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Fig.1 Schematic diagram of the Life Cycle
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Fig.2 Schematic diagram of the Life Cycle with extended subjective
life expectancy
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Tab.3 Preliminary test of the impact of physical exercise on the
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Tab.4 Examines the impact of physical exercise on the willingness to delay retirement from the perspective of dose-response effects
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NI FFCH 0.097 0, BEVHIKTARTFE 5%, £IY
R TR, A AR R B e R R AR
BRI 2D o IR BE AR SRR s e (371
4FNF5), JRAEH TR ARG, (HE5 R
NS OSTSIASIELY N SNl is A PE 7 N T B R
JEAR T B (1 0 AR R AR A R ) A A 2 T
B 5 A O 4 T b A R R KO, AR TR A
N E A FR RS 1 A8 £, JEH AR e s s o A 5K
R I N TN N = NIRRT 77 ) S
$h 0.278, W EMEAKEIR R 5%, X E— 5 ESE T 24
RE BB RR T N CARIERT, 35 8 AU ZER
IR R

H 0, B LA B HIE . (R E B A FIl T 15
55 8 TERIR R R (PR AEAE R A , BLAATm
B R R T H R R RO, AR R,
Hh 4558 R R 7 R U 5 T TN B AR R M, 3
S A2 FE R IR RALN Y e I A X TR B
T B, BV o R ) o ¥ L S 3 3 1) A

PRARREN . X —2518 5 B ZAR A FHEIE, L
FOBAT IR T BN LRI, BV 202
N3 U AR D 30 min JEB]HAE L LB SR AR
R SE IR IR R P R
3.3 AR Btk s iR BN E R 49 % e AL

T fit B AT AR AR R A i JR) SBT3 1) 4 BT HE 42
T HENMA T SRS (K 57 3l T 75,
{0 1] T-ARSE TAESE IR A 2 LA X TR XU
I X HE HE IR AR AR B S A R e . Ry T SR
X Bk, BFFER b A 00 e e Y B AR AR,
FF F A AE R A A, Horp, 30
FF R 2 O0E T EHUE i, RN 2008 172 48 18115
(Multinomial Logistic Regression) #E1 745, b4k,
U ZEAT AT N I BB s v ] i Yo o 5 2
W FEHAR B, BRISLR G S 57 3 5 R
IFHAT A B REUR 5, IS 2ek 5 5 DLt
VR i A8 RO A T AR B B OKOT (R5). AT
AR B R g, BRESAR AL AL, B E— 20 R
Sobel 2 #1 Bootstrap 2 E A T IE

F5 FEREEIENFHEFGZWTRRAEENKEE

Tab.5 Test of the impact of physical exercise on the intention to delay
retirement through subjective life expectancy

(1) (2)

(3)

&
belm

desire = a + p,sportsactive + fp,age + [, gender + fB,marriage + filivetype + fscowork

+ B.ifhighwork + f.manager + S,Inconsum + B, Ingive + &

agepossibility = a + B sportsactive + [,age + [, gender + [f,marriage + [ livetype + [f,cowork

FERIRGEIE  FbEG ERRAEE
0.134%%%
T A
Wt (4.470)
s 0.193 %% 0.392%%% 0.164
W ERL (3.740) (4314) (1.336)
eut] 2.503%x
(-5.540)
-1.502% %
feut2 (-3.333)
0.570
feut3 (1.267)
1.374%%%
feutd (3.051)
P AR S & P>
- -5.439%%x -5.610%%*
BRI
HEOT (-9.187) (-8.750)
FEAC 7102 5828 5828
(2)
(3)

+ p.ifhigework + S manager + B, Inconsum + f, Ingive + &
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desire = a + Bagepossibility + [,sportsactive + [,age + [,gender + [;marriage + B livetype

+ B,cowork + Biifhigework + p,manager + p,,Inconsum + B, Ingive 4+ &

F 550 (2)H, 294 I 7 Ve Wi e
AR (3), AE AN H BT iR F
e, HEREFCH0.392, H B E MK FILE 1%, %0
RH A BT T 55308 1Y NI i, 7EAR
R (4) H, I A AR R g R A 51
(3) 7R AU A A 1) RECH 0.134, 75 1% 1Y &
PEAE ERENIE. HMEF (1), 51 (3) iR E Bk
(1) R A B RRAR, BN 2 020 R A B Bk
T4 T B 1 U A A T s ) T L AER
IBIKEJE . Sobel K5 E—HAESE T X —H 4800,
FCrp AT BB MR OGS UL TUHA 5 4 () 5% 1 > 0.244 26,
FRAER N 0.057 0525 = ULTHU 75 ) B8 8 fA 2 IR
AYSZIE 4 0.020 257, FRifE1R A 0.004 54 [R50
(BN AR ) BIAGTTHE M 0.004 948, ELAT Giit i &
P (P=0.002 006) . K T i#— 2Lk A 200 AR
TV, 58 4 22K FH Bootstrap /715, X HEAR T
T 1000 X H Al FEKE B . Bootstrap 6 5 2% R /R,
FWIT 5 i (4 A R A 95% AR X E] 4 [ 0.001
779 2,0.008 116 9 ], IZIXHIAELE 0, I FRICIESE
TR B ETE . 2R G BRI | Sobel KT A
Bootstrap /7 ik 5 45 5, IA R 245 8] T S5IE
TR, VERMLAL [ TR TR, R E BRI
T 57 B R A A Dy R s ORI L, 8 T 3
L TRUHA i, i SFe TUHA S LR AR, A i A IR <1
6E" BYBOE K, B2 M R RIS, Bl T 22

(4)

AR R RT BE T I 04 ik 28 J0 05 3 5 01 2% 10 R E K
57, BRVESF Sl AT RE S TSR IR, iR IRS
AT SR AR

4 H—BHR
41 FERIAEWFAGER

IRSAESHIE R T — A EENLS: R E
B MR RE S 25 B 5 07 Bl 1Y WL FIU A5 , T4
TG IR AR PP IRIB AR, (HRR R 57 sk o
(RISEIE , JC Rl g 544 1 55 33 T A e e AR R
FTHAE L2 5. JuH AR 95 sh 3, Bl 45
WA, il [ AT RE A B2 I 57 Bl AR 45 1) S B A
R FIL, RHHE R K U Ty, (0 TAES:
AR AL PEAS R R, Sl K- Jo i
JESE T AR, M1 55 s34 vl RETE A n] T2 AR K, 57
B Z AR A A SRR . FEXHA 55 3h
R 55 BB RS DARERR A BE 1 K RPN R] 55
BIPERTT , IR E BT 55 51 5 HE IR 1R R R SRS e )
2250 DUMAE N HREKOF i R 5 5Bk, K
ER W6,

X AR T 95 g0 , YRR g | AR AT
AR, FERRE (1) 550(2) &3, IR B B &
B XHEI/N e 2 R e . XF s (3) 531
(4), INAEFE KI5, WU A5 1 22 B4 XA R
WS EAFEA G A RN TR 55 3h

F6 AEFHEFIMEE RGNS HECRBRABENESRN

Tab.6 The differential impact of physical exercise on the delayed retirement intentions of workers across various types of labor

(1) (2) (3)

(4)

= SERIBREE SERIBAEE SRR AR ERiBAREE

(5) (6) (7) (8)
SERIBAREIE SERIBAEE ERRAEE ERIEAREE

AR g
55 Wi 155 8h
pr— 0.561%* 0.487 0.243%* 0.222%
R (1.787) (1.498) (1.927) (1.728)
T 0.114%* 0.079 8 0.150%** 0.126%**
(2.514) (1.648) (4.028) (3.165)
KT 0.158%%* 0.128%* 0.128%%** 0.077 1*
(2.982) (2.206) (3.111) (1.697)
e P P> T JE P = & P
I/ ij 5.287%%% 5.700%%** 5.816%%* 6.062% %% 5.698% % 5.720%%% 5.641%%* 5.781% %%
Ccul
(5.321) (5.600) (5.480) (5.713) (7.512) (7.284) (6.850) (7.006)
FEA 2924 2761 2388 2381 4178 3905 3 440 3431

<112 -



PR R, EIRLL AT SR B TSR G R R S 7 —— ST v [ (B 5 77 B B A A S UEAS 6

M5 Y ET KT 257 5 2 5 R %0
2, ] AR A B 95 3h 2 S TR

X )55 L AR AT IS | L)
(5)551(6) KB, IR T AR REAXHEZ AL,
HHEG R E MR R A AR, XL (7) 531 (8),
IR, T 75 i 04 2R B2 R B /)N
REA, (B LG i B PR NS . B T ki o 55
HIEM G, BICYRTE R R H 73 2 5k
M Z AR AR P R R A T 57 5 =
YR, 206 % R A frix KRR
42 FJEIE R0 £ 57

L aRAG I A I, A4 T 55 3 TN ] T O T )
R, MG 157 sh# WAl Re % B K IR R, BT
I, LAG 155 8h 3 1 “F2 8 X" AR DI R, 4k
SLPRTAN ISR ARBE AT T 55 83 1 3R 1R AR B B Y
255k KGZmAAL] o SR, AN A TR A 7 2 KU v
I, BIFR 280t 25 BE A A2 SCHE T0U , 3X — VO
it % IR K AR E AR N A Y
BEEF RS E RSN T BURHLC
NI R AN T (o PEIl T NN SR TIPS AL (e
ATHHFIEAR “F2 8 KBS BAAE o % A (L 6
HABSEA IR AR 2 5 & SRS IR B DR
A, DUAE N DHBRGKP A AR A B, BAA
FIRTIGZE RN N 36 7 Fs .

®7 ZERIBHABRATBORBESR

Tab.7 Test results considering the expected income after retirement

(1) (2) (3)

AR FEIRIR R FERIRIREIE  fERIR R
FENAL WS EhEaiEA XS
0.178 0.243* 0.317%++
25 L
W AR (-0.504) (1.927) (2.328)
= =, =}
S JE E JE
L 8.901 %% 5,698 5.440%%%
/cutl
(2.974) (7.512) (7.012)
FEA 285 4178 3893

1 (1) #N51 (3) R E BRI 52 ) R E0% 20 1
R, HARB W E B AR, RV BEE I 8 X
SN, A SR O A SR AR AR AR RO S S ]
SRR B TR AS 2 LA 5 A T 7 i A2 (T
S S, 55 2l B0 A IR AR PR DR S ISR A
X — G R —J7 AL TR BRI A < 55 B Y
T A , (A ) AR SE T AR ARSI 2 fifi 4 A

AR TR AR, FE TR HAE IR IR R Jd
ARSI o 53— 7 18T, -5 3 FE LA W A0 A 7 B
BRIOZ 51 THE > SR LT K s R it , LA
PE 2 A S SR B Y ok HoA — 2

LA, BB 3R SIE, BT S PR
FHECAR 57 8l , 1A T #B Rl e e S WL A e
P SE S SRR S A FHAIL AR, e 57 3
FEARE Oy 2 B IR TS, BEE “IRE
JRURSE™ 384, A B e e A = U A 2 i
et A SR AR PR B A T 5

5 FREMERT
5.1 HEB o7 Sh AL BT 18] AT AR B AR BT ) 6 B ROk
FiL

HR A SF 1] 3 FLBRAE , A A E] 0] 5 43k 55 sl st
() 1 PRI S (] PR RS0, 57 8l 5 7S [R]35% 2l () 1
FTFIRIEEE Y R, S5 S SR B = 1A 77
TERACC R, FTRBAAAE 55 B AL 45 I [R] XA 7 HEC R
[ G . AR R G gl | 2024 36 [
57 51 1) JE P-4 TAERTE] ) 48 ~ 49 h, RIIL R SCE
SeMPERE A TAERH R 10 h, fif 55 3% 2
AL, I AR T AR [R5 AT B ]
GO

AR ) 55 B AR TR Y Bh 1 IARH BR
Z 5 RIS R, X2 AR AR
BB AZE (K 8)o LEAHEWT, ik 3h
HRF IR AL AAES R . 5, A~
R 957 Bl T g SR ) Tl A A A SRR A 7 H
W TAEREZ B B ATR B, X — &S Y
MR R A — Bk

#8 FRNREENSHEFTRENSS5ER(19E)

Tab.8 Differences in physical exercise participation among workers of
different levels of busyness (mean values )

lIXES ;4 iflow ifmoderate ithigh  sportsactive
TR B 0.2336 0.079 0 0.0390 0.050 97
g5 s# 03080 0.108 3 0.062 2 0.0754

AL, 55 B EE BOSEINBE T A BRI ], X
Aol (] PE 5 AN 1] BE S BUA T R R IR AR
FEBIR Mg T o AT R S AR R AR,
g T A RO A SR IR AR B B B R M, DLHERR
FRPETHIE
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®9 MFHEMEEENRAREETRENTERRAER
=74
50
Tab.9 Examining the impact of physical exercise on the willingness to
delay retirement from the perspective of time allocation

(1) (2) (3)

AR ZERIBREIE  ZERBRAREE ERBREE
EXEZN (RS E[2IKES
) 0.337%%* 0.708%** 0.271%*
IEN=R:2e
(2.914) (2.091) (2.200)
s il A = = =
- kkok - kokk - kkk
I 5.634 10.66 4.803
(-9.394) (-6.373) (-7.402)
FEAE 7102 1172 5930

TEARZ 55 s it ) e B S LR 0 (DR
RO I 2R E0N 0337, 2475 I AR R FUA T SRRt
[ () P DR, an ) (2) B, 2457 sl 34 T 45 s 114
TAETREE, FTREHT A Bk B BB, AR E R
FECN0.708, TE 5% 1 B EHEKF T BE N IE; 4
S5 8 TAESR BRI, XA T B it (a1 A 5 i 571N
b, AT BRI R BN 0.271, [ RERE 5% 1Y B & Tk
R O IE (9) . X HL3 B, SRS UL, B
SR 55 B UL B TIPT RE 233 40 B AR T RO T B
[i] , AEAAR B BRI A R AR AR A R S A s e Y R ABEAE A
5.2 HeFRiE e B R AN 69 T

R SRS AT I VL 8 Y AR PEIRLR, T RSy

SEMAL 25 S B vERA P AT HE 4, PR R R oR T
AR IR A, AR YR AngristZ5E Yy
ZHIRIR A5 TR T HAS A0 JE P A 5 A
B R e A DG DL e S AR 25 T S Ak
W58 NG BE DR Y A1 3 1 , RO A O BB R 5 1
VER T HAS G . — R ERBEIE T, i 5t 2 (A {4
BIEERAT R AEAE R AR e L i 1 22 ]
VAT RS SR i HH SO0, T JE A DGR 2L
Ko TR LA YRR ECE AR T BT GE 1
SN SZ T VAT SRR KPR AR T TR AL Yy
B fi R T SRR AR ZEICOC  fE— e TR I
W T AMETE A, B IEEN M — I A SR RR Y
BRI, nIRE S S B BE WU BS N, k1T A] g
BEARHECAR Y TAE R, ST T AR ] S5 R )
Z AT AR ROC R, XAl B (A T
Z I [R] 2 5 AR F Bk, AT 7™ A 306 ] PR 5R )
R T 2B HEBR X R A 118 305 ] PRLSR SN, TRk
BCAB PR KR T HRAS &, [R]IRR AR Y
TARRBUN AR v, DL ZRBE A 285 P00 i ot
TS A 3, 455 T VA A PN A PR TR, AT LA X 7
B Ml B S A 7 BB 5 R IR R B =2 T 1 G
o MMRLUESE TIRE AR s I iR E &
147K (cosportsactive ) , K 525 5 U158 10 B .
P10 2SLS A o 235 SR v, AL ] P50, 7E
S —Br Belnl A, FEETHR 30 O AR 128.48

£10 FERATEATEMNISLSKHEER
Tab.10 2SLS test results using instrumental variable

(1) (2) (3) 4) (5) (6) @)
- WERBREE RN ERRAREE TR E B4 ERRREE  RERR ERRREE
o JE AR A XS BB T A FLAAN T A
BB Wik F—Wirkt F BB F—Wik F BB
wwE (rs19 "oty (136)
TR o) oaaty o
i AR ik 2 2 2 JE
W e o) s “am
BB RS 128.48 92.40 54.18
/STis 7102 7101 7101 5354 5354 1747 1747
Giitim R 0426 1 0.029 0.446 6 0.026 4 03851 0.084 6
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PC s TAFREAS 92.40 LA S BB A TARREAR 54.18, 3
SR T 103X — 2B e, A TTHERR 1 55
T HA 5" (Weak Instrument) [ A ] GEd: . o T
BEAIUUE T — T B AR &, AAEAE R )
(Overidentification) FI& L, K JCF5 #E4T Sargan 6
55 5% Hansen J Ry 46 451k FEFUMAS 5 [P Z5 SR oK
AR T HAEMMITTES RS BRI e R R —
o B S XA TARREA TR TAEREAS 53513k
FIRES: , SX A A SRS AE — i AR E AT 1 3]
PR BT B4R , R g4 RSP R SO S8, 25
Bk T A SCES R AR A
5.3 HRHRF A FAGBETH

ST TSR T BB S 2023 4F 11 7 Fedf KA
%) 575 1 30 o [ {5 5% 2 36 155 A (China Health
and Retirement Longitudinal Study, CHARLS ) %§#
BRI T 2020 4F ) IHA (R B . [EfAHEEN A,
2020 4 IEARHT B SR BRI A K2R A IR, 3%
—FERT ST RERT IR A SR A . Sy T SRt
FEEETE IR E P, HERR T i el 2R IR AR ) sl i
ARSI BFEAS P20 T s L v TE T4,
PREER B HBVE (R 1), KIS R 550 A ]
IR a5 R BT — 3k, R EIE TR 45 e AR
e, T LA AR B R T 1G5 55 3l i 4B IR
IR, PRI S R S A o

=11 HRBSHREGTHAIKRIEER

Tab.11 Test results excluding the interference of special years

(D (2) (3) (4)

AREL
== FESGER  GENGEMR GERIBMR GERIEK
=y B =45 =¥
0.363%*
[
R (1.865)
0.260%*
A
PR (1.746)
0.0751
[
st (0.631)
Pl A = = = =
- skokosk - skoksk - skskosk — sk kK
o 5.653 5.920 5.509 5.570
(-6.652)  (-7.309)  (-5.839)  (-4.969)
FEA 3799 4139 2938 2200

54 HRZERESLHNERTIH

SR AT, Z 5EE BRI EEA A 72.9%
A A S A5 B — i AR BB R, X — R A —
EREEE FARIE T EARGERIRRETE . N HEERFI 2

NIRRT B AR T REA R AW TE T4, S

BRFI 25 ZRR BT BRI, 205X 2

5 RS BE | v A5 SR B8 R o 0 BE R BB AU REAS AT

K, B ORI SEAE SR AN 52 2 BRI S 2 R 1Y

WAPETIE (R 12) Kases -5 0 5E 5L A 1] 15 35

Ora R BA —EUE, PR IE T OFE A e AR .
x12 HBRZERESSHRNEETIMHRBER

Tab.12 The results of the robustness test excluding the endogeneity
bias arising from multiple-intensity participation

(D 2

FERIBREIE ERIBAREIE ERIR AR
0.297%%*
E“F%tr
R (2.241)
0.0385*
Lk
AR (1202)
0.00332
[t
s (0.0424)
il As i S S P
- Hkkk - skskosk - skeskosk
— 5.802 5.813 5.797
(-9.094) (-9.111) (-9.088)
FEA 6433 6433 6433
6 FHit5EWM

VR BN X A 1 28 W A i) T B i, SR 58
PRBCER A B St Hh T I R PR, T B A xfE
AR 55 sl 1) EMSE R IR R B I . A BA IS
JZIRGE T BRI R B s A S RCE UK, (HR
ZHRWTFE = TOWLZ T A BAR S T 5%, R AEAT 2K
e k57 Bl # T MIE R BRSO . DI, 7 %
RIBRECRATRE I M 1 S o, WP 2R T2 A ]
WIBE , Sl I TR M 57 Bl 9 D SR A AT A {5
Ii], 20 2 TR 30 1 T SR 4518, ) P A X —
FEASH, 45 VAT G R TR TT 5

G, DASREE IR IR = R R T R
K, R BRAARE B A M T 5k 57 sl 1 SRR IR AR
I XA S BRI . BRI e
FRUR AT 25 0 00 57 B SE AR IR PR, T v A5 i B
T RO U 75 8 I BB R R A% | X IR FE ISR
PREESE B AT TR . DA S A AR A A s , %
BURBIR T N H A B KT X SRR PR R S ) 1 1)
SOMA TN o BlJS BPLR R SRR, M B A
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BRI GERREA T, REAS 2R T U A,
RIS “FREWUR” , (55 3257 A JE
AR PRI, A 5 LU IXUBS: o L, 73 it T
PR35 8l ANk 1 57 s A SRR R L A%
FAENER, SRR ) 55 3l S T T
KA BB, T ) 55 sl S U 7
XK . T IR B o5 s, 1k
B R IR R S RS T B B3, X
PP RUE TR T R (e 2 55 B SRR AR S Y
WP FRJE, o T IR A R AR, B SE
e TAATRREEE AT B, HEBR 1 55 sh Bt 4a it (] #1
PR BRI 18] AR T SR TR, L
(UG Ti RN SRV N o (BN I s = e i e 74 W
A TARIRDL , 235 HERR T 390 0] DR R B 485 HE
R TR ARy AT REAE R 1 5 W R s BIBR IR 25
AL AR T ORI, N AR IR T AT
R RIRR M

SETHITCAE A, @ BCK AR AT R T
SR I, ATEr A AR R AR B R A 2
Perb B SCEEAE T, ST A R B S S AR IR R B o
AR BE IR S S . B, IR AR R B SRR
IR 55 A% 2 10 A1 8 5 TR , Ak S AR AR v A A
B SRS TR R i, RIS R B S R 5|
o HIK, B R AH B IR B R R R A7 AR
SRR, I ARSI 2 A Ao A B 1) 5 4
A A RERS AR B S RGBT 1), AW di
THA T #BRAKF o EAh, %85 WU %5 a1
FHBILR, REINRAR 5 R e E A 4 e A5 T L, TRAL
DA T MR AEAR T FE A7 i 7 TR Ay B
fifto BT, S TRE BABXT T I IR 2 WA BARRE
PRI S R, BB R R T BRI 2 5T
i, 4 Bt B e B b RSO , S0 BE 2 28 5t s A
IR, IR SRR M X A AR A S S AT 80k,
PNIIENTIRF LN =R Eee N (RSB 22/ N1 & i R
SR (EL, B 2 55 T R SRBRUM L X 2 e L 14 et
HAR.
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Does Physical Exercise Enhance the Willingness to Delay Retirement?
— An Empirical Test Based on the China Health and Retirement Longitudinal
Study (CHARLS)

LU Xurui, ZHAO Mengnan, WANG Zhaohong

(College of P.E. and Sports, Beijing Normal Univ. , Beijing 100875, China )

Abstract: Delaying retirement is a key measure for China to address the challenge of population aging. This paper innovatively
integrates the life cycle theory with the latest follow-up data from the 2023 China Health and Retirement Longitudinal Survey
(CHARLS) to conduct an in-depth empirical examination of the significant positive impact of physical exercise on workers’
willingness to delay retirement and its underlying mechanisms. The study finds that physical exercise significantly enhances
the willingness to delay retirement, with this effect being dose-dependent, and that moderate-intensity physical exercise is
the minimum threshold to achieve this effect. The mechanism analysis reveals that physical exercise extends subjective life
expectancy , prompting workers to be more inclined to delay retirement to cope with “retirement risks.” Further analysis shows
that, compared with manual workers, mental workers place greater emphasis on the long-term factor of life expectancy in
their decision to delay retirement, and as the expected “retirement risk” increases, the promoting effect of physical exercise
on their willingness to delay retirement becomes stronger. Robustness tests have excluded the potential interference of
substitution between labor supply time and physical exercise time, reverse causality issues, special-year disturbances, and
endogeneity caused by multiple exercise intensity participation, fully demonstrating the robustness of the main conclusions.
This study provides strong support for the implementation of delayed retirement policies from the perspective of healthy
behaviors, further expands the value boundaries of physical exercise in the socio-economic domain, and offers new economic
evidence for optimizing the allocation of labor market resources and addressing the challenge of population aging. Overall, it
is recommended to continue to advance the construction of fitness and health service systems for middle-aged people who are
not yet retired to optimize their retirement decisions; to enhance scientific fitness guidance for middle-aged and older adults
to improve their exercise levels; to increase the promotion of the scientific role of physical exercise in extending healthy life
expectancy to strengthen their subjective awareness; and to continue to popularize sports facilities to lower the barriers to
participation, thereby consolidating the practical value of physical exercise in serving delayed retirement from multiple aspects.
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