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Enhancement effects of National Forest City construction on residents’ well-

being . a quasi-natural experiment analysis of the policy
LIAO Wenmei', ZHENG Xixian', XU Caiyao’, KONG Fanbin® *

1 Research Centre for the Three Rural Issues/Institute of Rural Economy/College of Economics and Management, Jiangxi Agricultural University, Nanchang
330045, China

2 Rural Revitalization Academy of Zhejiang Province/ Green Rural Revival Program Academy/ College of Economics and Management, Zhejiang Agriculture
and Forestry University, Hangzhou 311300, China

3 Institute of Digital Forestry & Green Development/ College of Economics and Management, Nanjing Forestry University, Nanjing 210037, China

Abstract: The establishment of National Forest City represents a pivotal initiative in China’s endeavors to advance
ecological civilization and foster harmonious coexistence between humans and nature, substantially contributing to the
enhancement of urban residents’ well-being. Utilizing panel data from 285 Chinese cities over the period 2000—2022, this
study regards the establishment of National Forest City as a quasi-natural experiment. It applies a multi-period difference-in-

differences (DID) model and mechanism analysis to thoroughly investigate the policy’s effects on urban residents’ well-
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being and the mechanisms involved. The findings are summarized below; Initially, the establishment of National Forest City
markedly boosts the overall well-being of urban residents, exhibiting a 3.14% enhancement in the treatment group relative to
the control group, notably in augmenting residents’ income, diversifying cultural life, and bolstering social security.
Second, the policy elevates residents’ quality of life and social welfare by encouraging green technological innovation,
escalating energy conservation and environmental protection investments, and amplifying governmental focus on green
development. Third, the policy exerts a more pronounced impact in western regions, where infrastructure and public services
are comparatively underdeveloped, with residents in the treatment group experiencing an 8.30% higher level of well-being
than those in the control group. At last, the policy’s most significant improvements benefit from targeted support in
environmental restoration, green development, and environmental governance. Based on these findings, it is recommended
that the government further strengthen support for green technological innovation and environmental investments, tailor
policy implementation to regional and city-specific characteristics, and enhance the precision and effectiveness of policy

execution to improve urban residents’ well-being comprehensively.

Key Words: National forest city policy; residents’ well-being enhancement; quasi-natural experiment analysis; multi-

period difference-in-differences
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Table 1 Implementation time of National Forest City establishment
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List of National Forest City in the study sample List of National Forest City in the study sample

year year
2004 SEERT 2013 BT KIATSF 16 AN
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Table 2 Evaluation index system of residents’ well-being level
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Table 3 Variable definitions and descriptive statistics

Tk TR kX i R
Variable type Variable name Variable definition Mean deviation
e e R R AT FTE 2 A S I 0326 0.073
iﬁfjii;i;m . 5 25 B T B ggz%’@%ﬁ&%“%ﬁﬂiﬁ?ﬁ”%%,ﬂmﬁﬁ LaEl 0.407
Bl AE it SOFARAHKT S0, R B AL T 1 0.043 0.163
Mechanism variable REFMRSZ N ST T REF R ST R X R 10.916 1.537
UM &% 0 R e e B BURF AR S it Bt (6, % Jr 1) OGS i) el R AR 480/ TR 87.805 57.139
P A 2T R IRAKF NP N A= BE/ (7787 N) 3.830 3.438
Control variable W A BOKF XFAIER Gy d A B P A 7 R TR % 0.206 0.383
WAL K WHEADEBAOKLE % 0.491 0.188
UNEE: 3 BV A BN AL (5 N/km?) 0.043 0.033
SEHR R AR C 13.988 5.259
4 H B oK R H4E H PR K AR 4 {H/ mm 3.091 1.498
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Table 4 Benchmark regression result

(1) (2) (3) (4) (5)

S ik JERARMAKCE  ERIAKY @#RZEAKT SURAETRKE R EEKF
Variable Residents” well-  Resident income  Health and safety Cultural life Social security

being level level level level level
A5 [ AR T 0.0314*** 0.0194 * 0.0088 0.0351 *** 0.0280 **
National forest city establishment (0.0121) (0.0109) (0.0195) (0.0095) (0.0112)
LU KRR 0.0254*** -0.00283 -0.0281 *** 0.00436 ** 0.0264 ***
Economic development level (0.0024) (0.0021) (0.0038) (0.0019) (0.0022)
Wi O -0.0509 *** 0.00894 0.0511"* -0.128*** 0.132***
City openness level (0.0186) (0.0167) (0.0299) (0.0146) (0.0172)
WA KT 0.170 *** 0.168 *** 0.413*** 0.0114 0.180***
Urbanization level (0.0375) (0.0337) (0.0604) (0.0294) (0.0348)
UNEL-3s 1.742 %%+ —2.737 *** 4.762*** 1.312 %% 1.611***
Population density (0.5589) (0.5027) (0.9000) (0.4378) (0.5186)
AR R -0.0193 " -0.0260 *** -0.0246 0.00314 -0.00904
Annual average temperature (0.0105) (0.0095) (0.0169) (0.0082) (0.0098)
AF H K R -10.50 -2.101 —-41.27*** 7.365 1.938
Average daily precipitation (6.4748) (5.8239) (10.4266) (5.0712) (6.0077)
BT 0.0503 0.409 *** 0.163 -0.128 -0.168
Constant term (0.1585) (0.1426) (0.2552) (0.1241) (0.1471)
st 1] [ 2 4R Time fixed effect YES YES YES YES YES
BT [ 52 200 City fixed effect YES YES YES YES YES
MLMAE Observed values 6555 6555 6555 6555 6555
R? 0.9367 0.9385 0.9503 0.8406 0.9623

# Fe/8 P<0.10, % FIR P<0.05, %% Frn P<0.01; 555 NEUE M Eafdhnr iR
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AL RT 22 BNt 18 4F, Rkt £ d Lt Bk
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A RN A A 2 FR AL B 53 B A S AR
HEAR RS BT g 225t e AT B . of
WY B R FIR R EBE L LI IR 4 4Rk e D T T
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BN BN T Fig.3 Results of the policy dynamic effects and parallel trend

event analysis approach
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(0.0314) B AR, 33 2 B F o [m] 9 45 SRR 32 7 IR
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ST T T R ALk ) I o) SRR AR .2, S 2 e RARAL B BRZL R T 1 4.68% ,  bid &5 Rt — L B0AIE 1 3
[ IS5 R AR

3.2.4 PSM-DID K%
H1 T [ SRR BB T 25 18 T 22 PR AR RISt 55 P &R, BOR S i J AR BENL T, S50 20 55 %)
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e 925 VG T i AR B 0 %o BB ZEL 3BT, 500 B AS 78 e [ S £ 38 9 A R A R AEL | SRS e Bl &5
B 225 A TA T HEBR R G IR 2 . 36 5 ML (2) Y4 SR B R, PSM-DID [al1H R 80 3% A 1E , L4l s
PR AR A A AN LU PR ZH 5 4.68% , ik R WY TEAA il e £ I 22 5, 600 At 11 8 AR AR IB T XoF 8 R A 1) T[] 52
MR SR 038, I — 25 BOIE T R [l A 45 R p A fil
3.2.5  HEBRHAARSCEOR TR

Sy 6 TE A R R A MR T X o A A 5O, A 57 e | AR S il T At T B o i EE AR R A BOR T B
2,0 B A S X BOR AU IR L R I B RO X H 2016 AFIRET, B TR AR M
DX 55 SRR 1) 4 il T ARAS M | R 2R B SR 2 W HR 2%, AT 38 2k B2 A Il b 52 el S B Ak TR 4
HALECR A 2014 455500, B 2R O0 A0 5 TR0 A4 - T 2 HE iR 55, n] BB BAR AL P2 AR TR ml 52, PRI
AR SO ] DR R AT 3k R ISR A R O o, DAHEBRBOR T, 2 S B (3) AL (4) oK,
TEF X P IR e, A0 A ) R AR MR Tl 0 1 05 R R AR (3 R IE i — 2B IR T 458 B AR fd
3.2.6 HABFREMAG L

ARG AR AR SGAERT T AN F AR MEAG S0 . (1) SRR ELAE T REAS, 1 F B ST (dba | B
K HIR) FEA T AL SRR RIBOR T 15858 2 T A7 3% 25 57, nT Ry Al 1145 5, AR SCHIBR T B
FETTREAIF I IE . 3 5 BIRY(5) BoR, SIERFEA S BURSUNAN IR W& M 1E . (2) Bdadn RAC R . k4
W s {E XAl TH25 S B TP, AR SO BRI T4 AL 3, BIBRTT 1% A5 1% MR E ., & 5 BR(6) BN, 4i 2
JRBORBNARIR B3, B S5 HE LS RIEWI R 2E 5% . (3) W e e AE it 25 i 3 BOR T RBAA7E 5 R0, A 3L
W f AR 1t 43 L 5 — SN S HEA T I, 3% 5 AL (7)) FIAREHY (8) 25 R W7, i Je — S0 RN 79 30 179 ] 22 4%
BN I 2 500E T 4518 R fd i
3.3 MLk

TE BT A ] SRR T X A A 1) S B B TR J5 , AR SO — 2B R T O e s B AR Ak A% S i
1o FEFHELS T, BEIER AR ANHT T REMR S FIBUR &% (0 8 5G 10 BE — LI A4S s A TR G, 45 5% L
%6,

F6 HHBIELER
Table 6 Results of mechanism test
(1) (2) (3)
TREFR S

s B o g s T S
o LR AR Hr Expenditure on energy fﬂlH‘I,&ﬁZiﬁﬂéﬂif;
Variable . ; . . Government attention
Green technology innovation conservation and
. . to green development
environmental protection

B [ AR AR T 0.0134 *** 0.2844 *** 0.0754 "
National forest city establishment (0.0032) (0.0453) (0.0404)
P25 B Control variable YES YES YES
B Constant term —0.1192 *** 10.0950 *** 37300

(0.0400) (0.5748) (0.5122)
Bt IE1) [0 52 5400, Time fixed effect YES YES YES
T [ 58 RN City fixed effect YES YES YES
WM Observed values 6555 6555 6555
R? 0.3311 0.2213 0.1734

# 7R P<0.10, * % FIR P<0.05, # % x /R P<0.01; 355 NEUE A EE fhR iR

(1) 3% 6 AL (1) s, O [ AR T X 2 A5 AR B0 19 [ 3 250k 0.0134, HAE 1% 19 2 & PEK
PR X R, BOR S SIS SR R BHTK A EOM FRA PR T T 1.34% , B2 8 T SR AR W
MR A, 3t AT sk & B AR 8h 71, AR R, s F AR BB E o —Fh i3 5 IR 858 A 4 BB RS
70 R IR SRS e 2535 I R SR BN TS A k2, Wik RAE a2 E P (2)F£ 6rp
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FEA(2) B, A SR AR T X T BRI AR S B Il R 0.2844, HTE 1% B4 WK FEE, X%
B, IR S A S 00 2H A T RE AR S AR EE X R AL N T 28.44% , 45 305 | 5 T 22 W2 IR [ 0 (0 IR (R 48K,
T REIHE R A VA R T e SR, AR, W REMMR AN B EGE TR PR A T
T, T o AR AT R KRS TR e B e 1 BRI AR, (3) 2 6 PN (3) o, Al AR PRI T N BUR SR 60
KRR E I A Rk 0.0754, HLAE 10% 9 S8 MK T 835, X 3B, BOR S 52560 41 1) BUF ¢ (0 &
JROCTE BEARA T R 5 T 7.54% , WORAR AT M 7 BURF PR3 OR3P 90 AT & J LA, 3 3k B0 il o |, B iR
Sy BC RN B R AR AR AP AR e . CAWESE R, BUR RTS8 60 & TR 1) S T RS e AN B T AR OGBS
AR 2SI, IR SR T 2N AR R BRI SR € % TR AR IA R0, i — (R T S BB A AR T L8 b A
] BRI T 3 Ao A1 A €5 R AR 38 Iy BEPAOR S R R T BURF etk R OGTE B, B B 4 T T R Am Ak
K B UE TR H2
34 RN

HISCRIFFEAE S, B2 [ S AR R T B8 o 25 B Ik vl Joa R il . SR, Hh 17 3 0 45 b X AR 28 0% R /KT
PRI IR B AE 1 R0 IR SR S T A7 AR 2 25 5 RN i B AR A B R e ] BE AT X U AR Ak AN
ST (AN BE IR AT S AR SR BT PR ORI T S AR PR BT A ST S AR S IR ) AR B IR
T RN 3 B At AR B OE BAUA T 45 0 T 114) 2 St T BB MR BB SRR, PRI, A S DX RT3 o 24 531 1 >
T G 5000 7 ) R R AR T o) R A A el 35 1) 22 S Ak R i
341 XM

T A HL X FE 22 0% K R SERI it AN LR 55 O 1 1 22 55, 00 A 1 8 AR RO T I BUR SR T REASTR) . 3%
7 G5 R R (1) FIRERL(2) B [ 2250 514 0.0029 F110.0207 , HL34 Rk 3] 8 2 1K, 2 W BUE XA
ST b DX R BT AL R THE BN A IR . M2 T B8 (3) 1y 11 Rk 0.0830, HLTE 1% 1) 2 #EPEK
T R, 2% BRI (5 VG X S B A R R AR AR AT BT T 8.30% , B E = T AL IX X ] RE
R AR b X Y 28 B R R KO A e BRI AR X 5755, BOR A BRAUN BN, SR T R AR AR A VR TS W
b T VG M DX 2R B ARG i R ) S A AT R T S TR ORI A Sy, W G TR R AR i
FISERR G, 25 1, A EE SRR T 76 V80 b DX ) (2 EVE FH B, B0 E T B Uk H3a,

®7 RERRERESER
Table 7 Results of regional heterogeneity test
(D) (2) (3)

A5 i

Variable FRi ki ik
Eastern region Central region Western region

B E R AR T 0.0029 0.0207 0.0830 ***

National forest city establishment (0.0234) (0.0175) (0.0211)

FEH A5 i Control variable YES YES YES

H I Constant term 0.0260 -1.0941 *** -0.7840 ***
(0.4034) (0.2032) (0.2688)

R} 17 [ 52 558 Time fixed effect YES YES YES

3T I 58 R0 City fixed effect YES YES YES

S E Observed values 2323 2300 1932

R? 0.8040 0.8589 0.8398

* R P<0.10, % FR P<0.05, ## * R P<0.01; 55 N EUE R Aa flbm i i
3.4.2 NS

SRtk — AP B A SR AR T 0T R AR Ak 1) 5 i) AN [ 288 AR T 1 S S MR AR, A SRR ( 4 [ T R
AT AT RFLE & FERLII (2013—2020 45 ) ) REFEA R 43 g PR AR B JR A T 7 e UR AR T 48 LA 7= 2R
MEEGERE IR AN T 3k, R, K8 2007 47 F 55 Be i (B RIS +— 107 B0 K FEA
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PROREE AT (ANt st R EEAE 113 AT ) FIAESRORE SR AN, S B BRI AR AR RS, FEA
PR B SMAEE IR . BRJ5 XA I AT o 2L Bl A 2R IR 8,

S BEIRBICT 5 AR G PRI S Bk oA, B (1) AR (2) s, B FE G ARM I 0 5 T R
A IR R B 0.0536 , HLAE 19% A9 R 2E K 835 | Z W BOR S i TIOR3 S 36 41 19 I ARk AR A T
XRRARTE T 5.36% , SRT, BSROM AR BEIR R 1 (019 2R K0k 0.0127 , ERIA B B3 MKF |, R BOR AR X
IR O J BRI A5 THVE AR AT R . RTRERY ISR 7R T, BT IR iy IO B U5 e, A A 3R IR
U SR RATE R R AR B I AR T i PR A S AR B A | W BT T R AR TR B
B AR5 7KK, AN B S B PRI 7 Ml e B M2 (22 55 e, O s IR AR MG B 22 il L 23 R AR 7
BOR e AR AR GE . MICZ T ARSI T B 22 5 4 M 22 ek, AR S RS MR Rt 45y 58 3, BL
HILPREL AR, T EEAL T AN

7 IR E SR T S AR PR ORI ST (8 5 Pk AT, AR (3) AT (4) s, B FE SRR AR T X
PREEL A T A9 1015 R 2008 0.1053 , HLAE 5% (93035 PR/ 538 | 3 BRSS9 i mp S 9 21 I B AR A
B IRAIETE T 10.53% , SR, BURS ARPA PR E Rk Tl A9 [0 U R B0 -0.0197, HR A 2 25 VKT A 78
BRI, BOR JE RARAEA S I E A B2 H R TR A — s AR . TRERY S RTE T, AR RO
Sl T A B PR LA e A BB AR XSS, ORS00 01 ] BE 5 | e 5 45 R 1A R R < T o I, RS PR X
Jo AR I ok — RE AME B2 TR 7, ] 1 J RO AL Y A

B A ST SRR SR R S B AT, BORL(5) FIARRL(6) B, B E AR RS 04 2 W Y
AU R B 0.1394 , HAE 5% 9 R E MK T 3%, R W BOR S0 {45 233l i SE S 41 RO AL B0 IR 2 £ T
T 13.94% , SR, BOR X AR 23R T 09 A R 40k 0.0244 , HR 35 31 19 25 /KO- | 28 BH BOR A8 3 S i vt
Jo AR A S THE RN BT, S LI, A 2 i PR B USG5 B 0 PN BR SC R, e A T 2 AT P 3, i
L SR SR AN S 55 1) 38 T Sk 3 A o AR AL o T A 2 T PR BRSNS AR AR X A8, BORRCR A S
WA e B, 85U R BOGEOM AN A R . 25 F Rk T H3b,

#8 WhEINFRMEWBER
Table 8 Results of urban heterogeneity test
(1) (2) (3) (4) (5) (6)
A AV PR AP T

o VR . . T R
ariable . Non-resource- Environmentally-  Non-environmentally- o . . .
Resource-based city . . . . . Provincial capital Non-provincial capital
based city friendly city friendly city
AR R AR 0.0536 """ 0.0127 0.1053 " -0.0197 0.1394 ** 0.0244
National forest cit
dhona) Tores ety (0.0184) (0.0160) (0.0507) (0.0378) (0.0615) (0.0335)
establishment
5325 i Control variable YES YES YES YES YES YES
W8I Constant term -1.0294 *** -0.6372 """ 0.1043 -1.1007 *** -0.6632 " -0.6070 “**
(0.2001) (0.2340) (0.3076) (0.3022) (0.3308) (0.2134)
isf A1) [ T2 R
j,‘l 1 [_]ﬁxﬁm YES YES YES YES YES YES
Time fixed effect
YT E AN City fixed effect  YES YES YES YES YES YES
WE Observed values 2645 3910 2553 4002 598 5957
R? 0.8263 0.8265 0.8257 0.8284 0.8709 0.8201

# R P<0.10, % R P<0.05, # % 7R P<0.01; 555 AU M RafdprifEis

4 FHitH5EW

4.1 Z5ig
(1) FEMERTASE SR L | B [ AR 35 st 1 RO AL, O ol S 30 201 e RARAIL B00s IR 2 2 o
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T 3.14%, B TATREHE R R 28] 5 DID SR BN S0 00 5, 45 AR R Fafil . (2) WL
SyRT R BORE o 2 FALH SGE R RAR AL, B E AR Sk B R BT K RE AR AR A
DL BT BT R 6 R S ) S B, W 3 BT T m AR ALK, (3) DXl o Pk 3R B BB A AN (] b DX 1) A
MR RN ATAEZE ST, B S AR AR T 8 V505 DX %) s R A A B 000, k3 2 T AR S R r i b X P
X S A AN FRAT PR T T 8.30% , (4) 3T 280 S5 Jo P 2R I IBCSRE A0 AN [ 3k i 288 ) vl 198 A o e 28 2050 1y A7 7 22
5o A SR AR T X IR R T A S T AR B S T R R AR A A B R THE T, SE R0 A A Xt
WEZH k5 22 5293 0 °h 5.36% 13.94% F11 10.53% .,
4.2 #IW

LA LIRSS AR SCHE I R AR (1) SEFSEAE A S5 S5, S s BOR SCE B L BUR R IR R
FRMRIR T AL (98 G P A RIS YR C B 48 012 7 il 22 4 S AR T R 55 i il [ BT, 5 5 A IB 3 S it g A
S0P PR T FR B I R, PR BRSO B Rk SRR fd e . (2) ETHLHIAG 1045 R, A iism b o o 4
R FIRBEA . BURF RN AR S L F AR & R 10 SCRE 3 sh Ikl v R & R 5 RIS, 97 K0 B R AR 4
BRSO WG| 20 B St AT H B0 RBOR 9 A 80 LA, 38 0 3E— 25 48 Ty BURE X 468 K
JEE R AN B A A5 A0 85 Rl A UK il 2 5 B IR A L, RS2 TH A AR BN, BRI gk 0 R RS R sk
et B AR, (3) 45T XIS B 2R, S I DX s 2 S A SR W PG S bt DX e I R e 7 Ml il
W IR A S A DA SN MR 55 Sk A RIS 3 T B0F | B 7 RN 2 R B K S 5 T HP R 3508 b DX ) 7 3
IR R s A T AR R P & R, L KALBOR A PRak 25 . (4) % F 3 i 28 1 5 o v 4
B WA BT R A SR AR BT IR AT W A B A (0l S 3T R € 7l G SR A A B LA 1 it
B3 ABAE ST 38 I B SR, i sh SR CF AR AR Ak 1 5 A R A F ST 1V 4 T BOUR FR AR RN, N 4
BASRAREE N RS BES 3kT7 HR B Rl B0 PR 1) m] RS 5 B s
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