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Abstract; There have been some discussions in China and elsewhere about the asymmetry between WTP and WTA values;
however, so far no consistent conclusions have been reached. This is now a highly topical matter in relation to environmental
impact assessment. Research on the subject is especially lacking in China, and is therefore, particularly necessary in this
context. In view of this, a survey of 940 respondents was conducted in four cities of the Guangxi Beibu Gulf Economic Zone,

in order to estimate individuals’ maximum willingness to pay (WTP) for good coastal environmental conservation as well as
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their minimum willingness to accept ( WTA) compensation through application of the logit mode. The purpose was to probe
impact factors and mechanisms of difference between WTP and WTA, so as to render valuation methods more scientifically
applicable and more reliable. The resultant improved methods will be suitable for use in the practice of environmental
science in China. The results obtained showed the following. First, over five years, the expectancy values of WTP and WTA
were 450.17 Yuan and 5772.71 Yuan per household per year, respectively, with WTA/WTP value of 12.8. This indicates
obvious asymmetry but basically accords with empirical results of research in this field conducted both domestically and
overseas. Second, through cross-analysis of WTP and WTA , it was found that in 29.4% of the sample (276 respondents) ,
WTP and WTA were not both zero. The ratio of WTA to WTP was 12.54, with this very close to the estimation result of the
logit model. This to some extent reflects differences of this group in estimating environmental products, while also proving
the reliability of the logit model. Third, based on prospect theory analysis of behavioral economics, it was found that
informants in the survey showed loss aversion and framing effects, and avoidance behavior of uncertain risk and expected
ambiguity. At the same time, they also exhibited free-riding behavior. Finally, through analysis of situational factors, the
group was divided into five grading levels (1—5) , based on the five Richter scales used in the questionnaire. The average
value of WTP was quite different to that of WTA. Of all situational factors, two had the greatest influence on respondents’
choice of WTP and WTA, manifesting themselves through a punishing effect. The situational factor of economic income
satisfaction had a significant impact on respondents’ economic behavior, with the ratio of WTA to WTP showing the most
obvious asymmetry in this case. The lowest and highest ratios both appeared with this situational factor. The ratio of WTA to
WTP for those having the lowest level of satisfaction with their economic income was up to 32.5, far higher than the ratio for
those who are basically satisfied and the ratio estimated from the logit model. This shows the loss aversion and punishing
effects described in behavioral economics theory. However, the other three situational factors considered did not appear to
exert influence to the same degree. In conclusion, the measurement of environmental value is complex, because it refers to
hypothetical market valuation of public goods or quasi-public goods where there is no real actual market for reference; thus,
people show more obvious irrational behavior. Local government should therefore pay good attention to local people’s moods

and attitudes when implementing environmental policy.
Key Words: WTP and WTA values; estimation; asymmetry; behavioral economics; Guangxi Beibu Gulf Economic Zone

E4PX} CVM( contingent value method ) ¥ ( 25 4 EIFAT 75 ) o WTP {H (willing to pay, WTP) 5 WTA {&
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Table 1 The Definition of Some Correlated Variables

A5t Variables A4 Y The definition of variables

P51 Gender H=1;%&=0

AERY Age B (%) 122,31,41,51,61

Bl 1 Jobl A5G R BRI B BT BRI A BT = 1, A =0

Bl 2 Job2 ARG X KRR AFIRT. =1, 4Rk =0

BV 3 Job3 Ml A B =1, HAx=0

Bl 4 Job4 HAth=1,HA=0

HHERE 1 Edul WA &L E=1,H4x=0

HE LA 2 Bdu2 AR KE=1,HA=0

HHEBE 3 Edu3 F =1, g =0

HE LA 4 Edud WP RLT =1, H4x=0

BARHAFK Title FR=1, =0, =1, Hp=0;8% =1, Hp =0, Hflh=1,Hp=0
JEAEHL Residence BT =1, H A =0;d0F =1, HA =080 =1, HA =0, B =1, H4 =0
Z2FUA Income B (J8/a) :2500,7500, 12500, 17500, 25000, 35000, 45000,60000
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ARt Variables AR & L The definition of variables

Y
Xt H T &I R

Satisfaction with his own income

(N R BB P
Do you think it results in tremendous environmental

damage?

15 2008 4FLLRIAH AR AR BTAL 01 BE
Comparing to 2008, the changed degree

of ecological environment

Je A DX A 2 B 114 0

Satisfaction with ecological environment in the
residential area

X A5 SR A6 T

Satisfaction with environmental policy

AR =1,75=0

=
PSS

103 = AR 2 20 = ARG 3 00 =—J; 4 70 = LB L 5 0 =R i

1 =4EH 5 ;2 = LbE™E; 3 i =—; 4 4 =R KHE;5 4 =R E

1 =21R2; 2 0= W22 ; 30r =A% 4 70 =Y ;5 7 =i

TN
IS
S8

b

1 =AW 2 70 = ARG 3 70 =—Ji;4 20 = LB, 5 0 =AFHIE

1 =R 2 = RKIHE; 3 =—1; 4 =L R, S =W

3 WTP{ES WTA ERYME

3.1 Logit B SHE MR
W FH Logit #271 (3) I 18452 H E(

WTP 5§ WTA) FISEUE , #5643 50315 WTP F1 WTA A3

RORE TR SPSS18.0 GEdt AT AT A3 2 Nk 2 v HAT B AR 5 OG0 728 5 2 40U R [ U A 7R

KsfE, %2 Won, B EE A SRR

JE S A AN S A AT T AN )

F2 WTPEE WTA B Logit EREFLERRIEXTENE
Table 2 The Average of the Correlative Variables and the Results of WTP and WTA by Logit Model

gk KR oI H 44 B

Variables and some items

YWTP (9 Z40{E
RS 38 {E
The coefficients and
test values of YWTP

YWTA (S HH A (H
The coefficients and
test values of YWTA

Mean of variables

WTP {f The value of WTP

WTA {H The value of WTA

A (M) Age (average)

HAAP 1 Jobl

HAFR 1 Titlel

HHRE 1 Edul

HHRE 3 Edu3

JEAEHL (R T°) Residence( Nanning)

A NZBFCA (31E/IC) Income ( average/yuan )
W AT T Satisfaction with income
SRR S AT Willingness to pay

i & Constant

R?

—R SPBUBIR B BUE R log likelihood function value
“J&7 HUHER The probability of “yes” /%
T,/ TC

E(WTP 5 WTA) /(76 A™"a™")

E(WTP or WTA) value

FEA T The sample size

88.697 0.131 *** _
1485.43 — 0.007 ***
33.185 -0.079 """

0.3138 — -0.66""
0.0298 1.865 ***
0.0266 -4.851""

0.315 1.165*"

0.236 -5.564 """

20553.191 — —1.47%1075 **
2.0479 — 0.331 """
0.4968 0.812"**

- -2.829 """ -2.293 %"
0.91 0.588
- -59.366 -264.99
- 50.1 56.6
- 500 6000
- 450.17 5772.71
940 940 940

YWTP: [EEEEH WTP (A S, YWTA : RS WTA BARE RIS ; —. AURTOHUE;;

w % ; 99% Y RE K . 95% YR

FKF; Titel: RZURFR; T, . ZUIH BRI SO 8 B B2 R SR
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WTP HAER(E N 450.17 JC a™' 7" SR8 SZ V78 R 2% 00 B A BE ) i BEOR A2 m), JE WTA #1284y 5772.71
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M, BRI 3032 SR i P B s

4 WTPES WTA EWIEXFRERZES

WA Logit A7 Y25 vl AT, WTA J2& WTP HHEEAE Y 12.8 £%, Bon T [ 32 U5 0% W] — IR ) i AE AE
AT FRAIAG I EE SR . MRS TR TE R, — N SRS R R A 7E 2—10 522477 & e et
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WTP {E A WTA {H AT LWIETE 1.93—1.26 f5Z 0], TEABGE T, Jyitk— ARG 32 U5 0 [ — IR 589 s A A0 1 Ji
N K WTP AT WTA $ARE IR B A [ — [ B[R] — B BE 0 S [m] 32 U 5 1) S A R s B s, J 2
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A TSRS B RS I 32 U5 % WTP {EAT WTA {825 5 I8 i I IR, AR AT Ry 28 0% 2 J B v (9 i 55 e DA S
AN ILY S AEHE M R A B3R 3 MG rT U B A2 U5 E WTP 5 WTA {25 5 r R R 2R
SR LA I

(1) DOBA RN H 2

H 3 Al WTP H1 WTA =0 B2 D78 A 202 A, o5 SlAE N Z0R) 21.5% ; WTP A1 WTA #0 2 Ui N
276 7, o5 M AE N B 29.4% , X — 50 N B9 WTA F3{E5 WTP “FI{H 2 Lk = 2131.86/169.94 = 12.54
(ff) , AR S AT Logit BLAIIISNY LU AA (12.8) FEA — 3, 0T DAEAX — 32 U7 & AR AR T X [F]— BB 9 Ay
H 19 22 SEERRAE , N — MRS IE TR Logit BIAYIN G AT 54 ; WTP =0 1if WTA=0 B2 U5 & A 195 A, i
20.7% , 3 WTP F-H{E A 187.04 JC a~' F1 ' ; WTP =0 1fif WTA #0 2 5E A 267 A, B NBHY 28. 7%,
HWTA SFEIE R 2772.75 76 a7 P IR 24X AL AHER) WTA/WTP = 14.82 (%) , H = F WTA 5 WTP
40 BIZViE NBE, XL, WTP Al WTA #0 f Rl —Z 5 & A X T WTP Fl WTA =0 g4k — 325
& FEREE ) B Ah AR BB B (EICIS AT, WTA 5 WTP AYAERFREE H 200 7 A0 0 B BRES
R BAEAE B POBIR N, SCPR b | R IR S AT 5 02 A5 IR R e A2 A ) N Bt 3R 8 s X Bk TR
P Z WA NBON 532 X T IR B8 AT B 471 IR, 338 1 48 S A 2 S RS AR 500 T A KR 30
N, T PR I 22 3 e K AR B 6000 JC K LA AR 143 AR, 20 5 42 i T AR 37% , X WA Y
AT Z VN T 5 (RS i A 2 POEAR SO BRI, , 70 AN B8 B S A A O R A2 i HLF 2 225K
AR ) NS48 T B (L, DRI T B 20 B4 210 1) WTA {8 &5 T WTP B2 B o Wi

*3 XNEREEEZFMEUR 0 240 BEREALZITER
Table 3 Overlapping Characteristics of WTP and WTA and Statistical Results of Reasons for 0 Pay and 0 Accept

i H Ttem AKX Person AR Frequence/ %
AT B =0 Payment & compensation=0 202 21.5
A % 0 Payment & compensation #0 276 29.4
AT A0, W4 =0 Payment #0, compensation =0 195 20.7
YA =0, 420 Payment =0, compensation 70 267 28.4
ST IEESZ AT Willingness to pay J& Yes 471 50.1
% No 469 49.9
B2 W2 (Willingness to compensate ) 72 Yes 532 56.6
7 No 408 43.4
N Z AR IR ( 23 ) The reasons for unwillingness to compensate ( multiple choice )
INA R R IRZFF AR, BT IR EERG 2 The cost of economic development 49 12.0
A MELIARAE Difficult to operate 210 51.5
SRR AP A4 Uninterested in environmental protection 8 2.0
Xof I H A A% Uninterested in survey 22 5.4
HoAth others 130 13.9
RIS AR ( 23 ) The reasons for unwillingness to pay( multiple choice)
ZEB AR, TohE ST AT Income is too low to pay 265 56.50
ST PB4 A4 H) Uninterested in environmental protection 8 1.7
AN, AR R B No enjoying the resource, no investment 9 1.9
I F [El 52 H %6 National investment 201 42.86
$F A A AREO% R Uninterested in payment survey 59 12.58
Wz 25, YIRS Who benefits, who protects 58 12.37
HoAth others 42 8.96

(2) HELRUNAFAE R 2
AHEFEH Y WTA {EZE =5 T WTP {8, HEZRRO 19 Ml B W . WTP (B AEIUT 156 A — 40 bl
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9 X 45 FREE M ETEAS A i WTP (A WTA 50055 5 X Firb 2877

L 4R 2 U5 B A AN R 0 SR I, PTTE S5 S0 SO R i £, — 70 sUi i RIhR(E h
500 T, SCAHRBARMER KN 1000 TTRLL 1, B Z U5 8 T 40 AN BbR L, (HA & A & T 500
TCHYBBRMEL, A KT 500 TTAEARA , RIIZ U5 EAT T RO BV ERE , MR B RS E R BT,
AT T SRR, Hodse KRB 6000 TT LKL T, 5 1000 JTTHAUNLE 6 ff =z 28 (BINA L5 AR 12.8
B M a] W, —or a5 B R H SR EE TR KL (52 U5 58 T 3R e ; SR e IR
AR VE TR W BE 25 5185 52 U 8 Ve B0 s A5 (L, DA 7 A B 8 O REZR 800

(3) FEAE A ALk XU A 7 9 PR 2R

3 RIR I EA B E AT ER T 265 NI A C TT& TR 1 KA R IR EE B 2 1T, o AR I
BB 56.50% (H8AT 201 AEHE T 1 5 BT, NSRS AR 42.86% , 1 HARTEIIUAY A
BORXT D X R A B S B AR IR 1« S 47 A7 0 Rk, SR R TE T3R8 ) T A S i
HI T BOR VP2 AN A N0 i [ G 4 O R A BREE , 10 O U5 A 1 20 0] A rp 525232000 R 35
SR+ BTl R WAL 55— T T, TE AN H A2 W A 00 D IR 2 v, 210 3232 D5 oh AN R R S R B
51. 5% AR IEEEMELASRAE | DN e £ AN 452 s . 8 HL UL 325 3 08 0 1 BURE B Al B9 G 245 D AN
AT, BB DN Ry FREE ) it (14 O (EHE AR 5, DR TN T SRU AN 2 1 XU, SR BRI REA 5, 0 T R 2 SR SR A A o 12
AUV ( Ambiguity and Uncertainty ) ,
42 PR TIESHECIRRIE A AE X FRIE R R

EHTER WA A BT 5 AR ER WA 52 0528 SO BRI 2 R S AT R SR i e R
JITVR T 5t A 3R 248 52 U5 B B IR I 32 S SRS AN F B 28 A S MESER R R R . AT Y 5
PRUZR 32053 00 T A BRI B0l PR BRI T 2 P AT B RS A AR B | 28R L v s 5

WA B IR A DG DG 2R L AHL 1A 28 3 T RBAE A 22 B LR Pt S ) 1) 50, BB T30 10 485 SR S s O G M I R B i,
A AWM EREFEAT WTA BB AR B, 8 7 SR A M A X Se 4 5t R R 5 5 & 5 A 5
i), 44— P VT (E XTI 1) WTP (B AT WTA A, 43 3R AP S A T 5 A DG5S an 3k 4 o

FH 2R 4 P, S BRAE T O SR AIE B AE ST RN I S R R B R IAE NS B R 4 AMEIRIRER 5,55 3 M
BE R R 52 ma A ELAT BH S (R R

(1) TEBE N2 4——IRBTBOR B B

80% 11932 15 X T IR BB (141 T 2 A T3 AR W T s LA T, e WTP P-4 {1 52 80 Ay I v 7 5 %) 384 Jon o
B, N T IEE OBV, H WA RS2 30 A i 2 B AR R 2 B s P ke 1 2, LIS 4 v, W B 4 1
[ Z 5, H WTA (EARXT ARG, 245 SRR, /e X BUOR AN B0 32 Ui B G — P it I 28 U AE
O HL PR SRR AN 8 S A 8 S A) TR P LR s I A2, LA 3638 [ O X FRBE BOR AT FU6 IR B R 4 1 i
il R IR B I T A i B N R T DA e B T o T S A R AR S A, AT T RE A X T IR R
B ENR I FERES , T ZAA T H S 8 AR A2 4 | SRR A BB A AT TS B PR R I IR B 5%, R i vl 33
R R LI Z U5 RS0 AT RN AR

(2) 1HBE R 2 5——Z BRI A BT 7

73% LA 1032175 5 15 (01250 A B R R 2, 21.7% 1Y 32 15 35 11 24 LA Tl 28, AN 4.9% 1 32 17 35 [l 2%
R BN E . AL, 28T A C LI AR AT E W, B AR WTA/WTP U AE TE BT
VA EA BT A Em 83 T 32.5 £, b Logit AR B AS 2 ) WTA/WTP H{E 12.8 fi5i6 & i 24 20 £, H
TRV O BRARAE AR W S T L R 5 IR A0 R B A 2 (3 20 ) HEZHL (R 8.21 % A& YN R 1Y 4 f5 . X5
ST AT A BT B, L5 5 AR EMEF T X —EHE AT g T 40 R 58 20 A0 < A 53 R4y 0 L
FEAE
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2878 S % 35 %
x4 FZHEREITENSEN WIP 5 WTA EHEFITER
Table 4 Statistical Result of Mean WTP and Mean WTA under Informants’ Different Estimation Grading
FiH Ttem 43H Score
1431 score 243 2 score 3433 score 4 43 4 score 5415 score
R E 1 G PRI 7 AWR(N) 80 213 387 139 47
Scene 1: Do you think it results in il % 8.5 22.7 41.2 14.8 5.0
tremendous environmental damage? WTP/JG 74.36 107.70 89.94 66.54 108.13
WTA/ TG 1983.01 1397.35 1236.51 1233.35 1999.81
WTA/WTP 26.67 12.97 13.75 18.54 18.49
BB 2 2 i J 2 DX A S R 1 T B TP A YNNON) 62 241 439 157 41
Scene 2 Satisfaction evaluation of ecological Lt/ % 6.6 25.6 46.7 16.7 4.4
environment in the residential area WTP/ TG 74.74 61.90 91.42 119.79 119.02
WTA/JG 2026.31 1580.94 1263.01 1443.61 999.29
WTA/WTP 27.21 25.54 13.82 12.05 8.40
THETRE 3.5 2008 4FLARTH LE AN 116 198 350 197 14
A APPSR AL AR FE VA A/ % 12.3 21.1 37.2 21.0 1.5
Scene 3: Comparing to 2008, evaluation on the WTP/JG 84.67 89.63 81.82 110.63 85
changed degree of ecological environment WTA/JT 1388.72 1538.41 1387.51 1266.87 901.21
WTA/WTP 16.40 17.16 16.96 11.45 10.60
T 2R 4 X PRBEBOR A RV AT(N) 83 302 457 83 15
Scene 4 ; Satisfaction evaluation of environmental policy — H.fl/% 8.8 32.1 48.6 8.8 1.6
WTP/JG 66.36 68.34 97.85 128.76 121.4
WTA/ TG 1867.24 1663.40 1181.11 1272.45 1734
WTA/WTP 28.14 24.34 12.07 14.28 27.08
BB 5.3 A C AT R R BT YNNON) 261 429 204 36 10
Scene 5 Satisfaction evaluation of his own income Heil/ % 27.8 45.6 21.7 3.8 1.1
WTP/JG 54.47 86.86 127.19 130.48 126
WTA/JT 1770.02 1367.47 1044.12 1477.64 1390
WTA/WTP 32.5 15.74 8.21 11.32 10.95

(3) 73 3 MHEE AR BAAAREN] B R B AR PEVEA T DRIl (HA R B 1 Fe Ll i 2 A0 (5 5

M1 7p—5 03, SR 1A WTA/WTP AR S B 1 3k v v AR ) A1 IR 2 A Al RESZ D7 X T B8
IR BTN AN 2+ 20 B, JE X R R AN I 32 U5 B9 U0 B RS2 (AR 17 T 32 D5 AR T e e AN | B 3ns
TSR 32 V5 H R D) B R B AR 22 ), DRI LA ok AL B ety 0 5 ey 1S B R 2 0 3 g B g A
RN WTP P (ERAE B PF - (ELAOHE I TI i, WTA P25 {52 Rl D7 o0 (E A 3% I F& A1, a7 WTA/
WTP HHCAE L REZ BRI & SRR, B 6 7 st R AT rT R BE A3, 32 V5 i S S 2 s
THUE SOt WTP L WTA BIFT MBS, 52 A NI 45 0TIt 2 Rz kb  BEPE R AR AR 5

5 #ig

g5 LR, o] AR B AN 4518 Ho— il i 2R FH logit I B AR 4k A5 21 ) PG L5 v 8 5% X DU Y52 96 0 1T 24
MRS AR AR O R FREE Y S AT R WTP S ER(E S 450.17 JT ™' P11 2 A R R A WTA 0188
5772.71 5 a” P L WTA/WTP HUAE 12.8 4%, AEXFFRAERRAE 143 BH ., (HIEAFF A [ 8 SN Z S BT
S50 PO N AN IR ST SEA TR R  IZAE X FR I 5 SR B, B3 A% 8 20 0 2 BRAS ME LA g o
(BB AELRT R FHAT O 20 2= B i LA R . TRIET, AL WTP 5 WTA F (I 545 58 T, R 2 400 ROX
e R IR EE R TR P S B T 200 PO B R S S & TR R, = B TAT AT
rH AT S B S 3 A X 32 U A B S A R B A8 SURFIE DA SO S T S A RN 32 W A2 S R i e 1
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9 i XNEHE A5 FREE M EITAS 89 WTP (AT WTA {E 55 3R % Fr i 2879

IINT , R BRATTE P ) 32 58 A7 A W 8 B0 DRSS SO0, HE AN #5152 R KU LA 5oy, He = B T 3205
H S B 2 W A RS2 SN R T Ge it A, al 15 AN S 2 A PREE BRI R f 22 Bl
R T L AR RO, EHOR 2 PP B — IR N R R R R, 53 4h , X RS R A A
FERE JEAE PR R FH EE 2008 4F LA AL ATARIEEX 3 A8 B R R B A AR 2 R, ik
FrfE—L W5, B2, EEVAFRE M AN R — DR 2B R, b T 40— M BAR T 370 ) 2 2 8
WAL S AT AR AN B FUSE R SEBR T A 0 e 0, N BAE BT R B O A, PR, B
WA T ARSEIRER 4 TR AL — 2% T WL ) 15 e 2R S Ry S k5 SR | Al A X2 ¢ 9] 3 A X Y 2
PRI SRR AR E R BEE |, SN U5 X BME SR B BT s TR IR ARk A 7 ik i 4 IR ki
DRAP O R PRI AR BEA Y i PR P b B AR R AR AR B A T by 1) HH BRI (5 PN (VA S Ao, DT Ay il
SE PR LR [ S P (I B B2 A
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