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Abstract

In recent years, China’s total fertility rate has repeatedly hit record lows, driving the natural popu-
lation growth rate down steadily and into negative territory for the first time in 2022. If this trend
persists, the age structure will age rapidly, and both the size and share of the working-age popula-
tion will shrink, with profound implications for medium- and long-term labour supply and overall
socio-economic development. Drawing on 16 raw indicators spanning eco-nomic, social, demo-
graphic and policy dimensions from 2000 to 2023, we first use factor analysis to reduce the high-
dimensional data to two common factors—“socio-economic prosperity & ageing” (F,) and “working-
age population & education” (F;)—which together explain 95.93 % of the total variance. Treating
the factor scores as regressors, we then estimate a multiple linear regression model. The results
show that a one-unit increase in F, is associated with an average decline of 2.093 per mille in the
natural population growth rate, whereas a one-unit increase in F, is associated with an average in-
crease of 0.903 per mille; both effects are significant at the 0.01 level. Thus, prosperity-aging is the
main brake on growth, while workforce-education is only a modest accelerator. An ARIMA(0,1,1)
forecast projects the natural growth rate will keep falling by about 0.48%o annually from 2025 to
2029, enlarging the cumulative deficit by 2.4%o relative to 2024. Policy should therefore prioritize
“releasing the brake” by mitigating aging-driven drag while simultaneously “stepping on the accel-
erator” by leveraging labor advantages to reverse the downward trend.
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2. BERBRSHERER
2.1 BHERIR

ASCHIER A E RS R, R 24 45, M 2000 | 2023 4, WEHEL®(IL). A¥ GDP
(r). PARSERHALIT)E, HoBdEiEs, Wk 1R,

Table 1. National indicators by year, 2000~2023
3 1. 2000~2023 £ ER S MIEIRIENR

Fo HHAR(IN) 4= [{ \¥ GDP(Jt) PARBH )
2000 38,490,806 8024 4586.63
2001 46,376,626 8818 5025.93
2002 54,800,278 9631 5790.03
2023 645,950,392 91,746 90575.81

2.2. atRiE &R

ASCIRAE MAERT T (A5 R a5 S 200 S5, BE 1 16 N RAR Jysmia N 1 E ARHE K28 (%o0) 1
bR, BARIERR, WK 2 Fos.

Table 2. Indicators and their sources

2. BIERRRKIR

Fr FEFR 44 R EiE 7
1 HELR(TITT) 4N (2014) [4]
2 4[5 A\ #4 GDP(Jt)
3 PA R AZIT) TKIAL, BREESA4E(2017) [5]
4 AL (%)
5 B8 B T &A% oK) BIRT:, XZRIE(2019) [6]
6 AL R (TN)
7 b JLEEFR (%) ¥ F1%%(2021) [7]
8 LHFTRTR (%)
9 JE RS A SN (7T)
10 FERZIMEEG R ANE(EN) 25 % 14(2022) [8]
11 AP AER(N)
12 & I K (On)
13 J& RGVH TRAN M FE 4(1978 = 100)
14 YD EEMECE Y NGE(UN) 200 SR
15 N FIFET 3 (%0)
16 N T HH AR 28 (%o0)
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3.1. EFaEN
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[Fi) 2 1 A B 1] AR AH SRR AR . 48 p AN SR AR B M bn AL S5 AR B S ) X R, H
Fo Py Fy (M < p) FRFRELHIAIER 7o B
X, =a,F +a,F +...+a,F, +¢
X, =a, R +a,F +...+4a,,F, +¢,

PO TR o, =g, g, SFABEMSL, HE(e)=0, W7 ZHEREZX MR,
3.2. BEERM®

TS fabr 2 A R AL R, HEUETE AR R ZES . T HEBRENR, Soxf IR
FEARIBAE bR AL B, 2 R AIERN 0, HZEN L, (BT s/ fr s,

WId “SPSS - 43t - Bk - T SPEER AT 0. e RE S B A R R, AR
A B R ARG, Wk 3 F.

Table 3. Correlation matrix of variables

* 3. BLEZEIHEXER

Y% WTIIN) A GDP (5t) TPAERBFAALT) e N H 2 (%)
HE &R (i) 1.000 0.999 0992 e 0.814
A GDP(JT) 0.999 1.000 0992 e 0.825
PAEEIHAZTT) 0.992 0.992 1.000 e 0.778
AT H AR 2 (%) 0.814 0.825 0.778 e 1.000
v Eged
12,54
10.0
1251
1
5.0
25
0.0

1 2 3 45 6 7 8 91011121314 1516
A5

Figure 1. Scree plot
1 #%AE
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WG SRIEIIA AN 7 SR 7 3 AR o LA IEAR T 1 AR, SR 2 AT, Wi 1
fis. H R Z ok FE )y 95.93%, RHIXPIA A7 R 7RG 95.93% 175 %, Wk 4 Fir.

Table 4. Total variance explained

T4 BRPHERE

. SRy A

it TrZEH I 2R%
1 12.772 79.827 79.827
2 2,576 16.102 95.93

B, N TR AT T R SERR R SCER S R, 0 A IR 53547 U5 22 i K AR IE ST 14 1
RERNHF R RIS RINGE 5. AT R ETAEMRH WKW A GDP. HHKF. HESL
o BINAE PAERARNG . B BEEIRH. SIAETRASL Wil HAZR TR B
FHEARAR K. AR S BT NI AR N S0 S Bt 2 7 DR s 18] 42 S R Kl 2 A 2 I8 5K
s SR A GDPL BT A B R R S AT, RS R SIEFRA
HURMF R AL BE . A EARMKCE R R R T A 225K, ZFEPR LR R D45k
AL, AR SETRE R R TN BRI KR I, F 9RO [ 28 50 R KT &
CRACKI AIEN T, XA T LA MR, S5 EACTS, ZRAIRL, B R T UE9 8
RATFER - B T AR T F, LSRG EBORACE =AM IR RS, Al ek A R LTk
FRELS BTN LSRR A IO S7 B AR RN L LR 22 N A D 1 “ 57 3 45k RF AL
JIENEER N LU e, A A R, AT R, ARG RS BhEER N 1D - BOE T

Table 5. Rotated component matrix

? 5. e RHI S RERE

gy 1 J41 2 FEA)E
PAREH{zT) 0.996 -0.035 Hr 1
JE RS AT AN (TT) 0.994 0.066 HF 1
A¥J GDP(JT) 0.994 0.086 Hr 1
J& RH 98K () 0.994 0.047 HF 1
BEEW(H) 0.992 0.086 HF 1
FNIE BAFEARN AE(N) 0.992 -0.016 HF 1
A= 0 i b P 2 5 A% (OTP 77 K) 0.991 0.073 ¥ 1
LT (%) 0.989 -0.137 HF 1
J& RO S i HE % (1978 = 100) 0.969 0.227 HTF 1
ERSIMEE R AB(HN) 0.965 0.246 HF 1
WA (%) 0.963 0.256 ¥ 1
N 1 HH A2 28 (%o0) 0.818 0.356 FF 1

N EFET 2R (%o) -0.803 0.46 A1, HAMRA
LA 5L (TIN) 0.194 0.94 K1 2

b JLEETR L (%) -0.571 -0.792 K72, BN

(TR WS PNEE Pt (PN 0.561 -0.775 HF 2, HAmmE
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3.3.1. ZrL&mFER
WHRAEENY, K DNEHBED AN X, X,

X, FIRHFAZR y WAHRBT B & X, X..., X AREE

Tl e (T RERRONZ JC LR RN . H— R AT Rom
y=5+BX+BX+. X teE
K, By o B RIS ¢ RIRED

33.2. HAWEILSKE

2 ASER T 5N O E ARG KR ARG L, s 2 foR, NEE RS KRS A A ILE 52 6]

FEAE—E M EANEA R R

8.00- 8.007 o .
o L ° o o
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Figure 2. Scatter plot
2. HEE
Table 6. Model summary
5% 6. {EAHE
R R TEE R T SN FBE
0.926 0.858 0.844 0
Table 7. Model coefficients
=7 ERRY
. AArAE R AL PR R 2L n
pm d ———— : t e
B PR iR Beta
(F &) 4.748 0.198 23.938 0
AFHF1 -2.093 0.203 -0.85 -10.331 0
ANHRHF 2 0.903 0.203 0.367 4.455 0

i “SPSS - 7y - [\ - Ltk X EHEHEAT 2 e LRI BT . RYER 6 M 7 R, BRI R
7779 0.844, RUERLHILE HORARHE A . S A& L L[] AR .
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y = 4.748 - 2.093F, +0.903F,

3.4. RO

PN A FER TR ARG KR (%0) IPE I TT A S, HA L B2 (p < 0.01). F (FEEZPFER -
ERACH )RR LA, AN AR REPH T 20983 M T i F, CisiFf AL - HERT)
B 1AL, AN RGP 1T 0.903 T 73 A

HBERAT L, A2 5F 2R - ZRLD MBI OB RE KM “ MG, FEERAND - AE R
TR NI s BRSSO HRIGCE, gl e RN R BRI W5 EIN A . —
Ji, ARG ERKRIFER, HEEERTREE, EHEE R R F A, Hlsgttas
DB B RIS, IR AR N O BRI K iR 5 55—, Fe 423855 3 148
RS, FaEFA BRI S 505 55, REEWAREE, BRC7shFER N DX A TR AR, M
MR “/NlTT” IR .. RAAREE, A RAEN DGR, Scl A BRI R KR P ml Tt

4. AOBAEKEHTN
4.1. ARIMA $EEE A

FERS R FRA 73t eb, W TE 0 BB AL PR S BEAtE L, 100 A3 v RIS TR PP 1K R A2 AR A
Feal, AR RS I AL PR 51, HR AT REZ 4R ICE IREALE S . Cramer 73 fift e BRI,
Fea b i e VA R BBl 22 0 7 AT S 3R, d B ZE RO

d i .
Vi =2 (1) " Cix
i=0

SRATE [FER 3 PR 45 a0 R Fos, 8y ARIMA(p, d, q):
VX =By + DXy + DX+ A DXy + 6 — 06 —0p6_, —...— 6,

TR Ay = AR A % 1«

V) 2,, 6, REFNNE,

(2 E(g)=0, Var(g) =07, E(e.5)=0,(s#t), ZRMHLTIRINZIIE R LEFEHLT 1.

(3) E(&.6)=0, vs<t, HERFINEE LI T RBUTCA R

HIz, ARIMA BRI REHEAT 22 90 5 () ARMA LR, SRR 26 AFANPE it 5 ARMA GREF—5. it BLAE
BRI B AT AR B (51, I R AT AR B I 6] P 81 22 7038 S A P AR B i T 2 51
Gk X AR 18] P 81 AT A )M [10] -

4.2. ARIMA #EHBIpY 38T 5K R

N T AR [ 350 T R, 25 1978~2024 RN AR KR P, il 3 0, i
EEAFEFRT A, RIS R LB 2 0 R ARRAE, R 75 o6 3 A0 AT R e 22 g 5, e PR a1k
SRR 8] 74

I — 25, WBARFRT IR PARRT S, NIEEE ST ARIMA B (i FdE#s, HIE 4 w51, #&
HfE—MEs G, P T i,

T A ARIMA BRI (28 p, q , i83d Python HHR AL —A “AZhEM” T AR ] AIC,
BIC f/MENKIfINBIL I ZE p, g, HE B8R, p=0, q=1. &EESIZH, VILHEREN
ARIMA(011) -
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Figure 3. Trends in the natural population growth rate, 1978~2024
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Figure 4. Time-series plot after first-order differencing

4 —MHES BEFE

Table 8. Optimal parameter determination
8. RIS HE

HE &AL p, g
AIC 0, 1)
BIC 0, 1)

Table 9. Residual test results

O RERWER

A p A &
Ljung-Box (L1) (Q) 0.27 0.61 >0.05, L AR
Jarque-Bera (JB) 0.64 0.73 >0.05, IEAPEET
T 0.87 0.78 >0.05, [Fh %
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NTHVBERGR R, AR AR Z ST A AR, ik 9 PR, SREBRE AR,
WA T %, HRAMIER /3G, R IGIE N, SR W . L, &Ry ARIMA(011) .

4.3. TRARN 5 FREAOBREKER

AP ZHHINET ARIMA(0,L1) B578, FRIIRK 5 RFE A L B ARKE KR, PSSR, W& 10 Pior.

Table 10. Projected natural population growth rate in China for the next five years

% 10. RERSEREAOBRELKE

F I (%)
2025 ~1.46856
2026 ~1.94712
2027 ~2.42568
2028 —2.90425
2029 -3.38281

MBI 5 Fis, EEMLERT 1978~2024 £ E A D H AR KR sehriass, h 1978 F 1)
12.00%o =i Dr AN T FE . 2024 FE11-0.99%0, T2 “mEBK” R AELERNSGH T 2025~2029
FEFITRIMAE, 53 59 N—1.47%0 —1.95%0 —2.43%0. —2.90%0F1—3.38%0. FfLLTT WL, Aok 5 ERE AL HR
WK KA AL IR : FIFEIEL 0.48 NE 308, F 2029 FEH LG 2024 FF YK 2.4 N
oy RG NDUBESREE 1 — B, SfFEd “MRE” 5 “BRmi” HE 0 A& ZE BRI .
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Figure 5. Projected natural population growth rate in China for the next five years (%o)
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5. &ig

1. N ERB KRG 7t S PF %R - AR 7 ( “EME” ). KTHATE. TR HE MAHK
L A BRI R, AN BRI SR R KSR TN S AR AN L - A A
TCONIMIT Yo SFBEIER NI S BOF AR, AONEFRMEE IR R, HEAIR.
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FRIENEL) 0.48 DT 70 ad, T BTHEY RO KSR 2.4 DT, N LRSS 70 52 e .

3. N T AMECE LR, LAREIE . FP k. € “WrE” BORE T E, AR

S KER; FRBEE N7, 8T IS SIS . T RS E BT R
JeHIFINY, T[EEHREST BAE . AFEEGRNA T HFECOE. 07, #757513 5%, kiRl
NIERE, FIHFEH ST EhaER N L, BIEAE A AU R AL A 55
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