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Influence of cognition on farmers’ willingness to participate in the

management and protection of domestic sewage treatment facilities
Base on a Farmer survey in water source area of the middle
route of South-to-North Water Diversion Project

WEI Tongyang', JIN Leshan®”
(1. Agricultural Information Institute of Chinese Academy of Agricultural Sciences., Beijing 100081, China;

2. College of Humanities and Development, China Agricultural University, Beijing 100193, China)

Abstract The purpose of this study is to explore the influence mechanism of farmers’ cognition on the management and
protection behavior of domestic sewage treatment facilities, based on the theoretical framework of planned behavior.
this study uses the micro survey data of 450 farmers in the water source area of the middle route of South-to-North
Water Project, Heckman two-stage model to analyze the differences and key factors of farmers’ payment behavior. The
results show that: Under different domestic sewage treatment modes, the probability and willingness to pay of
surveyed farmers are different. The probability and level of farmers who do not have access to any sewage treatment
facilities are the lowest. The indexes of behavior attitude, subjective norm, perceived behavior control, age, whether
a party member, health status and total household income display significant effects on farmers’ payment behavior.
The behavior logic of farmers’ participation in domestic sewage treatment and management conforms to the theory of

planned behavior. Variables including behavior attitude, subjective norm, perceived behavior control, age, whether
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CPC Party member or not, health status and total family income have significant effects on farmers’ payment behavior.

Therefore, farmers’ cognition should be given full play in promoting their participation in the management and protection

of domestic sewage. The Party members and farmers with strong environmental awareness are encouraged to take the

lead in the management and protection of sewage treatment facilities. In some areas, the implementation of domestic

sewage treatment and protection methods, such as the appropriate payment or work by the beneficiary farmers could

be explored.
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management and protection of sewage treatment facilities
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Fig.1 TPB theoretical framework of the cognition of domestic sewage treatment
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Table 2 Distribution of domestic sewage treatment modes of sample households

A 15 K IR B

Domestic sewage treatment modes

He AR (A1) BAL B 0 A6 5K

Mode of connecting urban (town) treatment pipe network

He AFT 5 B8 v i oK Ad BBt A X

Mode of access to village centralized sewage treatment facilities

A F 43T b AR

Farmer household decentralized treatment mode

A AT 35 K Ak B it

Not connected to any sewage treatment facilities

HAH(Z) FEAKS RN
Sample town Sample village Sample households
1 1 26
11 21 280
9 16 99
9 15 36

K3 FAREBEBSKAEEXTRAFEANGEERBERIAEE

Table 3 Probability and willingness to pay of farmers under different domestic sewage treatment modes

AT 15 K IR B

Domestic sewage treatment mode

FIEEAA B SR/ % A EE/GE/(H -« P )

Probability of agreeing to pay Willingness to pay

e A SR () AL BRAT R A 5

Mode of connecting urban (town) treatment pipe network

He AN V& 2 5 K Ak 2Bt A X

Mode of access to village centralized sewage treatment facilities

A& P43 FAb B 2
Farmer household decentralized treatment mode
J& ¥ 7K 4k 315 it

Not connected to any sewage treatment facilities

100. 00 6.27
89.29 6. 24
88. 89 6.16
77.78 5.39

PRy R AR 1 AT RS BE L WA RN AT AR AR
V5 7K 0 B X 5 2 Mo > KR RS B AE S B 48
HOGRARNE 4, GEETKRRERKRE . & H
T Z AR B TES HE Z N .
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Table 4 Multicollinearity diagnosis results

A8 2 ) A8 A4 TR H LSt Collinearity statistics
Variable category Variable 7% % Tolerance VIF
PR 2% b X725
Dependent variable

Az 1 5 7K AL BRI 4 4 S A K F 0.819 1.221
Az 1 15 7K IR BB 5K E B 4 0.852 1.174
¥ 30 T AR T i 008 A K A 45 0.811 1.233
A GG K IR BB R K R BT 0. 808 1.237
o R B A 1 32 4% T 0.871 1. 148
o B FI A 9 S 6 52 e 0. 864 1.158
AT RUAR R S o s 0. 960 1.041
i FE 4 8] 2 5 ¥ K b B R 4 b 0. 634 1.578

o A AVERE NS 5 15K b P A 0.707 1.414

iijndem TR 0. 934 1071
AT A 3 5 K IR BSOS B 0.933 1.072
5 7K R A e AR TP T 7K A B AR 5 0.813 1.229
51 0. 855 1.170
S 0.678 1.476
AT 0.672 1.489
JETRSER 0.628 1.592
prb Y R R 0. 664 1.506
T BRER 20 0. 898 1.114
FBE A 0. 846 1.181
FRBEHAE N DB 0.919 1.088

WA ZEMEM VIF 22W 2 E R B EIAR . AZEN T 0o~ 1. VIF AN T 1~co, — AN EF2<0. 1, VIF>10,

BTSN Sk #7 7 20 T 3L 4R ] 1

Note: Tolerance value and VIF are diagnostic multicollinearity measures with tolerances ranging from 0 to 1 and VIF

ranging from 1 to ©©. Generally, if the tolerance is less than 0. 1 and the Vif is more than 10, it is considered

that there are multiple collinear problems.
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R EVER R X R WA A AR R AN AR AL T
SZVTAC P XS HR B e I A i 9 T R R e
FOE RSO BE AR . AT UL, A P JE R X i
Jit A8 4P T R R OE 1 R R B S R H2 5 2
Bk . SRR BRI A ) 1 5 W ) 7R R G A
FAERLI AR A ATE IR 22 3 B R A A i %
P14 ) 2 32 W) TSR R JUD A A B 3 A A, B B
BEZH5RMNAE G KBS, ST, kP
F1% LA DA T R R g L A P B Ak B R it A 9
MR
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Table 5 Analysis results of Heckman two-stage model
BB (RBEEAMN 5 BEGZ AT K
75 ] 75 ik 44 R The first stage (Pay or not) The second stage (Payment level)
Variable category Variable EL bidER 2 2 bR 2
Coefficient  Standard error Coefficient Standard error
Hh XA ZYUIf P e X & —0.041 0.218 0. 347 0. 346
Regional variable
HE TR 5 KR B 5RORE IR B 5 il R 0.369" 0.179 —0.424 0.425
TREE
AB P ER T T AR T R B A K R 8 0. 428" 0.169 —1.413" 0.471
A TG KR R A K A B 0.269" 0.124 —0. 343 0. 254
F R B A 1 35 4% T 0.631" 0.172 0.091 0. 289
SN ot B YT A2 1) 16 4% 52 0 0.131 0.177 0.239 0.267
] LUAR 2 5 BE e 0.052 0.258 —0.314 0.539
AN AT A 4 il ~
PRC " A I8 43 B 18] 2 5 75 7K Ab Bt 4 b —0.172 0.119 0.628"" 0.226
HATRE 12 515 K kb BRI 4 0.640" 0. 205 0.014 0.278
MEKRS S JE A B PR TS I Ak B it A A 0.276 0.204 —0.372 0.357
Village collective
participation A A T T K 3R PR R0 B 0.113 0.163 0. 308 0.233
ATETG KGR V9 AOR A AR IS ok b #L R it —0.064 0.228 0.411 0.375
Domestic sewage #5550
treatment mode
1 5] —0.116 0.222 —0. 384 0.357
AR 0.003 0.011 —0.068""" 0.016
S E Fo A M ARAE SCAb AR 0. 040 0.175 0.351 0. 262
Individual and = A=A 0. 232 0.437 0.889" 0.558
family S A —0.703 0. 589 —0.251 0.832
characteristic
R —0.396"" 0.131 0. 302 0.294
FIE RA 0.067" 0. 045 0.059" 0.048
FREHAE N D5 0.023 0.068 0.045 0.095
H R —6.142 1.862 15. 309 1. 356
Mills Lambda —2.105 1.562
rho —0.681
6 56 Sigma 3.090
Wald chi? 144. 350
Prod>chi® 0. 000
oo oxx Fll % APRIFRIRAE 1905 % M 10 % MG KF B3,

Note; *»x , * x, and * were significant at the statistical levels of 1%, 5%, and 10% , respectively.
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JRAAT N i A8 b AT 2T e 1 S 55 K dh B
5 it 5 4 A8 B A — B BE A M T e 194 B A K OF
T BESRR, RO IE A RS 55
KA BB i A B AR AR W B M 1B
KO Lt T W E R, RECHIE s A S R
SR E Mok AR R B A e B . X R AR
ftb 28 ARG R L Z ViR 7 E S 5 15 K A B
Jiti 5 B st U 37 B 1) TR HE R B RIS, H 2 5 Ak P it
R B A KT 2, B B U H3 15 B 56
TE . ST 0, A P A B R 4 SR AT O 95 i A
Z5EPRIEMRE .

FME KA NFEAE AR 5 v 58 RO A AR 7R 5 —
By BORES — iy BE 1096 19 B A5 K7 Lt T
K56 2 50K IE L 3% 3 B 75 Ho A AR B AN AR B 5L T
ZUIR P REEWA M 5 S 58 PR K& A K
I R B AR BREIR 0 A R — B BE 120 B (R KT
i TR EER L R BN Lk I e A AR
RASKE DU o B A At S 1) 32 i AR 7 2 595 7K b
TR T ) AE B R 5 AT S R A R D AR R AR R
T B 1M 102 B AR K Bl T A
B, R B A T IE L 3k 3 AR I AR R A2 U H R
AT WK BRI, 7T RE S R A A A R AR I R
e ek A 0 AR X b 20> S 194 S S o T A TR A R
T A 16 15 K G F A A B = s 4 B S A R R R
YA BLVE Ak 2 3 O AR AT i p — 2 A B FE
TR #1826 W0 & A o O R B 7 o0 R LS AR
B S 50 1S5 K IEHE .

4 HipSRi

4.1 it

AWFFEFN 2020 4F B 7K Jb 8 b 287K I5 H i8 db
B HE T A R A B L S T RIAT O S PR
NI AR Pt 2 5 A 1 5 7K A 335 it 4 9 2 S 5 i AL
il o Shy 3 A A AS 3 BF 1 O 22 7] i T Heckman 7
B B AL, 43 5510k BOH R AT 5 — B Be it o pr ke
2 T B AT 2R R e PR R L A 2R — B Bl TE BR Al
RO ORI L RAE A R BT BB I A
oAb fif B AR B — R [T, EAT 56 B B 0 SZ A KR
SR AR A0 A, A5 AR S5 e

1) AN [R) AR 3 5 7K A B =0 AR A R P ) R ik A
5 B S B R[] L S AN R B AN (] AT AT
i 95 7K Kb B 15 it A ™ () 6 S A8 5 S AN KT 34
ik, $ A () A HAE A P ) B S AN A ABE 32

100% A A 6. 27 J6/(H « P AR
AR s K b B i A PR R S AN R R
89.29% AT REIE N 6. 24 Ju/(H « PR
A P 43 B BB A P ) R SAS B RS R 88. 89 %%
XA BN 6.16 6/ (H « PO HE A AT
a5 7K A BRIl A ) S AT AR SRS 77, 7804, °F
WA N 5.39 6/ (H « ).

24 1 5 5 A 15 T K A B i AE 4 R A R A
G RIAT AR AT A B R BN AT O
il AR R AR S D IR O L S B AR B Y
XA P BRAT A SR 3 R L IE S TR S R
B Hoh S — B B AT N A L BB R
A7 R o g B 0 L EE RS A AR el 5 T B
Ko 50, S 52 M A P A ) B A R DGR IR 2R AR SR
B B AT g A8 BE VBT il AR R R O
FEE R AR Bl o 7 W R R, R Rk 3
7K B GBI 2R
4.2 il

BT RS M L RS 45 S R
L.

1) 3843 K A% B /K AL 8 rp £ 7K P s A 71 I 0 g H:
Z 55K A B AR S ER . R P EE
182 5 b BB AT 50 i L 22 T BV R A P AT R R OR
B SEA , [R) B3 2% 37 B4k 43 6 7 L DAL BEEE W, B
TR AR ) A% A 06 15 KR BT R 19 2 2% - 55Dl
B B3 A B R B AR (0 R PR S 5 A BRI
PLEZ AR B A S R S R T
15 KA B A AR HEE .

2) FB 43 Hb DX R HEAT 32 25 A U IE M S ok s T AR
By, RS HL R R BUE B Aok R = R
S IE W 21T EE R ZZ —, B EIE
AP B, AT LIS 2 PRR ST 32 5 AR P A B L 7
AR T A S 5 5 K A B A Bk
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