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The influence of farmers’ participation on rural domestic waste sorting treatment

XU Qian—qian'?, WANG Cheng—jun"*, ZHANG Shu—he'”

(1.College of Economics and Management, Zhejiang Agriculture and Forestry University, Hangzhou 311300, China; 2. Research Academy
for Rural Revitalization of Zhejiang Province, Hangzhou 311300, China)

Abstract: This study explored ways to improve the efficiency of rural domestic waste sorting treatment from the perspective of the
participation of farmers. Firstly, we theoretically analyzed the participation of farmers in rural domestic waste sorting treatment and the
associated impact on treatment efficiency. Second, based on the 2019 survey data from 187 villages in Hangzhou City, Zhejiang Province, the
DEA (Data envelopment analysis) model was used to measure the efficiency of rural domestic waste sorting treatment with the participation
of farmers. The Tobit model was used to analyze the impact of the participation of the farmers on treatment efficiency. Finally, the influence
of the participation of farmers on the efficiency of rural domestic waste sorting treatment was further analyzed from the input —output
perspective. The results indicated a low average rural domestic waste sorting treatment efficiency of 0.58. The direct participation behaviors
of farmers, such as the waste sorting awareness rate and supervision behavior, had a significant positive impact on the efficiency of rural
domestic waste sorting treatment. Additionally, indirect participation, such as payment behavior, had a significantly negative impact on
efficiency. The direct and indirect participation of the farmers affected input and output and impacted the efficiency of rural domestic waste
sorting treatment. Based on the research conclusions, local governments should propose relevant measures to improve the efficiency of rural
domestic waste sorting treatment. These measures could include reasonably increasing waste sorting treatment, strengthening publicity and
education related to domestic waste sorting, guiding the domestic waste sorting of farmers, and establishing incentive mechanisms for farmers
to participate in domestic waste sorting.

Keywords : farmer participation; rural domestic waste; waste sorting; treatment efficiency; DEA-Tobit model; Hangzhou
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Figure 1 Influence path of farmers’ participation on the

efficiency of waste sorting treatment

1.2.1 RV HAES SRR A T B3 o J A B 1Y
Al

KPP EES SRR R RIER T REA 5
9 EMRE S, LA A B B SEBRA T3 2 5 Bk 2R
R AR PR AR AR 6 5 0 o 28 Ak B i R A
e AR BRI RAL B AZ O AR, — T
R HES GG SR, WA R0 RIS R R A
FIFIBE BN, BT G 22 B 0T 32, SR IR BUR 11
WA ROER T —Ti i, KBS SRR 26
78l , 2R o3 285 MBI AE BRI B R EUE , 425
T AN A T b7 383 2 A A A L R Ak K

http://www.aed.org.cn



WEE S . RASEXNRMNEFIR S RAELR R0

2021438

I, FEAR T 2 5 4G B o S A PR R FE v, B AR
FUHARS 5 AR B S AL PR BE A HR R AN AR
I WL A TR B 2 B Wb T 2 A 3
P ia o DR AT DAAT R4 kAN A 0 B8 o3 28 Ak B AK
A .
1.2.2 R ]S 5 XA AR 1 B I 7 S A TR Y
A0

R A S 5 B PR AR i 3 S A —E
AR RAS SCRPAR A B3R o ZRAL PR 7 o AR P R
AR RIS AL I Z T HMET 1 TR Z 8 — T
T, 3 A Az 0 b P A A AR A A S A A T
NLEAFEBRBUN S TR S 5307 A, Y
RIS A& T IR BORPEZSR I, S AT R
T2 G L AT AR B PH B B0 PR 5547
Fi8y R, T AR A T e 1 T A RN R B BT
BB 0 PRVt 55 [T P A RIS AT 58 4 ASE
A G HEORF A TG B R B AR I 53
— 5 T, E S AT 2 FHAR R A B0 AR P B A 14 3
PE” 2 e Al A SR A B S0 B f R AR, SR B #5 18
B 1) SRS LAAR I B A by 3053 S A B P sl g e K
AR, DL B 7 A b 3 RS 5 B 2 S A T R
SRR 3k B AR AR, DA T S5 B0 30 2 i
AR, P, FER P 2 5 A By 2R AL B 3 AR
W AR P RS 5 AR T B IR O 2R AR PR R B B v, 1
I Y AT A G BT AL IR D T AR AT
BRI SEAL B DT R ARG 1 A AR 36 B4 o3 26
A FRRL A
1.3 REMER TSR
1.3.1 Ry

ASBIE 5T 2 RS Y 1) B AR A i A AN AR 9
P oy R hb BRAL A o R B4R £ 2% 43 7 B B (Data
Envelopment Analysis, fij X DEA) JE47 2R M54, i
T DEA M B ARG AL T 0~1 Z 18], J& T 52 PR 4% i B¢
AR 0 AT B 1] U 2 S B S R 2
A 5%, FI A A KT [0 )1 452 5 (Censored regression
model , ff]F% Tobit 85 ) i A5 (U0 A 15 1y HLAT ™"
DRI, SR FH Tobit A5 51 73 Mt 4 A A 196 b7 3 73 2R Ak 313K
R R

PR EIE BRI AL PR — A 277 Hh 2R
ARG AR AR B AN [R], XE DL A TR
] FEAECFNZR-G PP, HE I T 885Dl i e B AU 1 2
P, T DEA R B8 fiff Tk 33X — X s FIAS B S P ), R
A5 BRI EF, Firb DEA-BCC A RS 53 LA

http://'www.aed.org.cn

B T AZ, n] AHEBR USSR B2 . B I8 B4R A
T BL RS AAE PRI SE PR D , SR T RABEA S i) LA
S A T 722 1) BC.CARE TR I S A AR 2 396 B 35 7 288 b 1
HER(DEA) o AT AN

DEAzmin[ﬂd—a(Zsf +281’+):| (1)
r=1 i=1
s.L. :z)‘j xj+ s = Baxo

j=1

Z/\m =5 =y
i

A20, j=1,2,,n
s20,5=0

2 2 Ly, TR B8 AN AR T 3 o2 b B 45 AR
PR B RTERA m (m=2) e AR s (s=2) R 1 55
R r M EATUA (1<r<m) 551255 i AR (1<
s) s e AT B IR Ay A B AN H (=1, 2,3, -,
187) ; 0. M AT A7 457 3 4 B (0 880 A8, He s RoR
S BT AY FAL BIR R 55 s B FORAN S AT A
JUARFEHARE . Y BB 0,=1, H s'=s =0,
TN b7 3 Ak B EL 3K B RCR R A, ILE DEA
BHR 40,21, H 508 s =0 BF, F2 0 A A 7 P 4b B4
FEFEAICAY 7 A W DEA 5545 38 5 24 0.<1 B},
DEA Josit. ZMESCHR[9 4% 6,4% 1.0.(1.0~0.7] . (0.7~
0.4 1511 (0.4~0 143 =525 AT 585 AR I3k ARG 4
NEG

AT L 3 B I A Ak B S R B T I 432
AL FRAGR R, - FR AR AR T 73 53 FE A FRASCR
RIRR R, WAL T S 5% b A b7
WARBRALCR = A (A2, Tobit BERY B 2 0h

yi=X:B+e; (2)

yioyi >0

yi:{o,y:‘ <0
Py AR R X O F AR R R B O M G R B
li] o 5 & A BEAILAS 58, IR IE 25431 5y, LSR5 A 1R

A=A
e

Ry i — 2R AR P S 5 X AR A 1 3 A s Ak
GRS ALE] , 73BT AR 7 2 5 X RN A TR B R o)
FAL TN 7 TR BRI 520, # E 22 Tu A A 1A A
B T WA RS D i S R T e/ e ik
(Ordinary least squares, fRIFR OLS) 4745, OLS B
LD FAS WA R

P=a+By+Xp+e (3)
s PRI RAT SR 3 2 AL B 7 B s BRIR
—225—



KA FREMEFH - E 385 F 214

KPS 5L X N PEHIAE G 5y o 7050 B Y
FBAGT A & NBEHLIRE o
1.3.2 AR EEEICS 5

(DB AR OB 2 S0k
[22], Z5 5 25 AR AR 16 B 70 28 Ak R AT BE 7 AR 1Y
B, BIR I JEAE BB AL FE NI G BB A MK 55
B Q7 A BT AL H ™ A5 A B,
B FEMER AR AN AR NS B Ak B

() B A . FEAR TS 5 XA A 1 B 3
e SHEy ENILE A TIISE N ¥ Tl AN F N
R AT BL R o AL B R o AEAR P B S XA R
BRI Ak PR A 9 R 0 DR e A o, A
AR ) S B3R I SR AR SRR AL Bl A
RSN N B RGBS M
XA A T B3 o S AL BB AR H 7 A R Y
DRUER, I RE RS X B 3 Ak PR AR 7™ AR L B E] R
Lt Fod 23 380 (2) F1 (3 ) Ao il R A2 15 s ] A2
eI TA] o e B 7 B o 2R R B oy 2 2
R B AS 5RO KRB AR P B S
5507 AR 5 RS 5 SRR BSA A 4k
FHa S 5T AR AL

()Pl At o HAEA A 35 B3 732 Ak PR
R BA TR T, TR R AR B Ak
PR 55 (2 A 2 A RS P A ARGt X
SRR AR5 T A 4 A5 T A T AR R
ORI A PRI 55 25 A8 i o R IBUR B 2R
(EESGERV S QU NPNEEI ST A E AN S QRS CL e Sy WS
TSR A G A BRI 55 i 2R i AR ER S 45 H
BT, A SAR AR S AR R B8 Ak PR 22 036 B R
—, B IURT B B AR BB ALY 5 TAT A R Al 54T
AREE . QORI S REAE R R 2 B A
() LT | M R ) 25 SR AR A E AR A T Bl b R AR T
FLFEAC P 2 18] B AR LR R AN AT 3l , LB ity 2R
F8 A 2 M P[] 388~ ) o U A LS o 2 IR
[25], B BORBL R 29/ A Il ak s AR i i i . O
AR PR EIRAE B R PR RIS S RS
SZHE R MO HA B35 AR 2, e U -
Y52 BE K AR AT A FE R R
PAREIR R s . @HIX AR % )
LU R S SR BAFAM AT R,
SR FH i DX DA A s il o R O A i SO LA i
RS g U

—226—

2 HRESW

2.1 BEREFES T

I IE LR R P B S 2Rk -
5735 A AR A A AR BRI A2 2 3 e O By 3
PRARM IR HiEES SR A U kS
Wi A P AT R RSy . RS S F
SEAR A i 1 S b PR 2R A O X S e R R A 2R
I, A BT R ARG P B )03 RN B3R 4y 255
52 WM AS SRR RRBFENEHES S AT
WM F RS 5 (K2) . R 2 LIFEH R

SR

]

®1 TERRFEITR

Table 1 Description of variables

A5h At SUR B s S
Variables  Variable definition and description Mean value deviation
7 T B S UER 221% 48.02 17.65

AR NS R R A PR kg 347.47 97.48
ER NSy FHE AT 101.35 23.78
AR 558 BT 96.20 38.76
R ARE AT R R O FA FER 0.58 0.18
T RIS % 48.02 17.65
FHAE NI R A $ 4 kg 347.47 97.48
M E AT 101.35 23.78
FAE N 558 18T 96.20 38.76
AN i BT H RN % 60.30 21.53
At By H 253 % 74.34 13.82
W b A2 5 B3R AT 2R BUR 2.67 2.08
YA BR A=, =0 0.13 0.35
Bl WAL E A E WEUK 5.22 3.03
IEINEEIN X2 RN sUN (N 3.80 1.85
A AT REITE B TAT A S S 0.29 0.46
WIR =1, 75=0
PR DA HA R 059 0.49
Ji=1,75=0
BB TR =1, Sl 0.60 0.49
J5x=0

ToB IR R=1, 5B TR 2.65 0.84
SEME=2, IS BRI 51=3,
PRI R P IE A T =4

L UNEE TN 1469.61  600.98
FHEABIBCA T 30 060.44 3980.13
TP 1 52 207 AR R4 9.44 1.23
e ARFBHL X =1, oAb X =0 0.39 0.49
FRER X =1, HoAtb i X =0 0.26 0.44
Xt R4 POHRHE X =1, Hofidh X =0 0.35 0.48

TE  JOR IR T S 4t

Note : Data source from field survey.
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FHESSY, B JEHIGE R AE 80% LU IR 5
16.04%, Y % 43 25 = 5 2 AE 80% LA b AT 4
29.25% , B3 53 25 B B 6 IR LA B B A i 9.63%
R PRIES 5, BRI 13.90% M F X4 P il
BUETE S AL P2 o e R P B 5 B 2K 1
T3 2O A A A 3 by 3 A FAD PR SR AR B
SO, 5 B — 2D SRR 5

B3 43 S Ab BRI 7 AL o A AN T TR, B3
GY ISR AR B S B T A e P R A A R A B
S RN N 8y W Ak B B I 2 e AR R
Bro MR2WTLIE H, B3 o3 2 eff 5635 51 80% LA I
FIRS i 2.14% , B AR I8 3% A 384 347.50 ke $7
WA BAATE R SR ARIGTsh A . Hi 5%
LB ALIE EE B AFTBT TR, 82 8 A5 )
I T SR S R G B T B R R E AR
FE BT AT T B RO 4eis 2 45
g OKAIHFESE . A J157 8 T SRR Rl sy 5%
B AR U IF BN STE, REER
2, RH4E NI 55 3l 18 ASME R 96.20 JT , BHE A 5E

R2 WRSEHRPSERBNFTHER
Table 2 Waste sorting of farmers’ participation and input and
output statistics

%3 it am (g
Category Variables Group cample  Proportion/%

RPZsY  BRIEAGER <50% 75 40.11

i 51%~80% 82 43.85

819%~100% 30 16.04

WS HR <50% 11 5.88

519%~80% 120 64.17

81%~100% 56 29.95

WBBAZS SR <SS 169 90.37

LESN 261K 18 9.63

SRR A 3R 26 13.90

DR 161 86.10

PR RIS HER R <50% 127 67.91

519%-~80% 56 29.95

819%~100% 4 2.14

AR B3 <200 kg 4 2.14

Sb 3t 201-400kg 124 6631

>400 kg 59 31.55

WAEN WAEATFE <1008 121 64.71

BA 101~2005E 63 33.69

>20075 3 1.60

TR AT 45 <100JC 92 49.20

A 101~200 7¢ 95 50.80
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SHABME N 101.35T0, A& RPMS SR
T 3 A S A B AR B0 AN 7 Y A5 A7 A S A R
T B — 2 IR
2.2 R AETELRIR S FEA B R

A AR T B 3 43 28 Ab B AR ) B 45 TR L 3
AR HE I B35 S AL FRAK R Sy 0.58 , AR AL T4
XK o Horr b AR 16 33 43 AL AL AL F
TR 5 15.51%  FEXHRA R 5 61.50% , 40 T4
XT R RIAT d7 20.32% , R SRS B  2.67%

R3 RITEFRIRS LM BYHRLER G
Table 3 Statistics results of rural domestic waste sorting

treatment efficiency

n FEARL Lt 451 BORBIME BRI
251 X .

Number of  Proportion/ Mean Efficiency

Group .. .
samples % efficiency  evaluation

0<XI#<0.4 29 15.51 0.34 fRsk
0.4<H#<0.7 115 61.50 0.54 ARASARAL
0.7<8%<1 38 20.32 0.82 ERINEY S

BR=1 5 2.67 1 Rk

2.3 RAS SR EFLIR S B ROFME
A 71 S 55 A Ao A 3 5 3 S A B KR T )
FUELER T 4, R P HES S REES 50
AR B PN A b A T B A AR BRCR PR AR T
FREM o BEFY 1 (Tobit 1) H, 220 il AL 8 X A A A
TG B H AL B R A B A2, BT 2
(Tobit 2)ZEASR 1 A JERH b, 51 A PN 45 3 4k FR A AE
A5t SRR RS A% O AR B AR A A T 3
FAb PR A HAT 35 BRI . AR 3(Tobit 3) FEA5
T2 (3Rl b, 5 M X AR RS, AR P 3 A S g
R BWAHESHR WEMAS G5B REE
FORAR PV E S 5 RERE 7R R A b AR 3 3R
FAPFCR AT B IR M. R HES SR
FE B BRAR T R R TS 2 2 3, WA T B 2%
AR PRI A SEGE A AR A 1 57 3 43 SR R
PSR FRAKSPHRTE, D4R B 7 A A 39 by 3 43 A
ReR . [, R S5 AHA R RA S 2 5 xR
AR B A S A BRACR BT B W T e . Y
AR J 38 T IR B 1 R S A B IR FAR , S B
HELAELAR) R B e S A T, SO P
AR PR BRI A B ARG [RIE, 76 SR 2R A A I
AR PSR R S (L DA B A L BRI
OYRAT R AHRAN AT AR, AT A AR A T d 30 o 2 Ak
IR . B4, R OLS J7 vk X A5 0 kA7 5B A5 48,
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Table 4 Regression results of farmers’ participation with the efficiency of domestic waste sorting treatment

R A 1 BT AL PR K Efficiency of domestic waste sorting treatment

(R bt Tobit 1 Tobit 2 Tobit 3 OLS 4
Explanatory variable e *i‘(ﬁ’ e e *i‘(ﬁ’ e FE R )ﬁ?(ﬁ’ 1 FE R *fi/ﬂ’ e
Coefficient Standard Coefficient Standard Coefficient Standard Coefficient Standard
error error error error

BRI SR 0.002 8 0.000 6 0.002 93k 0.000 6 0.003 Qs 0.000 6 0.002 g3 0.000 6
Bk kS % 0.019 2% 0.005 8 0.012 9% 0.005 8 0.013 7% 0.005 8 0.013 3% 0.005 8
B AS SR AL 0.002 9% 0.001 0 0.002 G 0.001 0 0.002 3% 0.0010 0.002 4% 0.001 0
ST IR PR AR -0.051 3% 0.028 8 -0.048 3% 0.029 2 -0.055 8* 0.029 0 -0.052 5% 0.029 6
AT I TAGHT WAL — — 0.009 5% 0.003 4 0.010 5% 0.003 4 0.009 G 0.003 5
NS RE AR (N PN — — -0.000 6 0.005 4 0.002 8 0.005 6 0.002 6 0.005 7
LT — — 0.023 0 0.0213 0.0136 0.0216 0.013 7 0.0220
FHLRZY — — -0.027 6 0.019 6 -0.034 1% 0.019 6 -0.035 4* 0.020 0
78 L€ i — — -0.005 3 0.020 2 -0.001 0 0.020 1 -3.42x10° 0.020 4
T AR — — -0.008 0 0.012 4 -0.000 3 0.013 8 -0.000 4 0.014 1
[ LN — — 3.91x10 0.000 0 4.39x 10 0.000 0 4.18x 10 0.000 0
R — — 1.06x10° 0.000 0 4.94x10° 0.000 0 4.86x10° 0.000 0
o34 52 2808 A IR — — 0.001 2 0.007 7 0.003 5 0.007 8 0.004 2 0.008 0
AR — — — — -0.062 9% 0.0321 -0.061 3* 0.0328
LR — — — — -0.059 4* 0.030 5 -0.056 5* 0.0311
it 0.150 0 0.056 0 0.067 2 0.112 4 -0.058 8 0.128 0 -0.0556 0.130 8

KTELBISR B 101.58 — 110.99 — 113.30 — — —

RR SN RTS 104.61 — 123.42 — 128.04 — — —

R — — — — — — 0.49 —

o ek ek Rl JRIR 109% 5% F1 1% 19 & MK, Tl

Note: *, #% *** indicate significant difference at 10%,5% and 1% level, respectively. The same below.
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Table 5 Regression results of farmers’ participation with the input and output of domestic waste sorting treatment

R AT A OLS 5 AN FEEEAOLS 6 B33 FEMERf 2 Tobit 7 Ny hr e Ab 3 R OLS 8
Explanatory variable AHIG R B FrifEiR AHOG R AL PRt B34 bR B3 Frifei
Coefficient Standard error Coefficient Standard error Coefficient Standard error Coefficient Standard error
Bive ey il ik -0.222 0% 0.125 7 ~0.277 Ok 0.099 8 0.002 1% 0.000 6 02170 0.418 6
B AR B ~2.023 0% 1.200 4 -1.591 0* 0.944 9 0.015 4 0.005 5 2.620 0 3.964 1
e/ G I 3 -0.364 0% 0.201 8 -0.285 0* 0.158 5 0.002 5 0.000 9 0.500 0 0.664 9
TATRIRIA B A 0.454 0% 0.1825 8.163 0 4.789 3 -0.047 5% 0.027 8 22.850 0 20.092 7
s i A YES YES YES YES YES YES YES YES
WHL 156.40%5 26.85 140.60% % 21.14 0.20 0.12 198.007%* 88.68
XPELABIER L — — — — 130.43 — — —
RO e s — — — — 112.46 — — —
R 0.43 — 0.31 — — — 0.23 —
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