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Abstract: As an important natural resource and environmental element, urban green space has a profound impact on
residents’ health. However, in the process of rapid urbanization, the urban green space is constantly being squeezed, and
the natural environment is facing great challenges. With the continuous growth of residents’ demand for green space, it is of
great significance to study the impact of green space on residents’ health. In this paper, the urban green space data were
matched with the data of the Chinese household panel survey, and the sequential response model and moderating effect
model were constructed for regression analysis. On this basis, the impact of urban green space on residents’ health is
quantitatively discussed, and the health inequality caused by the moderating effect of socioeconomic status is investigated ,
and the green space input index is further introduced as a breakthrough to explore the equity of green space. The results

showed that; (1) Baseline regression found that urban green space had a significant positive correlation with residents’
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health (8=0.0151, P<0.01) ,and the sub-regional analysis found that the health promotion effect of green space in the
eastern region was much higher than that in the central and western regions; (2) Moderating effect analysis found that in
the relationship between green space and residents’ health, socioeconomic factors status had a positive moderating effect
(B=0.0215, P<0.01), accounting for 42% of the moderating effect, which significantly strengthened the positive impact of
green space on residents, and this may also lead to the problem of unequal health benefits among residents with different
socioeconomic status; (3) Heterogeneity analysis found that there were differences in urban green space and the residents’
health benefits among different income and social status groups. Groups with disadvantaged socioeconomic status benefited
less from the impact of green space on health, which has caused the unfair environmental welfare of green space in China
and further aggravated the health inequality; (4) Greening investment analysis found that the increasing the investment of
funds and resources for environmental greening could effectively promote the health of residents. However, there were
differences in the health effects of different greening investment on different socioeconomic groups. Only high greening
investment could effectively improve the health benefits of green space for economically disadvantaged groups. Increasing
investment in greening could effectively bridge the health gap caused by socioeconomic status. Therefore, it is recommended
that the government should strengthen investment in greening, provide more social and environmental welfare guarantees for
economically disadvantaged groups, and make green spaces “co-constructed and shared” to achieve the grand vision of

“universal health” .

Key Words: resident health; greening investment; urban green spaces; group differences; environmental justice
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Table 1 Distribution characteristics of main variables

FEAE Bl BiiE Kl FEAE % ik 14l
Features Category Frequency Proportion || Features Category Frequency Proportion
[ERRRES S VNS 2915 14.20 B HRHB 8515 41.49
Self-rated — i 2182 10.63 Green coverage rate e 6324 30.81
health &SR 9070 44.19 of built-up areas [iig: 5686 27.70
R fdE 3341 16.28 JEA A 5864 28.57
e fdE 3017 14.70 Smoke AN 14661 71.43
e B 10362 50.48 Pk SCE/AEE 3772 T18.38
Gender g 10163 49.52 Education level INF 3904 19.02
W &4/ 16409 79.95 LS 6271 30.55
Marriage RIS 4116 20.05 LA TEs T e 3367 16.40
AER [35,55) 7815 38.08 K% 1695 8.26
Age [55,75) 6170 30.06 FF} 1384 6.74
[75,95) 711 3.46 it 124 0.60
it 8 0.04

*2 TRPRERESITHHT
Table 2 Variable description and descriptive statistics
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Variable description

Type Variable . Mean SD Min Max
and assignment
R R . U= 1; =25 H B b =
Explanatory variables Ji 1 A PP (Y) 3R =4, R e = 5 3.066 1.192 1 5
0 i B2 B Core - o T 25 28 T b AL T B
+ % % . 3 3
explanatory variables SEARIX SRR (X) TR/ T A T X 100% 41.073 2.661 35.900 49
e SCH /KT = 15N = 240
TR 28 B et sn o =3 i hy/ L/ BRI = 4,
Adjustment variables ?i\f{)j{i K KL =5, KpAR =6+ =7, 3.000 1461 ! 8
=8
MANAEILA/TE Hou g 4.306 5.149 0 13.528
" AE M AR A A
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#3 EAEFALRE
Table 3  Basic regression results
A b EXEEN PYHERHLIX P X ARABHLIX
Variables Full sample Western Region Central Region East area
g AbKF 0.015"*** 0.0209 * 0.0262 0.0922 ***
Greening level (0.0034) (0.0115) (0.0187) (0.0154)
RIS -0.0197 *** -0.0179 *** -0.0173 *** -0.0219 ***
Age (0.0006) (0.00103) (0.00117) (0.00122)
PES 0.0700 *** 0.0814 *** -0.00640 0.106 ***
Gender (0.0191) (0.0295) (0.0345) (0.0382)
IS AR AL -0.0187 0.0152 0.0360 -0.0593
Marital status (0.0200) (0.0311) (0.0374) (0.0377)
RAIBE) 0.0069 ** 0.0155*** -0.000767 0.00427
Sport (0.0033) (0.00525) (0.00612) (0.00644)
AR 0.0467 ** 0.0313 0.106 *** 0.0261
Smoke (0.0205) (0.0319) (0.0369) (0.0399)
A 0.1724 *** 0.205 *** 0.0755 * 0.219***
Drink (0.0235) (0.0357) (0.0413) (0.0502)
i IR 5 i -0.2116"*" -0.236*** -0.203 *** -0.180 ***
Sleep (0.0085) (0.0135) (0.0152) (0.0159)
(IFEZEINT -0.1921 *** -0.192*** -0.231*** -0.151***
Happy (0.0101) (0.0163) (0.0182) (0.0181)
A¥ GDP -0.0177 *** -0.0171 *** -0.0457 0.0248
GDP per capita (0.0027) (0.00469) (0.0243) (0.0152)
UNEE: 5 -0.0255 -0.0436 0.0800 0.262**
Population density (0.0221) (0.0456) (0.0534) (0.104)
NS -0.3967" -1.435** 0.135 2.308 %"
Per capita fiscal expenditure (0.2050) (0.578) (0.626) (0.882)
SR (V) 20525 5686 6324 8515
R? 0.0650 0.0519 0.0610 0.0682

ko PRIFRIRTE 10% 5% 1 % R 3E MK BB G5 AR FR bRl , [MH 45 R Hh STATA 15.0 45
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FITFHETE RAERCROL, ARFARHLIXAE 19 MK F b0 3 REE N 0.0922, PEHEAE 10% KT LB E R IE, R
HR 0.0262 ; 17 H b DX AE AR 055 BN S8 35 (W 28 HAKONE , RBCN IE , BARAUN AR 55 HAS 3% (A7 Ui BH g b /K
S Xof S b DX AR RREAT (R A o 3T Sttt ke P P A1 E VR R A AR 25 () 5 e, b X 22 7 827 X
SERILBLIET SN d s et PSR A T I S i S R B B S A W F STUME I £3 N A ERY (69 2N
BT s TR AR M X 28 % R KV, N D SS R AR Ak (R R | BT KT s At DI 5 — R AR A B 3
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TR PEAG S SR MR i B AR R R AN 2 RV B, 5 2 — B () A REAR B ok . ELRTI B2k t8 bR A2 J5
— 15 BAE REIR DL AR A7 B T8 /0 e 5 e m] REAF AR A0 00 AR SGR o R 23 il 2R T I 1 391 (2019
) F1 2 (2018 4 ) B3 A A IX A 5 3 DEIC 2020 4R e R4 A , s e e A HL 43T, i S A
TARES SRR (3 4 B0 1 AT 2) | 2 {078 56 A 0] s B A R A TE RO MCOR W A7 A K 1 4ie r AR fa e

[ IR 3 it 4o o e A8 AR ORGP EAG 46, E— 2D SR S M ) e R R IR B0, A S N2, R
NF4 A el e bl T RROR BRI T e AL BT 55 R . A8 A L b [ FRE 20 S b I AR 340 5 A 2 S B o
PR A 0 PR A 6 0 ) — e R b B 3 SRR DA Bl gk b TR A A i R B [T U 2
RARZE (HRIERIAIE,

x4 REEREER
Table 4  Stability test results

25 i PIAEHE I Endogeneity issue FafdHERL B Robustness test
Variables RO (RS 1)) B 2 (3 2 1) A 3 (A 4925 b T AR B 4 BT 3
Ak 0.0143 *** 0.0094 *** 0.0023 ~0.0944 ***
Greening level (0.0037) (0.0031) (0.0052) (0.0022)
AR -0.0197 *** -0.0197 *** -0.0197 *** 0.0169 ***
Age (0.0006) (0.0006) (0.0006) (0.0006)
51 0.0695 *** 0.0692 *** 0.0683 *** -0.0490 **
Gender (0.0191) (0.0191) (0.0191) (0.0192)
TS IHAR DL -0.0190 -0.0187 -0.0182 -0.0449 **
Marital status (0.0200) (0.0200) (0.0200) (0.0201)
ERIEH 0.0068 ** 0.0067 ** 0.0062 * 0.0182***
Sport (0.0033) (0.0033) (0.0033) (0.0034)
AR 0.0469 ** 0.0471 " 0.0463 ** -0.0327
Smoke (0.0205) (0.0205) (0.0205) (0.0207)
Pl ohi) 0.1733*** 0.1733*** 0.1778 *** -0.1357 ***
Drink (0.0235) (0.0236) (0.0235) (0.0237)
e MR 5T -0.2114*** -0.2113 *** -0.2108 *** 0.1689 ***
Sleep (0.0085) (0.0085) (0.0085) (0.0086)
TEAARA -0.1920 *** -0.1919 *** -0.1918 *** 0.1600 ***
Happy (0.0101) (0.0101) (0.0101) (0.0102)
A¥] GDP -0.0180 *** -0.0187 *** -0.0179 *** -0.0177 ***
GDP per capita (0.0027) (0.0027) (0.0029) (0.0027)
UNEE:E -0.0224 -0.0300 -0.0528 ** -0.0243
Population density (0.0225) (0.0223) (0.0252) (0.0217)
N L -0.4214" -0.3455 0.1740 -0.1412
Per capita fiscal expenditure (0.2177) (0.2247) (0.2759) (0.1761)
SR (V) 20525 20525 20525 20525

R? 0.0654 0.0653 0.0650 0.0650

1T U B A IR R O Bl e e i, By — € A9 0L, S RS AR RR A9 A 5 LS5 B0 AT RE A1
—EMZES . R, R 4 SR [ K BEIE R A CFPS B PR b 0 S 3 43 (B R—AF 2 i 297 9%
F) AN AR At (AT ) DR BY7 28 O S i A 438 i eAb R IR B/ 3% (OLS)
PEAT R AT , S5 RRT, SRl RROK P 35 08 B, BNk /KBy | e R — 4R P A B AR 28D, Ui s
P BORFR] DU i B R 7 S e I AR KA B4R T, X 5 LRI B ST 45 R — B, A SRR B R
PE PR R HEVE T, AT ASRTHFE B Sy Ty AR P ) 2 A | Gt P B
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Table 5 Results of moderating effects and heterogeneity analysis

N . FEAE I A
TR Al Baseline regression estimate
o Moderator § - TS
et o BRI A KT 4R RURH 25 FE A
Variables Samples divided according to income level Samples divided according to social status
R 1 B 2 KR 3 B 4 iRl 5
CMAZEHI) (EA) (fRIBCA) (FEhn) (fiksh )
ZRALKF 0.0215*** 0.0323 *** 0.0117 0.0266 *** 0.0106 **
Greening level (0.0041) (0.0069) (0.0039) (0.0054) (0.0043)
ARt 0.0079 ***
Socioeconomic status (0.0017)
BB At 2 2 B AL 0.0015***
Greening levelXSocioeconomic status  (0.0005)
il A8 Control variables YES YES YES YES YES
WEIIAE (V) 20525 4619 15906 7740 12785
R? 0.1538 0.1712 0.1532 0.1551 0.1544

YES &7 15 il A5 52 2 4541

R ol o 8 AR Y B, SR R A R

T A RGP R L, iR R R £ 200

2 2651 ol ~
WEHOK TR, ARSI I | R FE(E 5 | > BHAmm
BT ALT (M-1SD) , AR K 0.024, (¢=0. 5 2ss)
481,P<0.001) , R A FFHAL T (M+1SD) |, i BAEPE R 0. z 2.50 |- /
041,(1=0.210,P<0.001) . BEWIMAZZ kS it § °)
PR T, 2 M % 8 B A BB 2 IR B8 BT B s 1 .
B VR SR ST 1R R Low gty High ey

ERPETE-,

SR o T R 2ty B VAU N e Y SIA 2 8l
AIRE R 2 A 3 JZ R H A S AR 23 i
SRR LA = W00 14 e £ 20 B st A 508l R AR ]
WAL St A SR AR AL AT . WA 2T T DU BB ELR AR BEAT 20 )= R T B A A Y
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Fig.1 Moderating effect of socioeconomic status on the

relationship between greening level and residents’ health
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Table 6 Sample estimates: Differences in the impact of green space input on health

AR A fREAAA
At R 1 S 2 High greening investment Low greening investment
Variables eI A K& A - BIUK] A 4 F Rl 5 A 6

AR S NI AR Z N
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