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Study on willingness to pay and preference of ecological compensation for
residents in the midstream and downstream of the Weihe watershed based on

choice experiment method
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Abstract; In the establishment of watershed ecological compensation mechanism, the willingness and behavior of ecological
compensation of relevant stakeholders is essential to the management and execution of policies. This article uses choice
experiment to examine the willingness to pay ( WIP) of the residents in the midstream and downstream of of Weihe
watershed. We empirically analyzed the WTP of urban and rural residents and the respondents’ preferences by the Mixed
Logit model. The results showed that the choice of urban and rural residents was positively affected by water quality, river
area/water, soil and water loss situation, and the animal species/quantity, while negatively affected by payments.
Secondly, the urban and rural residents had the highest willingness to pay for the property of water quality, the second
highest willingness to pay for the property of river area/water volume, and the lowest willingness to pay for the property of
animal species/number. Finally, the average WTP of the urban and rural residents was respectively 13.168 yuan/month/

person and 9.050 yuan/month/person. The former WTP was significantly higher than the latter.
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FIRILAE | LA S B AT SCHRRFH CE H7F 23 30 38k 17 R Rs Xof Jad P i B 17 e T B A S dH A 1S L, w028
U JE P B BRVE R )T, 2o W R AH G L 52 2 DL R ZE A 3-T3E 5 i S AT 2 D %) i e A Sk K R 3T
AT K KRR SR B S A

JE P AV BT 3 P s SR AR AT I T p R T R A R A S T 1 e RS R A, AR L
DL PR 0 5 SR AR S SR A 7K o AR T8 T 3 kA 2SR 55 A R M 1 St 2 R 1 0l L D R A i Bl R A A
BE POt 2 0 A A FREE R S5 00 0r, Ja P 7K ST Iy 2 A i A 28 R 55 400 (A2 St i 949 7K P R S S5 ST e
SR AKF R RSO i 223 U 2%, AR SO St IO AR ZR U g 4510 sl i R X iR 0 46
9T, 4 T T URIRCA 4 T B ME I AR S IR B KPR E R dERR IR K P N RS T e S A AR AR BB
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Table 1 Attribute and its level of choice experiment program

75 FIEE Attributes JE K Attribute level

JKJE Water quality HERFIUAR i
A TE AL/ 7K & River area/water volume EIEEFIINUN Freiikst

K RAF B Soil erosion SRR s
YIRS/ R Animal species/ quantity EIZRSTIRIN FREEEs

S A 4% Payment amount 0t/H 276/H .6 6/H .10 56/ H 15 I8/ A

113 IEASSEET
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A0 Mixed Logit BEM R HHS4 8 B AR EEAF A SR AR ™ | INE S 408 J5 =
PO y SATAEY IR A A PR A R TR A A, B
exp(x,iﬁj)

POy =jle) = [ S 810 a8 (1)

P f(B10) I B TR I3 F4 %55 JBE pRIER, 0 2 % B pRESURR R AR IE 2 80, e 2570 A Th S (EL R bR v 22 . 4K
B e, A TR TR B E AT AR -

Watlrihute = Bam-ihute/BM ( 2)

65 == [T esphy) ~ (T exp) ] )

AW, OB BRI, B, i[O B ET A AT 250, B, 1R AL PR AT, €S 1R AMET
A, VoMV, 43 SRR AL 8 MRS AR AT R AR R 5 1RO .
1.2 Bl ki

BT AE SRy BT ) 5 — RS, A O - R R 5 X7 2 R R il Pk K R, 2 37 42 3R 1 P L R v A5 i) o 22
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Table 2 Variable setting and description

. Y{& Mean
Eiﬁﬁ . Bk Name %XENME . 4 o ekt
Variable attribute Definition and assignment = >
Overall Urban Rural
Eﬁﬁf%ﬁm Y R = 1 R =0 . . .
il A S7 TP s =1, 80k =0 — — —
Explanatory variable SL T AL A TR K ,J#éiﬂjc.%ﬁ =1,8k=0 — — —
(JA 1) (Attribute) LS KL TRAT I FF LT = 1, Ak =0 — — —
DW SRS B RS = 1, Bk =0 — — —
ZF Y A4:%i1;0,2,6,10,15 — — —
ASC BAVH RS R TR A=0, 0B E B,C=1 — — —
fRRes i Hou  FU =1, KM =0 0.437 — —
Explanatory variable Gen MR B =1, & t=0 0.569 0.571 0.567
(4EJEPE) (Non-attribute ) Age AR SEBRME (%) 41 39 43
ZHE R NSRRI = =2. 15 =
Edu ;iﬂiﬁzg\zﬁ&iﬁzj:zﬁj 2. F/ =3,k 2.899 3.510 2.283
Ol AL fll/ s A B = 1, B T A =2,
WD T K kRS ARy IR A 2%
M AR TG ;10 4ELL R =1,[10,20)= 2, [ 2 =
Per ?iﬁi{i iﬁgoﬁgg;if’soibgfg -[20,30) 3.004 2.138 3.878
Pop FRENDEG PRI () 4,146 3.626 4.672
KRS H W A5 2000 J6 LR =1, [ 2000, 4000) = 2,
Inc [ 4000,6000) = 3, [ 6000—10000) = 4, [ 10000-15000) = 2.915 3.268 2.557

5,[ 15000-20000) = 6,20000 JTLA |- =7
o 24 ] G A K AR S IR S AR AT R = 1
A e . e ’ 2.465 2.424 2.507
" NiE=2,— =3, HE=4 EEHE=5

L/ T S PRI TR R ST 5 A N = 1 e =

Aff 2 =3 k=4, E k=5 3.376 3.510 3.241
SZYE XA SCBOR TR A T =1, i — s =
1.474 1. 1.4
Und 2 THE=3. T =4 7 539 08
T AL ARG R A 200 Mk A B =1, A2
Urg =2, =3, 200 =4 JEH A =5 3.989 4.091 3.886
Z B SRRRE e Rh = 1, B b =2,
Par =3, Whik=4 AEH K =5 2.094 2.195 1.993
BRI R pip | ZVIHIGSS IREU1—353, R 354—680 (RS 5 _ _ _
Specifle vairable FA IF) 5 )

CID PERAE 905 Il 1—1059 , & K 1060—2040 — — —

2 SCIESHT

2.1 AR

AHFFE N Statal3.0 53 0 EEAAR BRI B HEAS HEAT Mixed Logit BRI 11, o4 s RIAETH50% I
S JITA A AR BR AR 1 ) ZR 88 0 R IE 25430 A AL 2R 5070, L P T A% 5 A A8 S 15 LAt A5 3R ot
(AR, ek H e I E R 8, HoAIE— 2 W 32 U 3 00 S S Mol R 8 8 v A 1 o0 31 Sl Js vk A
W7 A TS BT R [ R BT A T X RS REA AL IIR AT R 4F T 100 9 Halton i HX
27 155 Mixed Logit BEUAG L5, TEILE 3([UFIHE L E M HAR R ) |

AT 24 AR 14 B B KB, 3 ANBEE Y Prob>chi2 3418 0.000, BIFTE 1% B /K -1 2 358 B AR 760 iy 411
AT BB ASC AR SRR IE, HI5ET T 1% 09 B2 MR 16 VLIRS B IR A S A A R R
TR T K AR PR IR S A BT B B8 ) SAN — 2 1 4 0 A G T K AR B IR B 3 A5 & PR
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SRR ML
%3 Mixed Logit #E fit 4R
Table 3 Mixed Logit model estimation result
AR Overall IR Urban A¢HF Rural
AR — _ o
Ifdjpildent variable Hff :ﬁﬁi Hfi Sﬁfdfd i :?;ﬁfd
Mean deviation Mean deviation Mean deviation
FfibL# %L Sz 1.047 7" (4.96) 1.04277" (4.15) 1.058 " (3.87) 0.704 " (3.98) 1.039 7" (3.43) 1.8227" (3.84)
Random parameter SL 0.476 """ (2.51) 1.496 """ (6.86) 0.511*"(2.23) 1.156 " (4.44) 0.438 % (2.70) 2.028* (4.38)
LS 0.229"* (2.55) 1.295"** (5.57) 0.228" (2.04) 1.055 " (3.44) 0.231 """ (2.53) 1.380 """ (3.15)
DW 0.173*** (3.11) 1.057 %" (4.75) 0.189 " (2.25) 0.574™"* (3.02) 0.165 " (2.95) 1.873 7" (3.85)
EiReEYi ASC 1.120"*" (4.11) 1.295*** (3.19) 1.0457" (3.14)
Fixed parameter 7F -0.091""" (=3.74) -0.079 """ (-2.96) =0.112"" (-2.55)
SL_Hou 0.774*** (2.10) — —
ZF_Hou 02207 (2.23) — —
LS_Gen 1.012"""(3.08) 1.163 " (2.57) 1.003 """ (2.22)
DW_Gen 04717 (1.78) 0.929*** (2.70) 0.387 " (1.66)
SZ_Age — — 0.693 "7 (2.25)
SZ_Edu 0.349 """ (2.26) 0.718"(1.90) 0.228 " (2.18)
DW_Edu 0.367 *** (2.55) 0.321"(1.71) 0.656 " (1.80)
ZF_Edu  0.039*** (2.50) 0.042%7" (2.33) 0.038 " (2.01)
SL_Per  -0.268 """ (-2.74) -0.316""" (-2.55) -0.170 """ (-2.48)
ZF_Pop —0.042%"" (-2.43) — -0.076 """ (-2.46)
ZF_Inc  0.108 """ (4.53) 0.078 " (2.20) 0.263 """ (4.52)
SZ_Att - -0.619""" (-2.08) -0.085 """ (-1.99) -0.633" (-1.68)
SL_Att  -0.308 """ (-2.09) ~1.156 """ (-3.13) -0.076 " (-1.70)
ZF_Aw -0.293""* (-2.37) -0.521"""(-1.99) -0.126 """ (-2.50)
ZF_Urg  0.097**" (2.52) 0.079 " (2.26) 0.139 " (2.41)
LR 50.76 28.25 29.34
Prob>chi2 0.000 0.000 0.000
Log likelihood —1457.441 ~740.426 -661.946

MNJEPEAE B RE I R BB bR S AT A AR RO T ah , HoAh A JE PR AR A T R B e, B35
5% 7KV 14 S PEAG B0, U B 3ok 2 g P 722 £ W S S M S A R AN T R AR, HAK, LIOK BT SZ S 1], HOE 1Y &
A 2 AR MO R AN AR B 7K 5 A4 B3 L ) 5 ) S B A e, R B X (S g Sk B A 4 1y A S M EUR
1S 5 U AR 3, ARAS A A5 B, LA R BON IE R AR SRR . AT SR T R A T, BB 2422
KA A D RS R A RIS, e Jm , SRR R T R BRGNS A
o JeE: R AR [v] T FH AR/ (4 S AN 4 BBUARAT BB A 7K BT B 2 F Yl T R/ 7K e R S ) R AR IS B A U K
TR,
2.2 ZUiA L0 5

F 3 3 A1, SL_Hou \ZF_Hou Y R 500 2 1E , BRI R LU AT JE R0 5 00 0] 3t 1 B/ 7K it A ik 3
0 B %o A AR A S IR ) A S AN AT SO X B T A A AR T R, HAT T A A R A2
HEBE, WHERAIP A SRS 5 BME A, LS_Gen \DW_Gen I R W3 K 1E, B M L&
PET R df /K L RGO S A2/ 8 i 55 @ P, SZ_Edu \DW_Edu ZF_Edu () R0 W% 0 1E, 3] 32 #
B R 1 R RO A K SR SR B SO AR TR A X TR IR T A2 SR R R 1) R A
TIE SRR . SL_Per MY R %0 2 11, Ul B AE > b A 355 Bsf - BR8Nl 2T 38 1) TR AR K . 3 AT
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RE A A Je BRI AR 136 T Bt | 202 Sy P P31 90 i 4, DA T AS JE 8 A /K A 25 95 MRS, ZF e
4 2R R 35 O I T i R BRSO A P8 v B Al 4 S A B, SZ_Aw SL_Aw ZF_Aw B R B 3 o 1, B
FRORT 24 3 7K A 25 BRI A9 R A i T /K 5 T O B TR AR K ST, ZF_Urg YR BUE N IE, RV
FRAA A T ATt A A R A5 o o S A S AR 0, 3 T B T A U A A AR B R 14 S R S AT A
A T A B

Rl 4, SZ_Age ZF _Pop M) R RAEAKS BRI b 1 35 | IS BRI rp AN 0 3 | U WA o R AR AR B R
K B e SR N 1RO AN i B SRS, 3 nT BE IR T 7R R U A A A DI, AR A Nl P AR R AR A1
HFT I AR R Ja RO U A I 1 2 s, R S a5 L B 2 B R SR IR B AR 8 3 HL Al TR R R
JEEN VR 2 | AR 6 (I R | S ] TR AR e R B AR 0 RN AR J R 257 ahifE &
FURFE T LR O S AS G B D 4B 2 B N 10 ) T T sk s5s

25 b M (Gen) ZEE R (Edu) A5G HA TGRS (Per) (SR H WA (Ine) Xk 24 38707 3/ #7H
SEK A S IABE AT (Awe) TE TSR AR 7 HAT RO T (Urg) S5 78 -5 i P 58 1 ) 5 1
FESEIR R SRR Jis B L R] (40 i 4 4 S PSR IR, e A, RS T R i e ) S5 S P B SR U T 4R % (Age)
GEBEN K (Pop ) AR5 i AL 1 58 LI ) S 25 P 2 5 5 AR PO Al 2 1) St T R i SR U T P 4 (Hou ) (K
JEN TR Pop ) 55728 18 5 i /AR 1 58 LI 9 R 2 P2 5
2.3 ZfPEEAMNE

AR WA RIS B ) & TR MEAG T R BOR (2) , AT AR B R R M, BN & A% . ZEAR SO R
2 St AR MR S OO T BT BEORAG B B 22 4 R T I B A SO B A S R S R [ A 4
g LR, B M AR N B PR Y U3 . Mixed Logit BRI A 45 AN 4 PR .

F4 BUHENMETNXIAEE
Table 4 Attribute value and willingness to pay

#R Overall I Urban Akt Rural
I : : :
Attributes BN E Hery JBYESE Eil352 JEPEME Eil352
Attribute value Sorting Attribute value Sorting Attribute value Sorting

JKJE Water quality 11.505 1 13.392 1 9.277 1
)3 AL/ 7K i River area/water volume 5.231 2 6.468 2 3.911 2
K- FERTEDL Soil erosion 2.516 3 2.886 3 2.063 3
BIYIFIZS/ KR Animal species/quantity 1.901 4 2.392 4 1.473 4
-39 AT B B Average WTP 12.577 14.488 10.219

B IEE LA REIR)S Fixed zero WTP 11.285 13.168 9.050

WTP . Willingness to Pay

12 4 AL, 7E Mixed Logit ) 3 MR & @ HMMERAAAE A B 25 5 . LU i ALY K & o ], ki 5
Akt T RS 5 25 M TR AT B T 22 3037 AR/ 7K R (0 T B S A R R 40 R 6.468 I (3,911 It , Hofih )@ 1
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HESETRNER,
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RSB N AERFEUIR , 458 PERRAA 0 SERS ARSI R el s, 25 B PE R 1, ARIE R 4, 0k W
ANt R A S AT Ay o 12,577 96 H P! 14.488 o€ AP 10.219 98 AT, il ad Spike 1B IEE
AP RIS sEm J5 | B 245 B v I R IR L A RS 38 S A R A I 11,285 ot AT
13.16850 H'A7'.9.050 5t H' A7,
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