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Research on influencing factors of ecological welfare performance in Fujian Province
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Abstract: Background, aim, and scope Ecological welfare is a topic that has attracted significant attention since
entering the new era. It has also been an important influencing factor for regional sustainable development. In
addition, ecological welfare performance is an effective means for evaluating sustainable development. Taking
Fujian Province (the first ecological civilisation experimental zone in China) as the research object, this study
examined the temporal and spatial evolution rules and influencing factors of its ecological welfare performance. It
is hoped that the findings can provide suggestions for constructing an ecological civilisation demonstration area in
Fujian Province and improving regional sustainable development in China as a whole. Materials and methods This

study creates an ecological welfare performance indicator system based on the DEA method by using a two-stage
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Super-NSBM model that considers undesired output to evaluate the performance of Fujian Province’s ecological
welfare from 2012 to 2019. It also tests the influencing factors of ecological welfare performance by constructing
a Tobit regression model. Results This study found the following: (1) the integral ecological welfare performance
of Fujian Province is relatively high, but there is a large gap between regions; (2) economic scale, industrial
structure, population density and forest resources have a negative effect on the ecological welfare performance of
Fujian Province; (3) the insufficiency of forest ecological compensation hinders the improvement of ecological
welfare performance and (4) the weakness of technological innovation in green development leads to the failure
of scientific and technological progress toward improving ecological welfare performance. Discussion In general,
although the construction of the ecological civilisation experimental zone in Fujian Province achieved good
results, there are still some shortcomings. Based on the findings, economic growth failed to improve ecological
welfare performance. Thus, the promotion of performance improvement should focus more on the supply of public
services, social equity and narrowing the income gap. The lack of scientific research investment to support green
development technology also indicates that technological progress has no significant effect on the improvement of
ecological welfare performance. Moreover, the imperfect forest ecological compensation mechanism significantly
lowers the ecological welfare performance of forest-rich areas. Hence, the forest ecological compensation
policy should be optimized and innovated from many aspects, and the government-led environmental
regulations should also focus on sustainability and eliminating ‘soft governance’. Conclusions During
the research period, the overall performance of Fujian Province’s ecological welfare performance was relatively
satisfactory. However, there were considerable deficiencies in green development technological innovation and
forest ecological compensation. Therefore, it is necessary to further strengthen scientific research investment in
green development, focus on solving the problem of technological transformation and promote the innovation
of forest ecological compensation mechanisms. Recommendations and perspectives According to the research
results and the characteristics of Fujian Province, the following ecological welfare performance improvement
paths are proposed: (1) strengthen the green development model and give priority to promoting green innovation;
(2) optimize the ecological compensation mechanism and promote the coordinated development of land and
coastal regions; (3) speed up the construction of the public service system and promote urban expansion according
to local conditions and (4) continue to strengthen environmental protection investment and deepen foreign
economic and trade technology exchanges.

Key words: ecological welfare performance; Super-NSBM model; Tobit model; influencing factors
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o Be sk A R SRS, 2013) ,
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Tab. 1 The evaluation index system of the ecological welfare performance
2 — R IEbR THRARR S
Category Grade [ index Grade Il index Grade [l index
AEVRIFE ABIREVRI P (X))
T Energy consumption Energy consumption per capita
BTATEDR R\esource IR AE AP AR (X;)
Input index . Land consumption Area of built district per capita
consumption =
IKBEIRIEFE AN HKE (X))
Water consumption Water use per capita
NI PR et R (U,)
&K HET Wastewater COD discharge per capita
Wastewater discharge N¥EK B E S (U,)
Wastewater ammonia nitrogen discharge per capita
AN A AmiHER (Uy)
B e Sulfur dioxide emission per capita
N e . JRAHR N REEAADHE (U,)
e bR Undesirable Environmental . . ) o .
e s output pollution Exhaust emission Nitrogen oxides emission per capita
cdex A () e (U)
Soot (dust) emission per capita
NI — R Tolb B A 5247 A (Uy)
31 )& HETik Industrial solid waste generated per capita
Solid waste discharge NP IESR s & (U,)
Volume of garbage disposal per capita
R LUK GDP /KT A GDP (Z)
Desirable output ~ Economic growth Level of GDP GDP per capita
HE R PR HEFER (1))
= e bR AEA K Level of educational development Average education years
Output index Benefit level it By 7 K S N A (Y,)
Level of health and medical Average life expectancy of people
2 DX I A 25 3k i AR S AR R ST R0K T 22 S 48K L itk 5l
2.1 B, RN 2017 4R T (1.501) , He/MA

HETAREAE 9 Mt 2012— 2019 4ETRIMR £ ,
iz F75 FEAE W EE 7= I By B Super-NSBM #5781 55
Windows DEA #5571, {8 MaxDEA 8 Ultra 3% {45
2012 —2019 4EREA A SRR SR LR B RE
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N 2 0T DU 4 A I R A 2 AR R Bk
B, FIER 0.903, 2T DEA MIXARL, 7F
2012—2019 4F 8 a [A] 2B B sh 2 TR, (0
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s (MROTESE, 2020) o =BA. JEE o ldE
55 8 IS 9, HBALT DEA X ERCRE, H
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R RN E, SRACASERLS], P27 5T IR AR
MR = EE T BRI 454 &, R
BAEF G A S DEA ARXT AT 850 X 38R LK o Ry
33.3%. 22.2%. 22.2%. 22.2%. 33.3%. 33.3%.
11.1%. 33.3%, ARH— B TARMER SR,
JE R AT i S 40 T R 2 JRE ) s /. 2012 —2015 4F
Erhigk, BUESHRCL, M5 2016 A4 E48 B
WAL M E R A SCHIRIR X, 45 Fhok ) P4 EUR
() 5 B SUSUE T IR 218 ik sh$2 7, (EA
RS2, 2019 4ESZHL T 9 M4 {H DEA AHATARE,
H 9 M AW SRR T 0.9, BHIRIHIL A
(A A PR BE O . N AR ) 45 T R S T At
AL, BRI, WA EASER E—EHA
FREKFE, AASHEMSSERAZES. &
T EAEEUME, R A A AR A
BRAEANANE PTG ZS (0], NiARSE Ay “af
KEFW” wile “aRi” s, E—20k
Tt

K2 2012—2019 FARHAE A AR MBS G K 452
Tab. 2 Results of the ecological welfare performance of Fujian Province in 2012—2019

[XJH, Region 2012 2013 2014 2015 2016 2017 2018 2019 ¥fH Mean 44 Rank
M Fuzhou 1.014 1.026 0.999 1.007 1.012 1.016 0.800 1.025 0.987 3
J#17  Xiamen 1.029 1.008 1.014 1.029 1.157 1.501 1.177 1.022 1.117 1
#H  Putian 0.982 0.975 0.968 0.968 0.968 0.671 0.952 0.946 0.929 6
=W Sanming 0.508 0.674 0.677 0.757 0.709 0.433 0.962 0.982 0.713 8
SN Quanzhou 0.953 0.913 0.948 0.729 0.680 0.529 0.730 0.962 0.805 7
M Zhangzhou 0.991 0.989 0.911 0.993 0.985 0.780 0.970 0.989 0.951 4
¥ Nanping 1.000 0.999 1.007 0.836 1.004 0.999 0.762 0.998 0.950 5
o4 Longyan 0.333 0.330 0.385 0.641 0.951 0.650 0.943 0.905 0.642 9
TA Ningde 0.989 0.948 0.968 0.969 0.970 1.029 0.959 1.449 1.035 2
FH5 Mean 0.867 0.874 0.875 0.881 0.937 0.845 0.917 1.031 0.903 =
2.2 Tobit ¥ (industrial structure, IS) , DL 4% #bh 2% 17 56 —

FELHE INE 5 GDP ) L R AR Q& 3% Fb ) 1
( economic extroversion, EE ) , Z8554M a4 /2 e

ER SRS N R Z, B LR
ATPEIARRAN, A2 N R ERRTE, I

B XA, HXPANEBIEER, Z3r b tERY
JE G B s [ A A AR 25 R 4 40 a &
EHEA S —, ESEM R, W% —fteEE
SO A, DL ERRERR 2 AR SR A St A
— B, HI, XK IRREE B  n A
PSR, SH AR (R, 2017;
Jo 455, 2017; FRMAEE A N, 2018) , ik
B Fsgm e £ R OLFHE (GDP) |,
DLAS L2 7 5 AR 4 GDP LB R AE; @7l 4

T IX I A I R AR OK T, DA Hi g T
MY GDP L E R AE; @A % (population
density, PD) , Dhgshg i &0 07 TOK A H 4
FE; @Itk /KF (urban greening, UG) ,
T AL T Ry JE R AR FEAR AR 5 1 B iz Sl 4R R
Z M, R RS R, D
M T NI [l b T B R AIE ;. @4 AR RS
( technological progress, TP) , R&D %47 /&
Hesh XS RS W EEF) Ty, LA g R&D
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PR 28 9% 3 GDP L iR AE; @ F 5% AL
( environmental regulation, ER ) , FR&%HLH| X T
WG P . PREERGE B — g S, T T
THY EBAE N T Tk, A M Tl Ts YR
PR RS GDP L HRAE; @ ARMBIRE (forest
resources, FR) , DA#HuZ0 T AR MO 35 R R AE
@ EJ7r /KF (medical level, ML) , EEJ7 TLAK
AR S A LRSS Y EZARIL, X TN R AR Ak
AEEZW, PSR iis T A TARARANRE
SERAE T S A 0 R A A A A A A A
2Z5i%{ (ecological welfare performance, EWP )
E ARG, FREmHEERERN A2, JFXT4
A HAR I TAREALAL B, A4 3E Tobit FBIALUNT .

EWP=§,+f,x GDP,+, XIS, + 8, X EE,+ 8, X PD, +
B X UG+ X TP, + B, X ER + i X FR + s XML+ M (4)

AP By HEBIT, Biv Bo Biv Bas Bs Pov Pro
Bev Bo HAETESEL, M HFEHLIRZEI

WA 1 ST = W B Super-NSBM A5 85 1fij
P B A A AR A SR K s i R 5, A Stata
B A A 25 A R S 2 i R 2R HE AT Tobit [119 43
Br, W3, 45REM. ZFHE (GDP) | &l
Zhky (1S) . A% (PD) . ZRMEEIE (FR)
4 AT PR 2R 5 40 A A A AR B 2 A O
MZE s (EE) | Wiigkfb/KF (UG) .
AL (TP) . HEEHG (ER) | EIFKFE
(ML) 5 /sm R R A i i A g0 .

K3 AR A SRRSO R R
Tobit [#]J= 73445
Tab. 3 The Tobit model regression results of factors
affecting ecological welfare performance in Fujian Province

A5 ES i 22 T P
Variable Coefficient Standard deviation 7 value P value
GDP —1.0458 0.3988 —2.620  0.011
IS —1.0093 0.4398 -2.300 0.025
EE 0.1409 0.1586 0.890 0.378
PD —0.0002 0.0011 -1.830  0.072
UG 0.2997 0.0184 1.630  0.108
TP 0.0594 0.0372 1.600  0.115
ER 8.2262 12.2631 0.670  0.505
FR —2.0693 0.5055 =4.090  0.000
ML 0.0041 0.0227 0.180  0.857
Cc:fiint 2.4762 0.5342 4.640  0.000

SRR 0, SleseFEAE (2017)
Ji A F AL (2019) RFTEHA — 2k, Wiz
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GERE, WMAEA TR T HEATIHE , B
GDP X T A A48 F G4 AR L PRAON o — 7
1l GDP #44H5 o N B v & (B n, (A5 X 5
BRI ST AR UGS . AL S A SRS
TR R S5 A S AR A SR TN TAE; B
Fr—MRHGE R 2P, REER A S AR TS
0%, WA S E R R, WS A R s
BRGNS R R AL, AT S
AT, TR SAR RSB

FEMLZE R R A B B M A R A
T W BRI, R AT AT, |
MTPHERT REMEFERR. Si5dal, K
[ % S OB Z Sl [ TR o ey 1/
(Z=F5E, 2019; FPMRESE, 2021) o MEIH
SIS SRE, B AR s R S AR A SR
SRR TR

N L85 BE s Sk B, d B e A A Ak
KBRS O 5ESEARNREE. A0
e — BRI L REUSHE T4 Fh R IR R 1
R, HSEEP R REUES AT RN L,
XSl A AR B, BELAS A A AR A SR
T (XUBRREFI R, 2022) .

FRARTTIR R, SEMSAE (2022) RYAF
FEAERAML . R ESHEANBRE S, H
RV B A RE (BRME5E, 2022)
G — 7 T AR B Y A A A AR A A M il
TCIEIRAMR IR & A Bl 11 R 1) A
FD, 255 K S 5 AR A P MEEE

ZVRANPE R RN OE, (HAN B3, TR R AT
RETE T XN 5 () IE S PR T, FE X A0 52 2 i 7
Hh ] A0 S R R Y Y6 AN B, A R A
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