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Abstract

Hans Xl

Strengthening the management of urban domestic waste is an inevitable requirement for sus-
tainable urban development and an important task to realize “beautiful China”. Based on the
DEA-FGLS model, the article explores the efficiency of urban domestic waste management and its
influencing factors in 30 provinces in China. The results show that the efficiency of municipal solid
waste management in China’s provinces during the study period is relatively low. The relationship
between municipal solid waste management efficiency and economic development complies with
the environmental Kuznet curve. The city size, the income of municipal household waste disposal
fee and the degree of marketization have a significant impact on waste management efficiency.

Keywords

Municipal Solid Waste Management, DEA-FGLS Model, Efficiency, Influencing Factors

A T A TR LR

E

OB, e s
Email: 158459220@qg.com

Wk H#: 20204F3H17H; M HW: 20204F4H8H; KA HM: 2020F4H15H

o=

SYEYSES AT

=

2

IR AE B DR B, RBTARERBRINWRER, LRLH “EWHE” W—HEEIT/F. &=
Z T DEA-FGLSEA XN R E 30N AWM T AFBIEIR EHERE R HEMERHT THRA. £REr, HAM

SCEGI A TEI. P B A R R B R LY
DOI: 10.12677/fin.2020.103013

WK AT, 45l 2020, 10(3): 119-128.


http://www.hanspub.org/journal/fin
https://doi.org/10.12677/fin.2020.103013
https://doi.org/10.12677/fin.2020.103013
http://www.hanspub.org

R

ARE BB AEFDREENEKPFRIK, WHEFDREERE SR RBNRAFFEIRELE
LR, JRTTAE. T ARG R AR B B AN T S AR R T AR T Rk B B R B3

Xigin
W AEIR S, DEA-FGLSBEAL, XK, HHMEE

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

TR I “SoKF RS LERIL” , g’ REMBSIEW EMEST5l. SR, RE
K ATEAERE “ B BT, (2017 EA[ER. ARk BAR RS R BB VA aE ) B,
2017 fErp [ 214 K. I AR I B AR Bl 18,851 I, i AEHERR — R, T8 i 667 V7
Koo LI AR T RSN T B, W E S E A ASIAEE, BN AT B A RN A i R
A BRI IR . 2017 4 3 H, [ S5 Rt INA T e ROR U ZS AT RS CAEIE B o I FE SE T &)
FEIMAITE 2020 EAEJRATAE 46 AN T AT B A e 3wk i) 43 2, B3y “ IR IE($
TFp%E. 2019 4 46 AN S i HRITEN 213 A2 ek SRR AL BRSO 1, Dl il AR S 0 B
BIE T HTAT ARG PONLIE X T 30 77 AR v 3 S B ARCR A 7E, AR T R I A8 B AR s b A B AR A A
(TR, b3 A T S B SR S AR I B RTEA R, DR VR IS, TR RURIE TR R R 4P K
Fko BRI A TE S I BRI SR N 3, MY AR MR IE < RIS RIS, AR TR
LU SRR R R

W AT PR B TAE QA ZIA R LR . B N ANILTERT AR 15 B 3R0E BRGSO A 2 . [HAM
B A B AT B A BRI 7T 75 3 B R R 4% 43 AT (DEA) A AE # il 15 (LCA). Nicky Rogge A.
B. [113& T DEA SIS T 24 oy 78 A BRI 17 A= 35 3 3 (RO AS [0 358 4 R RS AR 0334T 1 A 5, F AL 5 SR,
I 22T I R AR R B 47.21%, IX F A 95 5 AT B4 T A i B IR A A AN A R ELIC . Nicky
Roggea (2012) [2]4& 1 T —F&id AR “ L =3 N7 BB b 7k, FFFHZEAEAL T T BUR Pk
EEFIAEFEERE . A. Suna Erses Yay (2015) [3]adis A= i il BIVEAk (LCA) 7 V20 5 52 M 48/ (1 38 T [ 42 R A
H RGNS, MRS RR, LCA Z—Ma M Er T, 7T LAH B K FNE B 6 8 & TR P & HL 0k
e, B L S G T ST A3 ) TR0 SR« [ Py o 5 B B B R 0 18 S B B S I RASUA R 7K (2012)
[4]REEBRT(2017) [S]WEA 2= HEAT T WAL, JE K2 FH A 0.4 7 AT (DEA)BL AL X 2009 4E 3 [H 34 Kl
AT SR B RCR AT VP, R IR DR 233 T 1) A i v 0 B AR ey, (R AR R 3R i il
B, AR kT A A A R, Xt 2015 SEFRE 30 N AR IS B A TR AT T
Mg, FH T sema . DRI, RHEKP5 FE R PR OR 1R T AR 1 b 30 1) B A 3 B 3 TEAH
Ko BRILDIAL, B — LS 70 FRE AR v by A BEIUIR (T 70 S Al 2 L T — g B TR AR v b
PIRFRRCR AL, A SCAE(2016) [6]. #5/hDH(2001) [7]. FEEZLFH(2015) [8]AIE B (2013) [9]4:i4 T K
FE 3 T AR S B RA BRI IR, #8717 BAT S E BRAA I i), MBI ERAR R BRI e R RAT
NEETT TR T 3R R vE BRI

1 %o 3 7 A S B R B AT SR AT S AN 2, HIAE R SIS UE S E T AR v B SR FE Ak
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Figure 1. Histogram of China’s municipal solid waste management
efficiency from 2007 to 2016
[# 1. 2007~2016 FHEH T E EIREBENERE T E
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Figure 2. Distribution of urban domestic waste management efficiency
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Figure 3. The average efficiency of China’s three major regions from 2007 to 2016
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i, TS T IAEEIE Y, R AL B BIE AR T AAERE . #E 2012 SR LUR, AERHBIX A 25T AR
FERT R, TN 1 RIS Qe B A, SRS SR v A R R R 2 PR BN BN, T 3 FE P 3
S SRR A B2 Y G 8T ci= T T Sh=i(5 ARl Pt 2y 9 N P S U ) S SRR R R B2 S = R R
AL, (HAZ 2012 SELAE, GBI FEIT AR IASGE B I TT, ST AE B ™ A e, (R
R PR SRR B A B 4R, DRI, 2012 4 LI 35 15 78 8k DX AR 30 i A6 0% B3R A8 FRSCR T 4R T
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3. EREMT A RN E R R R E R
3.1 BRENRE

T IR RS TAELE I 57 25 R UM G AR, AT SR/ — i (FGLS) Skah 17 5 ¥
o BARRIHERA .
Yo = B + Bradp, + B,radp,’ + Byenviy + B, fee, + fymark, + B, dc,

) _ (F 7 1)
+/,9¢c,” + Betech, + g, iy, + &,

Yie = Bo + BLPS + Brenviy + f; fee, + Bmark, + f,9c, + f9c; + S tech,

+4; fdi, + ¢,
Hrp, WRAR R v X I ZREHRICR(y) &R, RNy 7 ORUESS IR TE, 170 70 PAATEOAR 2%
FR (o) RS R R (ya) B IR B 22355 R R /K Y- (rgdpic) FH T~k LA 5 (1) N 257 GDP [ 8k s Il i FASE (psie)
FHIRELN VU (R0 2R s o PRI R (enviie) T 8 DX 3T 5 /K HE IS 0 Bk s B AL 3 2% (feeie) FH I
TP AL 2R R s T AR FE (marki) F /NS FIBEIN ) T A4 FE B3R 7R s BUR IR 2= (ge) fit i
ARRABEZNOHBANOLERR. BHEIKF (techi) B ZHBIX 1 R 42 A X B3R 7 5 A0 (Fdlig)
SEERAI AN IR TR . & RARITRZEE
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BiPEZEIR A, BUFREACE S AR E IR E AR R U MR R, MEZRG KRR,
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AR B E BT S ILEAI RO R o 1K U W 3 L3l v 4 37 o 3 7 B i RE IR 5 T IR 22 5 R e 7T
PG 2GR 2k

2) ST (ps) 5 9 T AE 0 b SR B ARRAE 19K LR35, HLIRNH R B0N-2.603, I T AU 1Y
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B3 A RN, T S A R PR TN T e ki AR SR AR 1SR ), IR AR T
AN B PR A v . H AT, FRIE DR 20t DX 7 A 8 a7 B AR R A T ) o R S
A L A R I T b DX T B A BT RE T OB . B e T AR T AR B R D SR T A
B E AR gL .
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Table 1. Overall regression results and robustness tests
Fe 1. BB{REFERRREMRE

HA 1 (Y4) HAL 1 (Y4) A1 (Y2) HA 1 (Ys)
rgdp —-2.428"™ -0.235™" -1.493™
(0.000) (0.006) (0.000)
Rgdp? 0.108™ 0.010™ 0.067™"
(0.000) (0.000) (0.000)

ps -0.263™

(0.000)
envi -0.003 0.159™ -0.020™" 0.049"
(0.903) (0.000) (0.000) (0.041)
fee 0.032"™ 0.022"™ 0.003" 0.017"
(0.000) (0.001) (0.025) (0.014)
mark 0.615™" -0.138" 0.103™ 0.431™
(0.000) (0.057) (0.000) (0.000)
gc -0.004™ -0.001 0.001™" -0.005™"
(0.046) (0.732) (0.005) (0.005)
gc? 0.000 0.000 0.000™" 0.000™
(0.226) (0.761) (0.000) (0.03)
tech 0.005 -0.004 0.007" -0.006
(0.764) (0.801) (0.058) (0.701)
fdi -0.020" 0.018" 0.007" -0.038™"
(0.073) (0.095) (0.017) (0.000)
_cons 11.860™" 1.137™ 2.035™ 7.222™
(0.000) (0.000) (0.000) (0.000)
Wald chi?(8) 89.390™" 166.480™" 89.970™" 80.250™"
Prob > chi? (0.000) (0.000) (0.000) (0.000)

e xR IR OREE RAE 0.1, 0.05 F10.01 (/KT LR

4) JNE Ik T AR R I B AR S I AR 9 (fee) O I A R O IE,  HISFE 1%HIKF LE2, B
T A T Bl 5 T AR S BRI AR OGS AT AT A T 2R S SR AR B BN X D T TR
S U8l T A T S AR R AR Ao ST AR R B RO S B AL B R AAF AR IR A AOGR &R U
R T 2B 3 SR A R RS N0 e BBz 3 7 AR R B T I LA s DA iy A B e B
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T B IR T AT B B AR

5) M AERE (mark) AR AL | (Yo)FIBLRY | (Y2) BASAREL | (Y 5) S50 il A iy 3 v B A 232 52 B A 1)
FHRR R, HIYTE 19%M/KF FRE. SHEEE TR iR s, R T A 6 R R BEACR AR R 2
e XTTRE R AN G TR ANR L, RIFEREEME TG, ZOMAR, fisiEkis
FEINK, AR IR AR V8 b7 3 A B AR 4 o

6) S IA BT, FIFHFRIE S — B S SR T 3 55 A 11 b IR A N D S B b ok
RIS R AR S . I 1R, go K gc AEREAY | (Y )RR 11 (Y o) i R A R EU AR
B, XRPIREF R RS SR B2, X IX 3 T A S S B A R B N AR
o MEE—HERR AR AR SRS R G, S X R A B B 4 REBCR B B SEFrAT 8k, X
e 3R 5 — B oy S R R S A

7) FHEE K (tech) R AT K P (Fdli) Xof 5 51 308 117 A6 7 by 3 A8 B ASCR K SR RN 3 o X U AR B 56 F
BT A A A 4 T R R B A A A IR T A T B IR A B (RS g, A I M A B I R VA AL
P2, NI SBR[ R B B R A TR R A B RCR A AR . 2 SEREIR, EEIRNBIX, 35
AR TS B R K 5 XM BOKPARAE IEAH DG OR R o X U BHTE SN X, 3R B Bx ik b A 2
A, SR T SR 7T 1 FAES 00 ST T84 3 T s SR I IE R R . AP RRFE S M X e ok 1 5B 1ERH A HOR
ik T X I i fe, SEARIE 1 3T AR e S S BT (R

Table 2. Moderating effect of per capita income on China's municipal solid waste management efficiency

= 2. NS R E I A SR IR B R R A TR

BN X RIS X

envi -0.123™" 0.007
(0.000) (0.781)

fee 0.056™" -0.036™"
(0.000) (0.002)

mark 0.647™ 0.245™
(0.000) (0.000)

gc -0.003 -0.059™
(0.165) (0.000)

gc? 0.000 0.002™"
(0.541) (0.000)
tech 0.027 -0.015
(0.201) (0.396)
fdi 0.033" -0.009
(0.062) (0.36)
_cons -1.595™" 0.395
(0.004) (0.214)

Wald chi?(8) 142.850 280.980
Prob > chi? (0.000) (0.000)

T * PRI IR OREE RAE 0.1, 0.05 F10.01 (/KT LR
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1) 5e A AL S I RIRE, SIS Y Sk

AR TS YA B 10 58 R A T R A ORI, DA RS B e B,
STRRE R RIS AR . WIS YRS RS, LA T BRI A B 1 B SRk R

2) VRN EMIRE S T HUEIRON RECE, R T RIS AL

2017 4F 3 A EEEERR AT RV RIS H R S 7 %) AR B RE B KM “ ka7 ER
RIFF%E. 20094E7 A 1 H, SSeesT R aRe 08 EOR, MAERBI A T TR, BRI, A
SRR Y, ELAE SR SEATH A JEOE 2 BT SR ot B 2 BIHEAT T T2 1B A
ALK 5 T~5 T30, MAFIEK 50200 6. HAGKE, ROR+4r8%. SR om0 i
T RORTESE, AL X B 54 2B (74 S B T RUFIRTEAEF . B 2R TARITE S, AL
F R F AT R B P PRI, A B A TR, BRI S AL B, TR RS B IS
R B, IR Bl B BRI S

3) MMLIR BRI ECER K, S RBGBEF.

“ B FESR BRR R BRE UA AT, % Hb X BURFEE 9 4 SR B BR B (R R A B FE )
bk, RNEE DR R R R . SRR SRR SR, JRATEA 5
MR A TETE S, FH X BUF BRI B R BOR @ B, SRR Y TR, i T AR SR i A
PR A A, A HHAT AR, AT, A LG .
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Table 1. Municipalsolid waste management efficiency in 30 provinces in China from 2007 to 2016

5% 1. 2007 ££8) 2016 £ 3 [E 30 Ei T4 SELIREIEME

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 B H4

Jbxt 0623  0.556 0.64 0.604 0485 0823  0.638 0.85 0.852  0.805  0.688 25
K 0782 0677 0703  0.629  0.454 0.66 0.636 1 1 1 0.754 21
b 0.74 0.73 0.758 0.7 0.683 0624 0.68 0.66 0.603 0568  0.675 27
iip] 0.658  0.562 0.54 0.555 0.57 0537 0559 0.63 0678 0747  0.604 28

M3l 0822 0846  0.809 0825  0.686 0.73 0.608 0.62 0.532 0.62 0.710 24
L 1 0.794 1 0.733 0.94 0.999 1 1 1 0.964  0.943 6
T 1 1 1 1 1 1 1 1 1 0.68 0.968 4

T 1 1 1 1 1 0.772  0.656  0.693 0.52 0598  0.824 15
L 0.933 0.73 1 1 1 1 1 1 1 1 0.966 5
L5 0.53 0.53 0.58 0625 0702 0737  0.682  0.679 0.75 1 0.682 26
HIT 0.56 0.67 0.678  0.749 0.82 0.764 0967  0.906 1 0926  0.804 18
TR 0.899 1 1 1 0.836 0.75 0.735 0.73 0.666  0.687  0.830 13
Py 0.65 0.673 0.67 0.735 0.77 0.84 0.9 1 1 1 0.824 16
AN 0.74 0.903 1 1 1 1 1 0.867 0.89 0956  0.936 8
%R 0.55 0.66 0.587  0.628 0.56 0.52 0542 0505  0.694 0.73 0.598 29
k] 0.648 0882 0766  0.858 1 0.93 0.848 1 1 0.84 0.877 10
1k 0.83 0.87 0.843 0905 0965  0.736 0.69 0.597 0.8 0.694  0.793 19
] 0.92 1 0.954 0.88 0.856  0.762 0.82 0.774 0.8 0772 0.854 12
"% 0.848 0842 0993 1 1 1 1 1 1 1 0.968 3
i 0568 0548 0479  0.485 0.56 0548 0607 0627 0633 0526 0558 30
i3se] 1 1 1 1 1 0.543 1 0756 0754  0.894  0.895 9
#HK 0.635  0.654 0.55 0.674 1 0.86 0.93 1 1 1 0.830 14
il 0.623 0.7 0759  0.862  0.803 0.76 0.96 0.8 0.806 0756  0.783 20
5N 1 1 1 1 0595 0628  0.747 0.75 0.658  0.677  0.806 17
P 1 0.698  0.596 0.54 0672 0596 0537  0.728 0.77 0987  0.712 23
(51 0.975 0.77 0955 0936 0876  0.959 1 1 0.978 0.95 0.940 7
HH 1 1 1 1 1 0.837  0.836 0.75 0.65 0.6 0.867 11
Hilg 1 1 1 1 1 1 1 1 1 1 1.000 1
THE 0.92 1 1 1 1 1 1 1 0.879 1 0.980 2
s 0.858 0.77 1 1 0.67 0.53 0.54 0.509 0.67 0.58 0.713 22
¥ 0810 0802 0829 0831 0817 0782 0804 0814 0819 0819  0.813
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