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Effects of ecosystem services on sustainable development goals in western Sichuan
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Abstract: The implementation of sustainable development goals ( SDGs) is frequently hampered by possible trade-offs
between ecological protection and human well-being. Incorporating ecosystem services ( ESs) into SDGs decision-making
can avoid conflicting interests and facilitate the realization of the SDGs. However, the contribution of ESs to SDGs remains
insufficiently analyzed in ecologically fragile mountainous areas. In this study, we quantified 11 SDGs from 2000 to 2020 in
Western Sichuan. We estimated three critical ecosystem services, carbon sequestration ( CS), soil retention (SR), and
food production ( FP ), using the Integrated Valuation of Ecosystem Services and Tradeoffs ( InVEST) model and the
quantitative indicator approach. Moreover, we explored the effects and spatial spillover of ESs on SDGs by spatial panel data
model. The results showed that; (1) Overall, the Western Sichuan has improved its SDGs scores, but SDG1 (No Poverty)
and SDG3 (Good Health and Well-being) have exhibited poor performance, scoring below 5. Spatially, the environment-
related SDGs performed better in the Northwest Sichuan Plateau, and socio-economic-related SDGs performed better in the
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eastern and southwestern mountainous regions of Western Sichuan. (2) The CS and FP showed a linear growth trend, and
SR showed a fluctuating growth trend which was 0.23x10° t, 8.93x10° t and 1.23%10° t, respectively. (3) Compared with
SR and FP, CS showed stronger direct and spillover effects on SDGs. Among them, the county’s CS significantly contributed
to SDG11 ( Sustainable Cities and Communities) and SDG1 in this and neighboring counties, showing a significantly
negative effect on SDG2 ( Zero Hunger). The results of the study could provide the scientific basis for regional joint

management to promote the realization of sustainable development goals.

Key Words: sustainable development goals; ecosystem services; spatial panel data models; Western Sichuan

T4F % J#& H b5 (Millennium Development Goals, MDGs) 23] f5 | BE-& E#E T H 17 1 HARF1 169 Wi+ Hbx
AR R R AR R, ATHSEE R RAR RBEIELE T MDGs B9#% 0 H bR 3 THEE T PLE Sk A T
FR %R B RS EA T K fh e AR SRIRA AR (R B A A Y E R, B ST £
2 % J& HFr (Sustainable Development Goals,SDGs) ELZ8 AN & 145, 1 TR AR AL | 28 B3 AN -l | 9% U5 2L I
25 SN T AT HRREE A J H bR SE B RMERE | I T e BT SEI AT REL 2 R B s b S SR T I (53R 1Y gk
2, T HESD SDGs BB, 5T TN 40 HE AR Wi 2238, (4548 7R SDGs [R5 Z4 A BRI 52 SDGs (1)
PAEUIF Y, 00T SDGs B2 R E S WU SDGs (AR A a4 45 (H R Z 500 58 N 2Bk el B R R B
FE 0T XS5, JG R v ] 7 g A AR M 55 LU XA DGR BCA AN E  3X F BOT 15 ) 258 X LA A i IX
AIRESE K J H AR 0 SR AR A

AT ISR, SDGs MY SEIA BRI EEAE S T B 1 & 8 M A PR N A TTRF S R R YR h 2 50T
BT BRGNS (Ecosystem services , ESs) H Az 25 R 45 M DR siiad BRI W, 2 A\ 26 Mk Rt Bk 2 iy 52
R A A R G AR AR IR 25 FNAm AL, ELRE s A BT SDGs fyscel™ | fildn, k45 ik 554 B T SDG2 (WL
k) SDG3 ( RAFAHEERAIAZEARAL) \SDGO (15 R /K AN DA 15 ) A5 iS5 3 . SDG1S (it #)) \SDG13 (<,
5473)) \SDG14 (KT AEH)) A1 SDG6 5 M7 IRK (B i JKF AV ZHERBE A BRGNS %
PIFIE"Y . ESs 5 SDG6.SDG13 .SDG14 1 SDG15 BLHAHE , JF AL vE oAb 13 A~ HARAgszBg " (A ff
FWFR ARG 5387 T ESs X SDGs | IZ Mg A 520, % ESs 5 SDGs #4778 43 (14 B [a] #1 %5 [8] 434, A
B TS HEAEAR P B TR 25 0025 55, T R0 #E B A0 =z 1) Y S [) 8 25 75 3 58 40 AT, i #E SN SDGs 194 )
SR AEA T SR

P A 0 1 DX 4 A 4 ) B R L 1 A7 b DX B A Py P R o B DRI, AR M DX bt 7t AR A 48l X
WA AT RETEHLIE A ANZ v B R ESs FI SDGs 7623 i) b AR H IR 3wk 7R % 5L e IX Y
SDGs I 52 B A X S AR SR X 3k ESs AYIL[FEIFZmT PRt , 76 PR OR 40 i a] R 22 & Ji vp N i R A B 53 1% 1
25 [ AE SR R R, R £ 05 ik B 2 T 4041 ESs Xt SDGs RS, A4 45 51 H 4341 s B0
ARV g R AR 1) e v AR AR T A H X e T i HUREAS EI) ESs Xt SDGs B BRI, A BE R
537 RS AIRE M RN 23 (B 36 2800, ESs &5 SDGs Z IR TE I 2 MR AR B 2200 | 3 S BU T 45 R i 22
245 ) TR AR 0B R 5 i T A SRR 408 1t X 27 ) %) A 5 A 8 50 Tl A

ST RO A SCHUE R QR BR2E R (1) 2000—2020 4F, )1 P HLIX. SDGs 1Y 3¢ P18 A8 A4 5 anfa] 2
(2)2000—2020 4F  J1[ VG0 X H % ESs (25 SRR & (ERE? (3) ESs Xf SDGs Z [ YsZ M2 ERE? & EA1TF
FEZS )G AN 7 R T RIAE R A, AR SR AR T 2000—2020 41 PEHILIX 11 4> SDGs DA SRR 77, 30045
MEWA " 3 BAS RGNS, 7081 T ESs Ml SDGs WA 25 AR (L FRME , #78 T ESs X SDGs 15210, LU N X
BN MG Z A R AT 4 & R B AR SE IR I S A

1 RN HER IR R AL

1.1 W5 XA
UV b DA T PO P, Ja TR 7 L ok B 2 B, 2 30— Bt [ 38 s eyl VB b Y, 95 )1 48 H PO e

http ; //www.ecologica.cn



10 441 ZEFGEN A PG DX A 2 R G S5 X AT R R H AR R 4205

FLYA N BT U4 8 1 A N 1L 35 19 3R M DA R R AR 1 53 AN (B 1) o i i X D ey ST L b i Sy
F LI E 2R A T2 A AR Y LA 2R A R O SRR B R R NP R AR
F ARG R JE T BRI R AR RN 2R S R AR BRI T R, I P XOR
AR RT3 T A A A o i, S o LR ) A S B i 55 DX, LA A R N e T BRI, 7
HARFCH I Z L RE T, K BB R TR, A S KBS B it K, XN ROR 4> i 20 L3598 i, [0
A DUAE R AR R R E R ARSI R IR, B TRz L pt 28 o X nsgm , 580 8t
S R BT BONYE G . #2020 4 X X AR P R 3596.33 % 10° I8 (R VR DU I GE i TH4FE 48 ) X
HEEI 113 K,

N
A
AR i FE/m
CIHEAR - 7331
R -
422
0 100 km
| I—

1 HRRHMIBAE
Fig.1 The Location of the study area
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Table 1 The indicator system of localized sustainable development based on SDGs

AT 5 R A Ak R | f55 e
Sustainable development goals Targets Indicators Attributes
SDG1: Ji# 55 1.1 PN RSN/ (587 N) iE
No Poverty i P R/ T i
SDG2. ik 2.1 NPT/ (kg/ N) ik
Zero Hunger BN b A B B/ (kg/hm?) f
P AR Y (ha/ ) ik
SDG3; RLAF i HE S5 A Ak 3.8 TN R (/100 0) E
Good Health and Well-being 3.c BEK % N VON iE
3.8 TTNARFIHUA R B (/100 0) i
SDC4 L RHE 4.1 AR A AR LY ik
Quality Education FR LI AR/ % ik
SDG6 ; {517t /K Al TLAE B it 6.1 AEHYERT B/ mm ik
Clean Water and Sanitation TRAAE L % ik
SDGT . £ 53 HI 375 I HE IR 7.3 REFE/ (100 J7ibRHE) i
Affordable and Clean Energy RER (bR AR +oT) il
SDG8.: T AR 253 K 8.2 ZEk % iE
Decent Work and Economic Growth 8.1 A1 GDP/(Jt/ N) iE
N2l 2 A B (98 N) iE
SDGY 7l AT R Al Bt 9.3 B AR 7 R DX AR P B LU % ik
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Fig.2 Performance of the Sustainable Development Goals in Western Sichuan from 2000 to 2020
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x4 BEERIEER
Table 4 Results of robustness test
23 (6] 43 A808E e
Spatial decomposition l% SDG1 SDG2 SDG3 SDG4 SDG6 SDG7
effect Variable
HHERON ik [ A7 6.40*** -6.52*** 5.33 % -0.96 -2.55*** -0.07
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B 0.02 0.52*** 0.09** -0.14"** 0.03 0.02***
[B]42 28007 Tk [E1 47 32.23*** -34.83 """ 23.35 """ -4.41 -4.95 -1.49*
Indirect effect R 0.21 -0.39 0.33 2.94 "% -0.19 0.06
'yt 0.20 0.64*** -0.82** —1.54"" 0.04 0.03
SBRN ik [ £ 38.63*** —41.35%** 28.68 *** -5.37 -7.50 -1.56"
Total effect + -0.10 -0.24 0.51 2.63%"* 1.12%%* 0.06
'yt 0.22 115~ -0.73 * -1.68*** 0.07 0.05 *
23 6] 43 2800E -
Spatial decomposition XE SDG8 SDG9 SDG11 SDG13 SDG15
effect Variable
HEA e [ 47 -2.26%* 0.75 439" -0.38*** 0.07
Direct effect T s -0.14** -0.03 0.18** 0.04 %" -0.11***
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