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Improving validity and reliability of contingent valuation method through

reducing biases and errors: theory, method and application

CAI Zhijian', DU Liyong'?, JIANG Zhan'

1 College of Economics and Management, Nanjing Forestry University, Nanjing 210037, China;
2 Jiangyin Vocational and Technical College, Jiangyin 214405, China

Abstract: The criticism of Contingent Valuation Methods ( CVM) resolved mainly from two aspects: the validity and the
reliability of the results, and the effects of various biases and errors. The recent studies addressed the validity and reliability
of CVM result were arising out of different kinds of biases and errors, which included the disparities between WTA
(willingness to accept) and WTP (willingness to pay) , strategic effect, scope effect, elicitation effect, hypothesis effect,
sequencing effect and information effect etc. A set of comprehensive methods to reduce biases and errors was used to
evaluate the economic benefits of ecosystem restoration of Yangtze River Basin in Nanjing area in this paper. The nine
operating approaches were (1) to apply the WTP format rather than WTA format to elicit the individuals preference in the
survey to avoid the biases of income effect, and to substitute effect and endowment effect as well; (ii) to take dichotomous
choice questionnaire (DCQ) as a questionnaire-guided methodology to minimize the strategic bias and obtain a powerful
goodness-of-fit tests, in addition, to use both open questionnaire and payment-card questionnaire as pre-survey
methodologies to provide lower and upper valuation boundary estimates for DCQ survey, and the lower bid was selected
almost 100% acceptance while the upper level was almost 100% rejection; (iii) to define the evaluation object of
“ecosystem restoration of Yangize-river Basin 7 as a familiar, specific and clearly understanding of “ water quality

improvement” , and to pretest the photographs of swimming in describing the degreed of water quality improvement, so the
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part-whole problem ( scope bias) would be minimized where respondents have the experience of valuing the good in
question; (iv) to focus on individuals’ intention rather than attitudes toward their future payment behavior, to analyze the
respondents’ intention to determine whether their answers really signified zero WTP or made in jest or protest, and to elicit
the reasons for yes/no answers for the valuation question; (v) a survey of stratified random sample of 300 used in open
questionnaire, the same size in payment-card questionnaire, and a larger sample of 1700 in DCQ questionnaire. All the
sample sizes were significant; (vi) The trained investigators undertook the individuals by personal interviews rather than
mail survey and telephone interviewing; (vii) to chose tax and higher-water-price as the realistic, plausible, appropriate
and forced payment vehicle, and to remind the respondents that their choice would be the base for Nanjing's 12th five-year
urban water price reform plan, which could reduce the moral bias significantly; (viii) The distribution function of WTP was
made by median-estimation model in stead of mean-estimation model, because the former model had better robustness and
underlying the economic implication that the WTP for a good was constringed by income; (ix) to combine double-bounded
DCQ rather than single-bounded DCQ, log-log model rather than logic model to estimate the WTP value, because double-
bounded DCQ was statistically more efficient than the single-bounded DCQ, and log-log model resulted in higher validity
and reliability. The individual WTP elicited in this study was 270.7 ¥ RMB per household per year. The result provides a

scientific base for making the Nanjing's 12th five-year urban water price reform plan.
Key Words: contingent valuation method ( CVM) ; bias and error; validity and reliability ; willingness to pay ( WTP)
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B, NSO R A7 B LA S B R BRI TN AN 0 32 e a4 A, — ek U RS (B Ak T DI AR X 1l
X —FRP | H YT AR SCRI R E AT 40T
3.2.2 HRFH5IFMERE

FERIRBTT LA logit BB, 25 T A AR B2 5, WTP i E A 3455 809. 8 J6, H:95%
HYEAR XA [ 730,889 ] (3R 1 HgRAY 1) 45 A% B A8 /1, WTP AR 545 51 802. 4 I, H 95% 1Y
BEAF X[ 724,881 ] (FLAI2 ) W] DL J2 7540 15 LB 8 i) A2 o XA T 45 2R 52 AN R FE RUAR BT logit

R1 WTP HE(FEA%=1034)
Table 1 WTP estimates( sample size =1034)

Logit
At (1) (2) (3) 4)
Variable AL Single-bounded FAFL Single-bounded WHE Double-hounded XA Double-bounded
42 X Contain X A4 X not-contain X £1% X Contain X A4 X not-contain X
BeAR{E -0.175*** -0.221*** -0.386*** -0.379 "
Bid (0.018) (0.018) (0.018) (0.015)
(g el 0.985 1.772 % 0.286 1. 691 **
Constant (0.637) (0.106) (0.729) (0.105)
WTP* 809.8 802.4 463.3 446.7
FrifEiR Standard error (48.18) (47.7) (3.29) (3.25)
gzz ELI:fI:;iTw interval [730,889] [724,881] [433,493 ] [417,476]
M-R2 0.53 0.33 0.51 0.49
Log-logit
Ap (5) (6) (7) (8) B
Variable A FL Single-bounded B Single-bounded XA Double-bounded Double-bounded
4145 X Contain X A4 X not-contain X £145 X Contain X A X not-contain X
BAR{E -0.735"** -0.714*** -0.386*** -1.059 ***
Bid (0.06) (0.061) (0.018) (0.078)
R 0.138"*" 1.257 " 0.286 1.055***
Constant (0.673) (0.091) (0.729) (0.071)
WTP* 585.0 581.9 279.7 270.7
ARELR Standard error (14.36) (14.15) (4.80) (4.75)
95% ' {7 X [i] [571,618] [559,605 ] [268,291] [259,281]

95% Confidence interval
M-R2 0.56 0.40 0.52 0.46
JAR S X RREAY HR A w5 B0 LA R AR (i 2R 85 A e X RR AR IR R B B A B IR A
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PG TTAE RO (3) AR Y (4) BTN (3) B8 T e Hl s & B (4) R T %5 &, N WTP /)
B ERGEHL AR EESZ AR, Hanemann 55 8545 | B U AR T RS THRCR AR, 1
HAAE G AR il . WBME B SRS 2 0 SURAE (AL 1.7 £ b, SURBEUR , WTP B4R E DR LA
95% B A5 X 1A AR 2 L BRI Al 45 R A 1
3.2.3 XU B R R Y e

T TIEARRBEAIBOE T WTP BIMGREE R K BRI B8 AR 2 R EAG T RAH 22RO, BT
1R GERA TR AR B A FLVF SO BN 7, 0 CVM e 2 (DK ) SO 2R el sy | 1) P ek A
LA Weibull 4355 B ELE T B 00 WTP (3 T (B s Al A L2, R Togit A0 g 22 BE/NSE T R 5
PAAREAS R PRI 1% 57 B LB 15.09% ,iX 4> HE 5 Bohara BSEHF R ISR FHEAR 1R, A 48
T AR SRR EY logit FERL BT Sy TS

LR LA | U R RS TR AE S R G I S A R 270.7 J0/ (7 +a) .
4 HitHitie

ARBFFERS CVM AR i) S8 L0 BEE -5 J7 1% I H] S 2R BEAE R O B0 B9 98] £ D7 S8R B [ A R 1k
b BRSO S . — SR LR S T R A0S PR 5 | R BRI 7 U B £ ) S b bt 2 — 0 =X ) 6 A A%
OB, DA T A rp dy bR (B e i v i (IR e A A5 B B i 22 ; — R AE RIS Xt 52
VI AT B U L DX HUSCHE SR R B2 AR BT 20 6 S AR R JEAG V45 R A2 i =R o
il 1 S A TR DA B S b ARSI T 37 A T AR A2 175 3 1) AR AR i 227 I s /0 SE BN 5 DU KGO BT BT 2
DA < BREEH i, SCrP ARV BT B B ATk B K B AR RV U E S R G A, H 2 3 = 3
Sl B T LA R 52 1 3 R ALY - G L AT B T 52 8 1 A 5 0 e S R (R R R ) | LA
BEREAER CVML B9 FEIR N FIAE ARV 5 o A5 LR TN [ 5 | S FA X ] — HEARE A7 0 A | IR AN AT DG 35
CVM WFFEE R AT FEE AR, R, OB 2 2 5K RO A 5GBS 507k ERTMERIE R B2 T CVM
R P AR PRI RO, AR SCHTMRFE A S S A B9 TLAR I I A BIF 5 7 38, DA 2005 4F T BR SELE 2 4, AR A ¢
CVM AR | AT FEIE B o (4 S -5 07 1A U 2 A s AT S WIS ad A rp LA D7 3k 9 2 TR o P B
PRFHEFEI H A By BTG 2 R X TR AT R AL T 850 Z AIAS B sl A EL T A Y, 75 2401
R, 4 CVM WIS 25 R 5 | S EOR B4, ZRm BB TGRS B P R A | o 5 — a0 X0
F AP R KA X B8 T7 e B AN TE R, A5 B i WS R AT B A ] SEME R M 2T, 75 R
W IEATRE G PERY T ISR HIE ST 55 R AIEA WTP H B HE S AT S B = r=U S 306
G or 3 WP AG{EDA BT SRR S5 07 ik LS . 4R CVM BESEak A B, 2 AL e SCAE I Z i 52
Wi, F& I CVM AFFE A R RN T SEME A2 32 U5 1B 78 STAE R MR,

ASBIFEIN A P 5 i RO VL AR A5 R G R ) S AN R 270.7 I/ (F -a) ” BIBIEFE S5 A A
FE AT R BOE AR AR AR AN S SOk R A AR CVM R A T S R S AR
SR AR SR ST, 2005 45 R 5 R RV K T 9 S A R 100,66 T8/ (71 +a) 4555 4 H
KIS’ HRY | RAIRZ KM EBRIREEAE 0.5 70/ m’ 224, A2 e SCik T AT 45 SR 3 T S AR R
FUREARFAE, W E PR AN S AR A WTP R BB ARAL , 50 R SEBR ] e AR 52 19 7K b3k i 2 i
ATLARS T 0.5 90/ m . SEPR 12006 AR i ARG AUHT A — 07 R R A F AR — T e R AR
KRS 13K 0.8 T8/ m®” , FET RS SCERET (B0t 55 58 36 (1 A F 8 45 S AT LR 9 50T 4 K A i
A, T EUCIAYIE , i TSNS CVM 1S B IEAT AR, Z VB e RIS A B R R T
XF AR FIEWA R BUP AL T3 AR 2 E | I ARG A AR AR KAN SO 1S
S ERFEWASE K EDAME T 2% 5a B, EHEUIIR R, BARAM TR RS KRILREAE SRS

@ T RIAH AR A FR A ARG B — DR A E R e +— - KT R .
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PRIZ BLARAR DG S 2R A 7E A SRR M AR Vb i 5 K ab B 2% | B S b R ut i i ROHRVLI AR S R
GUIK S S AN R B R SN 1 R AR st v B4 18] 5 K Ab 3R 8%, (EL by 32 5 TCIE A DDA B R K BSR4 1
L RAN B0 A28 A K Uy 22 A 7 BE EE 451, ELABATTSE AT 1 SR K A3 A 788 73 I 4 sl R 4 T 7k Ak
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