1 E A S22 R RS B AL . AP RO R R, BOR
OB BRI A R A AR, RERIE E AR B EOR IR, AR AT RGR A7 B ) SR A R,
JERE S P LT NP AR . PR YEIE R, BORMEDHER AR R A IR BoR R
Jr TR, KRS B AN PRAR T 0% 5857 3 1 MRS EE . I fliE T 3 238 B2 SRR LA
2 ISR T st R 07 IR T o 36 T3X — B, AR 58 — AT T e ise :

fRis 2 HARBEW BEUE AT R TN D2 R X 25T K 4 1
3. RBIT5REE
3.1 REWE

1) HhHEE[ A

SO N I ZRACN BN G KA AL AR, IR 57 DU 1 RO Y DA 58N 11 22 A X 22 5 4
KM .

Inavegdp,, = &, + paging,, +controls, + 4 +6, + &, 1)
Horb, | RoRHIX, t KRG, avegdp, RARETHIEK, aging, K Z#LK,  controls, Rz
B oy AEREI A RO MR, 0, ORI RN, g ANRBEHLIS) I
2) YA
Inavegdp,, = B, + paging, + f,tec, + B,aging; x tec, +controls + &; (2)
Ho, | FRX, CRREG, tec, AR, aging, xtec, FRHEOR IS A B L S RK
RO, BB By REFOGEN R, HIMERTE, BMHBORIED W] LG R 1122 0 A 0 S w4 £
s Rz, M.
3.2 TRk
1) HRAE
N E A A S B I — N 2 P BN MAE Dy B AN RI I A0 2 R R KT

DOI: 10.12677/ass.2025.149850 660 FESRERTH


https://doi.org/10.12677/ass.2025.149850

X7

HA M. R, fE5%ar ARFAT, K A3 E WA= BUEIE N A BF K i fir B fdn . ASCEIAE 31 4
BV EHIG) I E P AL R E (avegdp) TR N iR AR £

2) OB R

PR SCHRIE 5K 65 % & bA_E 2 N D sk i A D ELBilfE A L s B A bR, % e B3R E AR A
U Z AN CUE 2 RO, BRAEAE A2 68 N D2 AN RN TR E0E 0 (10 2 B3 K M i R [ . 17 65
2 Je A L2 N T A Fibr o] DA Gk A [ B, TR, AR SCRAH 65 % K& A B A1 E(aging)
VENARSCIIAZ O AR AL B, DAY B % X AL R

3) AR

ARSCIEI N Z5 R BURF T BRI B i il & . ek, FREF IS AB IR T2, Hl
= E A ISR, BT AARSOR 5 = P 3K AB 5 GDP ) bU AR R i 5 7= Mk 45 84 7K ¥ (indlustry) -
BUMIE T A BOBCSE . B8 R 7 SO S5 i T T, SR MATHsiT Ul MG s K, i,
ARSCR: FH b7 BUR I B M SRR S BUR T T i s e A, A IBUR T TR (gov) I A& il AR i b . R B 4
WK TP SRR, o GG A 7 — 5, PRI 3 B 7K T (urban) tah N 5 il A5 f 2 v

4) TR

AR FBAIE G (Intec) VAT 5, DUE Py &R o i 2 3 AR i S hn i, HARTEbRE Bk
—HFEo I 2011~2021 44 [ 31 ANE T (HER G BRAN) AR GBI 34T 70 T b B, BREORHEE X A D22
B 0 A7 THTAE FH (R0 15 2808

3.3. BUERESHER S

ASCIEHL 2011~2021 4 E 31 M T HER G BRANIE BTN &, BlkIE T ChESHFEE) .
NI 5T ZE G R, X Lt AT RS AR

Wiz 1 nI %0, N34 GDP [¥1E N 55626.59, 3% B 31 48 7 (-4 2055 7K P-4t i o AR T » Ao 254 28666.71,
BN AE A GDP /K- BA W% . HER(IMEN 16,024, Mifkmi{EiA%] 183,980, #— ikl 7 A
¥) GDP fE & [E & T H B V2 50 A o IXFRECR AR S 1t S B 1 AN R8T 2235% R SR AEAE AN I PRI IR o

Table 1. Descriptive statistics

F 1L kgt

Variable Obs Mean Std. Dev. Min Max
avegdp 341 55626.590 28666.710 16024.000 183980.000
aging 341 0.107 0.028 0.048 0.188
urban 341 0.586 0.131 0.227 0.896
industry 340 49.424 9.093 32.600 83.900
gov 341 5120.057 2977.876 705.910 18247.010
Intec 341 10.638 1.578 5.136 13.796
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Table 2. Benchmark regression results

=2 FERFER

VARIABLES Inavegdp
-0.115™"
Inaging
(0.038)
AR yes
10.993™
Constant
(0.370)
Observations 340
R-squared 0.978
Number of id 31
yearfix yes
idfix yes

Standard errors in parentheses, *p < 0.01, *p < 0.05, “p < 0.1.
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Table 3. Tool variables
F3 IET=E

@) @)
VARIABLES
HBr BB
0.8365™"
iv
(73.8017)
-0.1045™
Inaging
(—2.4938)
A = yes yes
Observations 340 340
R-squared 0.993 0.493
Firm FE yes yes
Year FE yes yes

Kleibergen-Paap rk Wald F 4599.576 [16.38]

Kleibergen-Paap rk LM 97.044™"

Standard errors in parentheses, *p < 0.01, *p < 0.05, “p < 0.1.

Table 4. Robustness test
=4 RREMRE

PR AR B 5 — ) FEA G R ik ¥
VARIABLES
Inavegdp Inavegdp
-0.251™ -0.191"
lagged_Inaging
(0.099) (0.086)
P AR yes yes
9.813"™ 9.333™"
Constant
(1.360) (1.120)
Observations 80 88
Number of id 8 8
R-squared 0.981 0.987
yearfix yes yes
idfix yes yes

Standard errors in parentheses, *p < 0.01, *p < 0.05, "p < 0.1.
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Table 5. Heterogeneity analysis
5 MO

East Midlle West
VARIABLES
Inavegdp Inavegdp Inavegdp
—-0.080 -0.191™ -0.161™
Inaging
(0.049) (0.086) (0.072)
AR yes yes yes
11.938™ 9.333"" 12.225™
Constant
(0.831) (1.120) (0.863)
Observations 120 88 132
Number of id 11 8 12
R-squared 0.981 0.987 0.983
yearfix yes yes yes
idfix yes yes yes

Standard errors in parentheses, *p < 0.01, “p < 0.05, p < 0.1.
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SRR MR o FERABEE J5 1T, ARSC LA 84 32 30 AR IR D9 A 71 B2 (human) (A QR A2 S 4 N\ 1 5 45
R, DS HI A BEARRR B B B

%6 WEIHSHTE R TR, N ZE R E MR 2 TG, TR W 225%™ AL AR A B)
fEM . EREERR, JOIAWERLEIE, HARLCAT) 0.168 HAtiHE %, XIEsk 1 AR i sSKHE
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T I A A =R R ARSI E UK . 7R 400 N DA R B I OGN 3, B A A0
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Table 6. Mechanism analysis

= 6. HLHI5H
1 2
VARIABLES T I B2 HI
Inavegdp Inavegdp
-0.105" -0.168™"
Inaging
(0.055) (0.046)
0.047™ 0.087""
Intec
(0.018) (0.015)
0.250™"
interl
(0.021)
AR E yes yes
7.231" 7.445™"
Constant
(0.453) (0.379)
Observations 340 340
R-squared 0.831 0.882
yearfix yes yes
idfix yes yes

Standard errors in parentheses, *p < 0.01, *p < 0.05, "p < 0.1.
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