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Willingness-to-pay for ecosystem services of Ganjiang River and its value

assessment: a regional heterogeneity perspective

ZHAO Yu'?, ZHANG Yu', XIONG Guobao" *, YAN Wu*
1 College of Economics and Management, East China University of Technology, Nanchang 330013, China

2 International Institute for Financial Studies, Jiangxi University of Finance and Economics, Nanchang 330013, China

Abstract: Ganjiang River, the biggest river in the largest freshwater lake in China, Poyang Lake, provides ecosystem
services for approximately 20 million residents in the basin. This study, focusing on the value of ecosystem services and
willingness to pay ( WTP ), can be applied to both establishing and enforcing a compensation mechanism for watershed
ecology. The study, using the Tobit model within the framework of random utility theory and actual data from a survey,
analyzed the residents’” WTP for ecosystem services and its influencing factors. In addition, it estimated the value of
ecosystem services using the contingent value method. The highlights are as follows: Firstly, microscopic factors, including

psychic distance and psychological ownership, were incorporated into the residents’” WTP model. The study also analyzed
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how to increase the value of ecosystem services via calculating the partial effect of psychological factors in WTP. Secondly,
considering the differences in ecological , economic, and social conditions among the upper, middle, and lower reaches of
the basin, the heterogeneity of different regions was considered in the evaluation of the residents’” WTP. The results showed
that; (1) Besides the factors of residents’ income and age, the main influencing factors included the satisfaction of
environmental management, payment preference, degree of trust in the local environmental protection department, psychic
distance to the river, and ownership of it. (2) Regional heterogeneities of residents’ WTP were caused by payment
preference , degree of trust in the local environmental protection department, and residents’ income. (3) The partial effects
of satisfaction, trust level, psychic distance, and psychological ownership were 7.22, 3.84, 2.78, and 1.85 Yuan per
month per household, respectively. (4) The median WTP in Ganjiang Basin was 19.57 Yuan per month per household, and
the WTP for ecosystem services in Nanchang, Ji’an, and Ganzhou were 23.24, 19.70, and 16.86 Yuan per month per
household, respectively. In addition, the value of ecosystem services of Ganjiang River was estimated at over 1.36 billion
Yuan per year, and those of Nanchang, Ji’an, and Ganzhou were 0.431 billion, 0.321 billion, and 0.465 billion Yuan per

year, respectively. Finally, corresponding policy recommendations were proposed based on the findings of this study.

Key Words: eco-compensation; value of ecosystem services; willingness to pay; contingent value method ; Ganjiang Basin
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Table 2 The main characteristics of respondents surveyed
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DX AT R HOLAE £ 1) Wb 2 PR R VLA S IR IA B R 1 | i A i s R SR BRI AN — 3, XA AR
W EERE ISR, FiE R S R T Rl R RS B, X — & ¥ Bhandari
SNSRI PECEH 22 5B SR R AT LR XA AL AR B A 52 B AR BRI B L AR 3 P AR
U DIBRAS 3 AR AR o, T I RO B O B T AT A A A e IS AR i

A4 Al T SRR A TTEE R LD AR A SRR L BIBR TR B AR R IR A AR AR
S AR 5 NG BEEE B LG BT A AU BIRERY 1, XS AR SRR OC R AL R 0.02, In ABLRLE R4
Az EER PRI, O PR B R BT A A1) S 2 1 3R T A S 2 M 32 7 3 1 S AR

WFFE & BUARX T 5ETLA LRI B0 5 |, i RS 8L RO B B0 S A B R R R e, O BEEE
B 5 2 (A1 B ARG (HOR—E BUE F O BRI B WE R e T B 5 L (Al i ST 17 RO s T ) 17 SR
B, U 3HUPE B AR R A R AR I, 2 RSO AT I 5 ) O e DL SRy i BT 3 A AN IR R AT 0 A R R AT
O HR T B S R UL | R IR 4O BT A GRS B, D) HS Ry v B 3 A S IR A B i R S
PRI 1 g | A DA U0 AE 55 Al A i 1) 38 SR 25 4 AN [R] b XS A 3 B 1 S o e S LD R S B AN i
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FEMWACH AR Z R R 2, 2D O BRI B AL B A AR IR AR T 7R R 2 i BE Al B AL G B
P ML BRI A S A A e R S B, RS R AN S 8 S LI R A B Y 3 HOARE R 2 A 3 AR
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Table 3 Estimation results of benchmark model

751 Variable ZEL Coefficient FrifEiR Standard error 7 {8 7 value i % Probability
W 2 BF Satisfaction index —11.598 *** 2.060 -5.630 0.000
AR AR 1% B FE I Water quality -0.573 2.638 -0.217 0.828
A AT Preferences for payment -7.244 %" 1.236 -5.861 0.000
£5 5% Domicile 3.499 4.305 0.813 0.416
{E4EBE Credibility index —7.247 %% 2.052 -3.531 0.000
51 Gender -2.303 3.273 -0.704 0.482
FHENEL Family size 0.254 0.911 0.279 0.781
AL Age -5.683 " 1.043 -5.446 0.000
SCALFEF Education level 1.274 3.809 0.334 0.738
A WA Monthly income 10.306 “** 1.879 5.485 0.000
LA 5 kb Ratio of revenue 0.789 1.783 0.442 0.658
FfE X Midstream -6.656" 4.006 -1.661 0.097
F#BIX Upstream -7.831" 4.034 -1.941 0.052
BRI Intercept 96.215*** 13.337 7.214 0.000
FrifEiR Standard error o 36.441 *** 1.182 30.835 0.000
IR L XS %X Likelihood ratio -2487.157

B U ARYE T AR B " IR 1% RE K ¢ 7 RIR 5B R K, # " RIR 10% 1 B FE K

R4 WHREMMEITER

Table 4 Estimation results of improved models

FEIE 1 Model 1 BT 2 Model 2 FEH 3 Model 3
A5t Variable EY4 Z1H B4 VAL ES 4 VA
Coefficient Z Value Coefficient Z Value Coefficient Z Value
Wi Satisfaction index ~11.214%* -5.677  -11.537*** -5.968  —-11.450*** -6.031
AR Preferences for payment -7.337 "% -6.002  -11.649*** -5.882 -11.927°*** -6.153
{E4EE Credibility index -6.132"** -3.033  -15.626"*" -4.580  -27.203*** -4.020
Y Age -5.780*** -5.967 -5.629 *** -5.960 -8.504 *** -3.132
A WA Monthly income 9.369 *** 5.610 14.381 *** 6.128 25.993 “** 6.055
Hri7H X Midstream -10.372** -2.556  —46.500"** -2.779  -44.104*** -2.637
WX Upstream -11.770*** -3.007  -62.098*** -3.812  -60.527*** -3.779
PR 29 Psychological distance ~5.487 *** -3.618 -5.037*** -3.333  -12.047° -1.740
BT A Psychological ownership 2.856 " 1.757 2.725* 1.715 2.809* 1.807
i x SCAT R AT
Interaction term  of midstream  with  preferences 6.453 " 2.202 6.439 " 2.245
for payment
s 2 AT
:Elaeffac{iifgm of midstream with credibility index 1.3707 2437 10217 2.360
WX
:lﬁfa(zi)i&ti?m of midstream with monthly income ~8.526" 207 87437 2154
s S s
itf:factiio?fﬂni}of Upstream with preferences for payment 72127 2.394 7.3527 2.699
W A2 AT fiF
Iftffai;?tim of Upstream with credibility index 1682777 3.649 155037 3410
LA B -11.075*** -2.985 -9.334*" -2.550

Interaction term of Upstream with monthly income
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B 1 Model 1 BT 2 Model 2 B 3 Model 3

A5 Variable ES0 Z 18 E 4 VA EX YA

Coefficient 7 Value Coefficient Z Value Coefficient Z Value
DEREE B < (R R R
Interaction term  of psychological  distance  with 4.241 " 2.379
credibility index
PR B H A
Interaction  term  of  psychological ~distance  with -4.628 """ -3.428
monthly income
HEEIN Intercept 108.287 *** 8.964 138.528 *** 8.951 160.013 *** 6.012
FRifEIR Standard error o 36.052 *** 30.878 34.979 *** 30.892 34.256 “** 30.866
B19% HXH 4L Likelihood ratio -2480.324 -2464.38 -2455.018

BV ARYE T AR B o " IR 1B RYBE K, 5 " RIR 5% MRFKF < = " HIR 10% 9 L EKF

BT 3 28 B I ZR E50 S 25 AR A5 A B R A KB 2 4 T B BB B X S A R S s i), 38 B0
RPN SR (AT R, S R 0T i 4O LR B R | S R P | TS AR, i E 5 Tl 3 A0 L
BB , S R AR, A A 3 v ) AR R, A3 R B 2R M RS A 2 1
REOT AN -11.93 . -5.49  —4.58 ;{5 AT BE AT 1Y R Er 51 -27.20 . -16.18 . - 11.70 . H W AR B R £053 90
25.99 17.25 1 16.66, X F W, A [R] X 4 Ja B S Ao 0 Jo A 5 ok = 0 s B A S A e o R A0 1 1M AT
FREE DA A A ETE 35 25 5 9 30
3.2 BN ST

PRI Z 25 N AR, A B TR TR B IR PR 55 A 2 A M, AT 28 Ak i 26 25 R B8 3 T A0t 16
SRR IR, AR R R R WTP R, A B TR BT 8 ) WTP M RT T 4%, MR AEHA 3
MO aEEEE I TRl T A AR SO AT XA SRR B 2 S5, A S AN [ b XAy Co BB B 0 BT A AL A
AR W X RS R IE R e, 4% R (5) BAUAS B WTP HHEE(A, R 5 #ic IR R (6) ik 22 4y, AR BT &
FE ASATRE O BRI B R0 BR A A A DU A0 3R 200 B WTP SR B w300 (£ 5)

®5 DEEZREHUMHEMER

Table 5 Simulation results of psychological factors’ partial effect

X35 ZOTIT T R 58 N DHRFTA AL

Region Difference sequence Satisfaction index Credibility index Psychological distance  Psychological ownership

= 2—1 -9.671 -12.712 -3.265 1.888

3—2 -8.611 -11.140 -3.106 1.970

4—3 -7.284 -9.015 -2.934 2.048

5—4 -5.796 -6.602 -2.751 2.122

TR (R AL -7.840 -9.867 -3.014 2.007

GRS 2—1 -9.047 -2.452 -2.987 1.669

3—2 -7.813 -2.323 -2.807 1.757

4—3 -6.369 -2.188 -2.617 1.843

5—4 -4.857 -2.050 -2.420 1.927

S BIRRLN -7.021 -2.253 -2.708 1.799

| 2—1 -8.869 0.595 -2.911 1.611

3—2 -7.595 0.605 -2.726 1.701

4—3 -6.130 0.616 -2.532 1.788

5—4 -4.622 0.626 -2.333 1.873

SRR -6.804 0.610 -2.625 1.743

PAIL L P Eg ik -7.222 -3.837 -2.782 1.850

Ganjiang Basin

B R R < AR A A Rl e T
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I R B A A S A 280 8.61 TG, HAMBUE AT U RE . M FE T R 4 SR R A
ZHEOUT R A5 AT RO BB B 1) e 1 s e T BRI A S B Y . 5 Ak, )
— SR R SR R OWTP 52 M R T X i B WTP 52, it J2 1 B s B A WTP R T 22 Ja R
WTP 1 5 42 & R ) WTP SR T8 M JE R WTP 1y F 25,

3.3 M EME

K1y 7 WTP F{E . 92 WTP IBUEYEE [0, 300] , i T35tk 1 AR & | SRR DL KA 1
2 FHT WP A AR/, DAL [l U AR R AR I ARUSR X £5 B T 0 A5 80 3 (4L AR e iR
B 3 S PEAE WTP (B, H T H00 45 5 A4 2007 P s WTP T 1 52 20 00 42 A A R Ak 23 A, DR ok, 9000 1 F
O ECEAERNE . 23 (7) 1Y Spike AR, IR 3 158019 WTP i %0h 19.57 o/, Hi M A& |
TR B R B WTP 2891249k 23.24 55/ /7 19.70 75/ F #1 16.86 J0/ F7 .
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B1 STRESER WIP SZ2ENEESfE
Fig.1 Probability distribution of residents’” WTP expectation in Ganjiang Basin

BRIT AT 2015 4R 295 2072.84 5 N, # BRIP4 3.58 A/ i P 39 N DR AR B, BT A A
579.01 5 F5BE . Hirpr B B HLIX 154.46 J7 7, 32X 135.77 J7 7w M X 240k 229.89 1 P, A4l WTP
RN TP B80T AN Y S A A SR it 3N T B A 1 2 AR B R 13,60 20T, Hih M B BAS R
GRS NE R 4.31 {070/ a, H L BAEBRGEMSWMER 3.21 {270/ a, BN B AR R GRS M E R 4.65 1478/
a, ZIEE| T Al i iell LK F e A A 25 AH 3 B A 2R , 87T AR S PR IR B 2™ A s i A%z, (R
WA B A AT SEIPAG A 25 R BT AE R R G MRS ER N IR,
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4 Z5iie

4.1 FE4L5HE

A SCAEBERLASH A AT HESR T Sy T AR R GRS SO AR AL SR Tobit BRI AL 504 , 4347 T /& R
PRV A5 R GRS 1 S A T B R e g R 28, A B A 807 3 A7 75 381 1700 3 DR 38 6 S A IR ) 52 ), 3z
CVM J5 AN 45 2 () 2 A g B O 80, A T L AR S R GRS (., BRI IR 4sie. (1) BRER
WA RIS , X T IR B IR 30 R SR G S PGS T T A5 AT B | 5T 3 4000 B 3 XV 3 )00 BT
AR RS AT RN EERN R, (2) BITAES KRGS AR Xk Bt e o R s R
ARG RIS ME AT B A A B 22 51 B . (3) TR AR AT O B EE 5 R0 B AT A AU S 24 I 3
W43 AR 7.22 T8/ F \3.84 JU/FT 278 JU/FURT 1.85 JU/ P, (4) BRULIREL WTP HUAE i 7 5k 19.57 oo/
F R R B N B e R T R S R A8 0 R 23.24 6 ,19.70 JTHT 16.86 TG, BV A IR
RANE AR RGNS AN 13.60 1CT0/a, Hrb 7 B B 5 & Boisg N Be iy A 8 R GE 55 (853 90k 4.31
{¢7t/a 3.21 {0/ a 1 4.65 4L 70/ a,
4.2 e

3 6 FARSCE IS SCERBF 78 45 R 0t . IAFE 6 T, ASIRI SRR WTP (EAFE— 2 22 5%, CVM 4
AR R R R TIHA TR R A X SN AT A X 2 T R AR LS R 5
Ma 53 SCHRR F 5 32 BB Y WTP BIEAS AR S RGMR S5 M, A SCR A T s Aa g iy rh AL 8 e it
RS RGMRSME.
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Table 6 Comparison between this study result and river ecosystem services of other research findings in domestic

Ve (R AR ETIES [REEYE:. WTP {f X%/ %

Authors ( dateline ) Object of stduy The way of questionnaire Vaule of WTP Rate of WTP>0
B, 50 (2010) TRILHBL F e A o FARR 332.7—364.5 7C " 'a”! 91.30
EE &MY (2012) TS (L) AR SR Fikat 24607 P! 56.9
ZRET () ARSI 304.8 7G S ta! 4.8
TALARIT (HUM ) AR 2SR 5E 243.6 76 1t a! 38.6
WRett, 41420 (2014) ST A AR 9T XA 1125756 A ta™ 75.1
R 5 136276 A7 'a™! 74.2
VOSUE ) 52 168.7 76 A 7ta™! 74.0
MG, 1259, (2016) KIKGKBAES RGE RS T 93.8—137.6 76 A~ 'a™! 68.2
Wrag 44T (2017) k?ﬁt%(ﬁ)‘()iﬂﬁi AR B I 162.5 76 f*ta! 69.7
R L3 (I ) 2530 SR BT 194.9 76 17" a™! 68.6
I T (M) ARSI EE ARSI 275.8 JG J17ta! 72.6
AWFSE, (2017) This study BT LB A B REMS AR 202.3 76 7' a! 81.0
LG B REMS SRR 236.4 96 S a7 71.5
BT T (B AR RGERS SRS IFRE 2789 JG f17ta! 87.0

R CVM Jrik b, B 550k (CE ) R 3 A BRI VE S 4107 i o 5K/NZDR T S ik At V07
S P BB N AR A FREE S A 204.63 T0/a 7 B BB LAEH AL B JRBUN A DRI 2008
ARBCAERIARLE , AT LA SO R B IFHE CVM # CE #3 BIPEM 45 RAHZEA R

A FE R ECR R AR TE T

(1) AR 1 722 S D A0 18 R/, RS il R 3 IO 42 MR AN 00 58 1 o B T T R A S 3 VT A 25 R e R 55 Y 7
V< B2 T J B PRI i A 6 T B > 418 i J X A PR I A 5 8 > 4 s R85 V) BB ) > 098t oy R X
EERTLA 5 AT A AR ER IR L A B L B S BRI 15 B SCR , LA T J RO 7K Jo ) 6 7
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D)o BEET X B SO i b 1) 22 57 B AR SO T 2, 3o T U i W R A4, IO T DA% B8 G 2 B R B K 2
BE I ek 15 2 BT S AR IS AR 25 R GE IR 55 0 (B A B2 4, AT LR RS RS AR SR Y 28 A B 4, 652 J IR AR 3K
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