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Fig. 3 Evolution of the spatial pattern of aging coefficients in the Guangdong-Hong Kong-Macao Greater Bay

Area in 1990, 2000, 2010 and 2015
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Tab. 2 Evolution of population age structure in the Guangdong-Hong Kong-Macao Greater Bay Area from 1990 to 2015
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Fig. 4 Evolution of the spatial pattern of per capita GDP in the Guangdong-Hong Kong-Macao Greater
Bay Area in 1990, 2000, 2010 and 2015
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Tab. 3 Per capita GDP and population aging coefficient of the Guangdong-Hong Kong-Macao Greater Bay Area
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JRAEEEMRIER . B, SR Itk AX (11):
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InY=8,+B InK+p,InL+p,p (11)

K B FRRIEES; B B B OBIFIREARBA . ST . BIRE R BT
ff AR (R R P

k58 R B3 A B /INEEA IR 22, B5AS SCHY SRR 5 0 52 4043 5] B8 e R K5 X ) [X
() g, Hop, ZR5Em A s i F308 R0 780K AR — A A, BRI
. B USRI T AR TR AT X AR S, S0 S A REA . Bl R
A NATEK, DAY GDP i ; B R M N1 2RI R A, S5 I i
B, IRBAR AT A KNI E E WAL, 57 shi% A AL T T 98>,
RS, R B RME, L1990 4% . 2000 471 2010 4 B8 I VA X P &Rk T 1)
X (E) AR S, BOARSGEI 2015 4E 80 HEA T 52U 2047 o
4.3 SEMHIT
43.1 =] GARKATE  HIERSESE U, YRR, (BRGE S L
TE R P EER . BT DX Rl 11T, H P =2 0] ik 2 2 550G
WK B B 1 SR o B SN (1) ~A38 (2) XF 2015 45X 1k WA TS X34 GDP
T AR A [ BAE T, 28 IR HE PR B Queen FHAR 7 ik, 455 LR 4,

M40, 42J5 Moran” s 1°0.2681, HXFRH p(E/NTF0.05, FEHIEHEIRATE X
20154 A\ Y] GDPFEAE i I E 43 6] A AHE

378 6] 1R FLU A S I
S ] AR HLAE AR L) £4 EEBEABRLEALGDP Moran® s I

T2 TSR, O EL G TR N
< HX VA UGN St EWIMLER

X 5& % E,:J i fﬂl: ‘I‘J_:?‘ © ZIK X ﬁ ﬁ Geo- Tab. 4 Moran s [ test results of the global per capita GDP
dal.14 ?J'WF?EU 1’!53'341%(5@({% [X.20154F of the Guangdong-Hong Kong-Macao Greater Bay Area
j\i/}j GDP E(J LISA g%%’l\éﬂﬂ |7§—l 5 FJT/?% o Moran’ s/ E() SD Z{E P{E

K50 . Vs X i i R 0.2681 -0.0233 0.1045 2.7832 0.0170
55 1) N\ 44 GDP Jaj 38 25 ] A5 A 4
F L RARAE AR = A2, IR
REMMIXAWES (EKAT) . H
FER (R . fERHE (ZERTH) .
T E (FERTW) . BRI
). FE QLI . Al (T
1) AU s X (L) s s
LR HL XA YN IX (BRI ) FIRI]
DTN 5 AR RAR A b XA 1
=X (M) AR X ()M
M) o T 5 U MR X3l T 22 [ A7
TER S 123 (R SR ARV, lemT DA
23 (B AR A HEA T /A A :
432 AHMiE R ok KT LSARESME CEE OEs V&S O AB%
ST, ASSCIERIEL (11) Ry 5 ERATEX 2015 £ A GDP LISA BE 47
ﬁfHJ:EJ' I )\7'£ rETJ @llm . @TL% I‘Eﬂ {% }ﬁ *ﬁ Fig. 5 LISA clustering chart of per capita GDP of the Guangdong-
M (SAR) fI 2z o) = 2= 1w Hong Kong-Macao Greater Bay Area in 2015

. A R e ZEET ERN 2 EE SR brifE i (8 &S
(SEM), Rl Queen < (RE =L S GS(2019)4342 %) 44, JEEITLE
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AT R AT, HEARERI LA (12) FIARL (13):

InY=pWhhY+pB,+B, InK+p,InL+pB,p+e (12)
Hor: wokyas IR
InY=p8,+B InK+p,InL+p,p+e (13)
Hfts e=aWertp s WHETR 5 mammm A D@ SH K pREIEER
E%E E o Tab. 5 Regression results of the impact of population aging on
EUE[ %%izﬂ%% 5 F)f % : economic growth in the Guangdong-Hong Kong-Macao Greater
NIV EZpiS) o St 1 biiig a8 Bay Area
)25 8 B W R p Rt A B R In Y
%, E_jlﬁﬁij“%‘ ‘{Emu (AIC) %nﬁﬁﬁj}{ Variable OLS SEM SAR
?ﬁ[jl\[] (SC) i@k?%l‘ﬂi%%*%ﬁ!}j Constant —11.4904*** —13.4848*** —11.1651%***
BEEG AICFISC. N, ZFIHREE Govee Soomie oomker
RIS EISRE (Log likelihood) /] (0.02) (0.01) (0.02)
T (AR ZE AR XS L R E SR . K 0.5694 %+ 0.5799%* 0.5519%**
LA LA BT, OIS [ R 22 AR (0.10) (0.08) (0.10)
fllepicnin bp e e
25 [E R Z BRI [ A Z5 R R, Rno — — 0.1468
NBJE E AN A 0T (1.17)
T 1% BEERE, —HRKE e - ~05047 -
ERIE, RIS EVAARIA et 07955 N
BANGFABAMBTIMRAIERNL 23.7043 19.9447 24.6494
o NHZRACREAE %I RAE o 30.8411 27.0815 33.5703
7KXF—F /g\ ﬁ'fﬁi‘jﬁ ’ %%Eya 65 ; P Log likelihood -7.8522 -5.9723 -7.3247

ARSI SR BRI ™5 empmaebiez, « w. = int 10%.
o MAHSCRBORE , ANIATIBER  sopm v etikov s,
BB 1%, A ¥ GDP 1 il
1.72%; NI E AR 1%, AXJGDPHINI0.58%; &l NI 1%, A¥
GDPIS/ 3%, X REIRA NS TS X 2 P i =R, A AT SRS AR
ZEUE I IE RO T AR E AT, N DB X 2 K 3 i 67 ) 5 L 28
i AN TTGEABATNNI A RE GEABE AT 285 1 B 1 i S
4.4 TRMERRT

o B2 e S LA R AN AT S, AR SCOR IR 1 A TR I o LS A A
BTG, 4Rk 6 Pin.

MRS, FEL5F AU R PEEE B R G T Y p ARSI T 2 A
%o B, 255 AR5 BEN (AIC) | i L o<ifEN] (SC) AR E IR (Log likeli-
hood) P LA, 72 B B AR HRLJEL 0 L BRBE B AR AR 1, 2 IR 2Ry B A 1 [l
U . A T A A BT A BEAR AT N T BEAR B AL it i 1 1% b A 4 FL [0
REE R, R LT R AR e EEAE R, A2l (R B 1900 254K
FRRECHI, BT Z IR 200 . T2 Br ARSI T, A A1 %
ABASEIN 1%, A¥)GDP AN 1.54% . NI EUEGEAT AN 1%, A GDP s il
0.55%. &N FEEEM 1%, A¥GDP b 4%; eI s mA T, ABATI %
ABAMI1%, A¥J GDP NN 1.55%; NS WE BEA B AR 1%, A GDP #i il
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R6 LFEEENEEFEFIHIE BE A E SR P TARE E AL R

Tab. 6 Model regression results under economic distance weight matrix and geographical distance weight matrix

PR InY

2P HE AR Hi B A
Variable
SEM SAR SEM SAR
Constant —15.7945%** -10.7587*** —11.4904%** —22.2587***
(2.46) (1.66) (1.90) (2.03)
p —0.0449%** —0.0459%%* -0.0343%** -0.0350%*
(0.01) (0.01) (0.02) (0.02)
InkK 0.5545%%%* 0.548%%* 0.5694 %% 0.5815%**
(0.08) (0.08) (0.10) (0.09)
InL 1.5381%*** 1.5185%** 1.5501%** 1.5828***
(0.15) (0.15) 0.17) (0.17)
Rho — -0.3146%** — 0.9091%**
(0.10) (0.06)
Lambda -0.3006%** — 1.1000%*** —
(0.10) (0.07)
Adj-R-squared — — — —
AIC 18.7555 18.8029 22.2710 24.2710
SC 29.4607 29.5080 29.4077 33.1919
Log likelihood -3.3778 -3.4015 -7.1355 -7.1355

TE: S AEUERIRIRIER: ; #% +pJIRIRTE 5% 1% i F MK T 3%

0.57%, I NOEHIIN 1%, A¥JGDPI#E>3%.

Zi LA LUAE W, TCISSE Queen AHARZS AT ARG T 125 (R IR 2B, MR LT
T H B B AS R R T R AR, ] U R 2 B B R XN B [ B AR R AR
ANITVEARBANRT T BAAIERAER, H A AT EAEEART 25 18K )52 i R K
FABEEEALA . N A BTG K A m i im a7 2, REE R Hh
., FURE VTIPS R XN AT 28 B a1 = A T3l PE o M TET I 2R 5
ATDAEH, BT ABEE EARBAMAI AT EARBA, N ER T2 55 K 1
AR o P B s R X () A s AR SR N 0 1 i T T L T AN T =
DB, BN L REAREENE S ARy RS, AR SCE F 2 uhT ] P SRR S A s N 1 2
WALBI AT, XA —E R FXTEEIR IS X A S %5 Y,
4.5 FE N OB E TR 8 F SR B 5 47
451 FHEA v LR TR VRN ERIROIE XN O 2R B SR Ik, &l T
1990 4E 3 A B/ ALAE2:, LR 9 4E g AN I B IRt 2 R TR T FHEA L &
AR v AR i A, BRGLHE =B B 1990—1995 4F Jy ZAFERI 1], % i A 44 GDP
A 13110~22765 3570, 1996—2012 4F N EAERI T, AR TR 1748, X A9 A4
GDP } 24702~36732 30, 2013—2018 4% Jy Z AR R T, X i i A ¥ GDP 4 38403~
48672 3270, MAMEIE A AER X P A3 GDP R F , B IR RE [X 5 2 Rl 5
AL . ZEAFFTI A DA 4E, SIS X 2015 4F 0 2 AR B T, %4 N34 GDP 2y
20000 3£TTLA b, 1994 4F40 T2 4R A LA A it A2 GDP N T 20000 357T, X ffif5 X}
Tt 1 Z 0 B] P 91 B SEUE A3 M1 225 2 SCH B

PG b, ZOui A AR R RE AR B B (Rl A R R 3 (k+1) (kR R AL 12 A
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R7T 19902018 FHFHEANOFREMELHER
Tab. 7 Evolution of the age structure of Hong Kong's population from 1990 to 2018

Ay ERERE(%) Bt AN¥JGDP(ETT) 4Ry BIRIERE(%) =S A3 GDP(HT)

1990 8.46 EARAI T 13110 2005 12.25 HAERITTY 26093
1991 8.73 EAEAI T 14955 2006 12.43 HAERI T 27697
1992 9.00 EAEAI T 17356 2007 12.61 HAERITIY] 29902
1993 9.25 EAEAI T 19659 2008 12.69 BARAI T 30871
1994 9.51 LAEAI T 21673 2009 12.89 LARAI I 30696
1995 9.78 EAFRI T 22765 2010 13.08 EARAI T 32550
1996 10.12 AT 24702 2011 13.31 LA 35142
1997 10.42 EART LY 27169 2012 13.70 EART LY 36732
1998 10.66 LARAI T 25507 2013 14.27 HARAITI 38403
1999 10.93 LA 24713 2014 14.71 HARAITIT 40315
2000 10.94 LA 25319 2015 15.29 HARAITITY 42430
2001 11.22 BARAITIY 24771 2016 15.85 HARAITITY 43735
2002 11.52 HARAITY 24120 2017 16.43 HAFAITITY 46221
2003 11.82 HARAITTY 23293 2018 16.99 AR 48672
2004 12.07 BARANIN 24454

T R PR AR AR Y MRS T

B0, ASCHIEBAR RN 34, WIFERFa] A ER 200 1245, Fiib T A Z4ER T
BB BE IR B 16 4F (1996—20124F) . 3 4h, HSRUEIR KIS XFE 2015 4R AL T 4EARI
W1, EER EADIELAR S SR, A BT TR R AR SGE
i 8] PP S AR A AT e s N 1 AR I 25 R A T2 AR R TUI B BE (R N 10 S A B 285 300
4.5.2 FAARKTE R PSR AR T U TR A, DAk SRR A 8] P 3 B
A BT AEAE R DN R AP, T S ECSIER AT B L, 7R 3CE FH Eviews 7.2 X B3 rf i) fie
TS i AR A B8 B E1T ADF B ARG 3G (3K 8).,

ADF FAARKG IS I Z5 R Bon , IR P02 AR P8, Hp A3 GDP. A fE &
TARBEAFAII NSRBI g — B B3, i N Oy B s 5], Bk
AP S R T E I — 2K 56 e
453 WEARIE RIS TR &8 ADFRAiriRi%

El/] ‘j‘gﬂ/]f: & E’J?”ﬁi ZlngXT%ﬂ?AJ\ Tab. 8 ADF unit root test
At e P A

O P A T — B 22 o AR B4 0 & EHE ADFHE — 0; "
Sy "R AP PRy 249390 -46679  -3.7332  -33103
BI, JEXEY. K\ L. DEYFIHELTIo- b 34700 -39591  -3.0810  -2.6813
hansen p#E RS, 13 B2 R IR 9. Ink -2.6971 -4.8000 -3.7912  -3.3423

FoLsn, “InY, K, InL. D(p)  pux) 76940 -48000  -3.7912  -3.3423
ZIAFEER I CR” A “InY. 1 19862 -46679  -3.7332  -33103
InK. InL, D(p)Z B Z A1 banr 40244 -39591  -3.0810  -2.6813
BRRT MFERBTES%MEESE o 21373 46679  -37332  -33103
HOETF#IE4s, 1 “InY. InK. InL. D) 28201  -4.7283  -3.7597  -3.3249

D(p) 2 [a] % ZEE2 DN LZR” T DD0) -5.3735 -4.0044 -3.0989  -2.6904
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%9 Johansen M ERIGLER

Tab. 9 Johansen cointegration test results

(B as Eigenvalue Trace Statistic 5% Crititical Value Prob.

None 0.9827 99.2744 47.8561 0.0000
At most 1 0.9094 42.4794 29.7971 0.0011
At most 2 0.3907 8.8550 15.4947 0.3790

EAE 10%00 B B TR, S0 InY, InK. InL. InD(p)ZHAELE2 MR R .
454 WL FE o4 BRI, Y, InK. InL. D(p)F3) 22 [AIAFAE K 15 g 56
Z, W HAEEZ TR R AR, A5 3 [F I EE AR 10 s .

F10 AOZRUMEFZIMEIEIFLER

Tab. 10 regression results of the impact of population aging on economy

Variable Coefficient Std.Error t-statistic Prob.
Constant -27.3322 4.7933 -5.7022 0.0001
InL 2.4437 0.4038 6.0521 0.0001
D(p) -0.4053 0.1842 -2.2004 0.0481
InK 1.0160 0.1315 7.7271 0.0000
R-squared 0.9010 Mean dependent var 12.3441
Adjusted R-squared 0.8763 S.D. dependent var 0.1869
S.E. of regression 0.0657 Akaike info criterion -2.3937
Sum squared resid 0.0519 Schwarz criterion -2.2005
Log likelihood 23.1496 Hannan-Quinn criter. -2.3838
F-statistic 36.4117 Durbin-Watson stat 2.0637
Prob(F-statistic) 0.0000

Sample(adjusted):1997:2012

FIEZE SRR, o RE R SR R 7331 1551 0.901 F10.8763, ¥ 1, #
BRI HLA R B, Dy Ry FAAEN R AR R /N T 0.01, KA R EMER L. DWHA
2.0637, LA D.WALK AR, 7F55% 8 EHKET, DWAKA T A D=086, L
A D=1.73, AIFIFRZEFEHIT0 A A, ARAVEIRIAROR L. NI RECRE, Zi
N KR R ECH-0.4053 HAE L T 5%0) 0 5 PR, I N 10 38 KR A48 in
1%, A3 GDPUE/41%; AIJREIEFEARBEARRZECH 1.016 Hidid T 1%5) 2 KA
¥, FWI AL E RABAREENN 1%, A¥GDPHIMN 1.02%; A A ST TR AR5
42.4437 HlRE T 1%09 8RR, B A SEAR B A8 1%, A 3% GDP
A 2.44%,

5
RSCRFAS A . F0 . ST IR YR 2015457 4048 19% A TR

WA PORMIE AR T . S0 RS R8s, 12 Has 0] A AHSCM T . AT A — s b A
PRI ZS [8] A1 45 53, BF5TE 2000—2015 4F B3 R AT XN 11 & i AL A I 23 R ik S Hi 28
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DRRONE, 3EILURNESR: H—, BB AN BRI RE TRy, TET4a
[, HT2015FCHEABFER U, 56—, BB X BRI R S S TR AL,
ZE () AR VLT O AT, 20 m by iy “C” B, mil Al AR
FIA AR A ) AU, I O~ ZS R0 A S Ry o [RI, B TS X A
1T A B A AR 23 A 53 TP, ANTR] B3y T 5 AN TR A ARk SR =, B
RIS IX AT GDP /K25 (8] At Jmy AR BB " AHRIE, (ELANEE 11130
B ABE AR, HA5 N E IR BERE AR D . S0, AR TR 4R 20 T Y B PR
B BRACT 2 TR BA TR, Hrp 2R & s X2 Pl
BFEMAEEN, S8 DR 1%, A3 GDP TFE41%, AXJEERALA
AN TTEARBAA BB ZTRON, NN GEARBAE B 1 1 850 2R T A
[ AN

MR A LE AT IR R =07 A BRI s . — 2 BMESSR A DR AR R T,
BRI XA I N AR I T, ELPAER 11 3R A A 5 8 ey s o) S B v, sk ik
Y SR P RN B, RS RIS LR . R M E A
DrRJERTUR B, X E AR AR T, et st Tt g, 5o
IS GEAE LRGN, ol LATE—E 5 B b 55 A0 B P ORT XN i AL 22 Tk
B AR o = BARAR XS T2 O, Rl R A A T2 A R T A A i 4 )
AKX, Ab T AR R T B s W TS XN L A 8 B i (i VR 2, RO AS Ik
BN ZIRAIN G AR ] L2 BEE T ELN D A H 8, AR E IR
5 XN B R 2 B AR FR 2 R Z . PR, PEE SN 2 0 B e IR
RIBXNTZ WAL PR, I IEF PP A F BB DB AT 57 K A, R
Y, TR N T2 S 25 Z I G R B R EH L,

Bugt: AR LB L F F AT IR P AT B R A ), RF E R AT AL
ARSIy . EAREM, Gty @R EL, AR EIRX,
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The spatio-temporal characteristics of the Guangdong-Hong
Kong-Macao Greater Bay Area's population aging and
its economic effects
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Abstract: The strategic cycle of "two fifteen years" of China's modernization in the new era is
exactly the period of rapid population aging, and the imbalance between the rapid aging of the
population age structure and the development of the economy and society will become
increasingly serious. This paper uses the data of the fourth, fifth and sixth censuses of
Guangdong Province, the sample survey data of 1% population in Guangdong Province in
2015, the data of Hong Kong Statistical Yearbook and Macao Statistical Yearbook. Spatial
autocorrelation analysis, Cobb Douglas production function and spatial regression methods
were used in this study, the spatio-temporal characteristics and economic effects of population
aging in the Guangdong-Hong Kong-Macao Greater Bay Area from 2000 to 2015 were studied.
The results of our study show that: (1) The aging process of population in the Greater Bay Area
is slower than that of Guangdong and even slower than that of the whole country, but it
transformed into the senile type I in 2015. (2) The aging coefficient of the study area shows a
dynamic evolution feature. The spatial pattern of "C" type started from Hong Kong and
Jiangmen of Guangdong and spread northward through the northwest. High income cities
spread northward from Macao and Hong Kong, and finally formed a center- periphery
distribution pattern. (3) The aging population in the Greater Bay Area has a negative impact on
economic growth. The aging population increased by 1%, and the per capita GDP decreased by
3%. Per capita fixed capital investment and per capita human capital investment had positive
effect on economic growth, and the positive effect of per capita human capital investment was
greater than that of per capita fixed capital investment. In view of this, Guangdong, Hong Kong
and Macao should establish a collaborative governance model and build a cross-border pension
cooperation mechanism. It is essential to promote industrial restructuring and encourage
technological innovation, assess the impact of population aging on economic growth at
different stages, and handle the relationship between population aging and economy.

Keywords: the Guangdong-Hong Kong-Macao Greater Bay Area; population aging; economic
effect; spatio-temporal characteristics



