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Abstract—Over 18 million people visit and enjoy the view of the 
world’s largest class caldera topography, which forms the important 
landscape element of National Park Aso. Aso grassland spreads and 
rare plants exist in the harmony of nature and human activities. 
This study was a Contingent Valuation (CV) survey to estimate 
the conservation value of Aso grassland. We hypothesized that 
the difference of presented bid amount and respondent’s latent 
willingness-to-pay (WTP) effects the stated WTP estimation. In 
multiple discrete choice CV, we identified the bid effect function and 
introduced it into the estimation process. As a result, the standard 
error was reduced by more than 70 percent compared with the 
usual discrete choice CV approach, and then the serious difference 
between mean and median previously estimated with the logarithm 
of WTP was dissolved.

Introduction_____________________
	 For ecosystems with valuable flora and fauna or nature 
conservation concerns, two types of the ecosystem can be 
considered. The first type of ecosystem is preserved by 
complete detachment from human activities. The second 
type of ecosystem is created with interactions of human 
activities, and the system and landscapes are maintained 
by these activities. Aso grassland, located in the southwest 
region of Japan, is the latter. It is spread over 128 km (80 
miles) of the world’s largest class caldera topography, which 
forms the important landscape element of National Park 
Aso. Fourteen thousand hectares of grassland spread to the 
Aso district of Kumamoto prefecture. Over 18 million people 
visit and enjoy the view of this magnificent landscape each 
year.
	 Aso grassland is natural, and endangered species and 
other domestic rare wild fauna and flora exist in harmony 
with human activities. For example, 1,600 out of the 2,200 
kinds of higher plants that exist in Kumamoto prefecture 
are found in the Aso district. The valuable flora and fauna 
are maintained by human activities such as grazing, mow-
ing, and open burning, which are continued as longstanding 
conventions. 
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	 However, with the decline of cattle farming and the change 
of farming patterns, the Aso grassland is difficult to main-
tain. In a related development, the Ministry of Environment 
enacted and enforced the “Nature Revitalization Law” in 
order to recover the impaired natural environment. One of 
the cases is Aso grassland, and cooperation and support from 
local and surrounding communities are especially important. 
Thus, this study examined the conservation value of Aso 
grassland for the people of the local areas, using Contingent 
Valuation (CV) methods.
	 The analytical framework of CV applied in this study has 
the following characteristics. First, to examine elicitation 
effects, it used a bid effect function to determine whether 
the replies of the respondents had bid effects. Second, it 
answers the question of whether the mean or median is most 
appropriate since they differ largely when a logarithm was 
taken for willingness-to-pay (WTP). Concerning this point, 
this paper shows that this problem is minimized when the 
error term was reduced and the difference of the mean and 
median value becomes smaller as a result of introducing the 
bid effect function.
	 The paper is divided into five sections, including the In-
troduction. Section two presents an analytical model, which 
concerns the bid effect function and elicitation effect such as 
starting point effects. The third section describes the survey 
questionnaire and explanatory variables, which were adopted 
in multiple discrete choice CV. The fourth section presents 
the estimation results, which considered the bid effect and 
analyzes the implications of the estimation result; and the 
fifth section concludes the analysis.

Analytical Model_ ________________

Identification of Bid Effect

	 The dichotomous choice CV normally presents a certain 
amount and asks whether respondents could “accept” or 
“not.” This question style is most common, however, there 
are some problems, such as the elicitation effect. There are 
two causes of elicitation effect. One is starting point effects 
or anchor effects and another is yea-saying bias (Bateman 
and others 2005; Blamey and others 1999; Boyle and Bishop 
1988). Starting point effects is a bias that the responses are 
influenced by the presented bid. Even though respondents 
might feel the bid is more than their latent WTP amount, 
since they have no alternative option, they tend to choose 
“accept” the presented bid amount, or they believe that the 
presented bid amount is the standard amount. Further, 
there is “yea-saying” bias when respondents easily accept 
the presented bid amount. They are considered to be the 
causes of overestimation of WTP.
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	 Thus, to examine the effect of the difference of presented 
bid amount and respondent’s latent WTP on the WTP 
estimation result, we separate such bid effect from the er-
ror term and estimate it. First, following Yabe and others 
(1999), consider yi

*  as the latent willingness to pay of the 
i respondent and take a natural logarithm by assuming a 
nonnegative number, which you can express as:

	 ln   y xi i
* = ′β

where xi is the attribute vector that includes the constant, 
and ß is coefficient vector of xi. It assumes that the gap 
between the bid ti and latent WTP, which is expressed as, 
δ i i it y= −ln ln *  affects the estimated WTP. Also, it assumes 
ψ ( )0 0=  and d dtiψ / > 0  for the bid effect function, ψ δ( )i

. 
This assumption implies that when the bid and the latent 
WTP match, there is no bias by the bid; otherwise, there 
is a bid effect that affects positively and the stated WTP yi 

become bigger (smaller) if δ
i

> <0 0( ) . Thus, the stated 
WTP can be expressed:

	 ln   y xi i i i= ′ + +β ψ δ ε( ) .

However, we assumed that the error term εi  is indepen-
dently and identically distributed (i.i.d.), which follows 
a normal distribution N i( , )0 σ 2 . In the next section, we 
present the WTP estimation model with application of the 
bid coefficient.

WTP Estimation Model

	 In this study, we assume that deterioration of environ-
mental standards of Aso grassland can be prevented by 
bearing a certain cost. In order to appraise the influence from 
respondents’ certainty of payments, we referred to Welsh 
and Poe (1998) and adopted Multiple Discrete Choice Ap-
proach. Thus, in response to the presented bid amount, the 
i th respondent can select one from the following options: 

	 1.	“Will pay”
	 2.	“Probably will pay”
	 3.	“Probably will not pay”
	 4.	“Will not pay”
	 5.	“Don’t know”

	 However, the purpose of this study is the estimation of bid 
effect; therefore, the analysis follows the dichotomous choice 
model to simplify the approach. Welsh and Poe put “not sure” 
as the third option; however, instead of considering “not sure,” 
which is treated 50 percent probability of WTP, this study 
considered it as “don’t know” and put it as the fifth option. 
There is still some controversy over including or excluding 
“don’t know” (Carson and others 1998; Garrod and Willis 
1999; Groothuis and Whitehead 2002; Haab and McConnell 
2002; Pearce 2003). Thus, we excluded the response “don’t 
know” when the reasons were: “Aso grassland should be 
conserved by means of another way,” “I didn’t understand 
the question well,” or “Others.” However, we treated “don’t 
know” as a negative response to payment and included them 
in the analysis only when the reasons were: “the amount 
is too expensive for me” or “I am not concerned about the 
conservation of Aso grassland.” 
	 Next, we define the probability that one would pay the 
presented bid as following. We define the probability of 
paying only when certain one would pay, in other words, 

when one chose option 1, it is considered “yes” where they 
bear the cost, and others from option 2 to 5, are considered 
“no” where they do not bear the cost. The probability that 
the revealed WTP of the i th respondent, yi is larger than 
the bid ti can be expressed as:

	

π β ψ δ εi i i i i i i

i

t y t x

t

= ≤ = ≤ ′ + +

=

Pr Pr ln

Pr ln

( ) ( ( ) )

( −− ′ − ≤

= − ′ − ≤

x

t x z
i i i

i i i i

β ψ δ ε

β ψ δ σ

( ) )

(( ( ))/ )Pr ln

== − − ′ −1 lnφ β ψ δ σ(( ( ))/ )t xi i i

	 (1)

However, zi i= ε σ/  is a random variable with standard 
normal distribution, φ ( )⋅  is standard normal distribution 
function. Also, the probability that the WTP amount, yi is 
smaller than the bid, ti is:

	 1 Pr ln− = > = − ′ −π φ β ψ δ σi i i i i it y t x( ) (( ( ))/ ) 	 (2)

From this, the binary variable for when respondents select 
the option 1 or select the other options 2 to 5 are defined as 
di

1 and di
2 , respectively and the log likelihood function lnL 

can be expressed using (1) and (2) as: 

	 ln ln ln 1            L d d
i

i i i i= + −
=
∑ [ ( )]

1

1 2π π 	 (3)

	 Finally, we can calculate parameters by the maximum 
likelihood estimation method to arrive at our result.
Furthermore, we could estimate the WTP with bid effect 
consideration where we separate those who would rather 
pay, in other words, those who select option 1 and 2 and 
those who would not pay by selecting option 3 to 5. 

Form of Bid Effect Function 

	 Now we consider the form of the bid effect function. First, 
the linear function, which meets the assumptions, can be 
expressed as:

	 ψ δ α β( ) ( )i i i it t x= − ′ln ln 	 (4)

Here, α  is the bid effect coefficient. When (4) is substituted 
for (1), it can be arranged as:

	 π φ
β

σ αi i i
i it y

t x
= ≤ = −

− ′
−











Pr 1
ln

1
( )

/ ( )

  
	 (5)

We must be careful with the denominator of this equation 
(5). When, σ α/( )1 − = e  neither σ  nor α  are uniquely 
determined because the combination of σ  and 1 − α  that 
satisfies e  is infinity though e  can be estimated by (3). 
This implies that if the bid effect function were linear, the 
bid effect coefficient is never independently estimated from 
the error term despite that the bid effect coefficient was 
included in (5). 
	 Thus, we assume the following bid effect function in order 
to estimate the bid effect coefficient. While we consider the 
hypothesis of the function and interpretation simplicity, the 
bid effect function is based on the logistic function, which is 
symmetry, and it resulted in the following function model: 

	 ψ δ α β( ) [ ( ( ))]i i it x= + − − ′ − }{ −1 exp ln 1 2  1 	 (6)
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When (6) is substituted for (3), the parameter of the explaining 
variable including σ  and α  can be estimated by the method 
of maximum likelihood. Thus, the following null hypothesis 
and alternative hypothesis can be considered regarding the 
influence of bid on the estimated WTP: 

	 H Ha0 0 0: :α α= >

Here, H0 means the bid is not affecting and Ha means bid 
is affecting the estimation positively. In the following, it 
explains the examination, which was carried out to verify 
this hypothesis.
	 The median and mean of latent WTP can be estimated as  
exp( ˆ )′x β  and exp( ˆ ) exp( ˆ / )′x β σ 2 2 ,  respectively. Here, β̂  
and σ̂  are the estimated coefficient and x  is mean values 
of explanatory variables. Also, the confident interval is cal-
culated according to the method proposed by Krinsky and 
Robb (1986) with 4,000 extractions. 

Design of Questionnaire Survey and 
Hypothetical Question_ ___________

Hypothetical Question

	 The hypothetical question given to respondents was as 
follows:

	 Question: In the near future, suppose that grassland could 
be converted to forest and grassland could be lost as grazing and 
open burning are discontinued in Aso region. In order to prevent 
that happening, we set up the ‘Aso Grassland World Heritage 
Fund’ to register and conserve the grassland in combination with 
the world’s largest class caldera geographical features into a 
World Heritage Site and support a series of conservation 
activities. Suppose the activity cost of the ‘Aso Grassland 
World Heritage Fund’ is supported by the public contribu-
tion. Of course, the contribution is only used for registration 
and maintenance of Aso grassland as a World Heritage Site. 
Please keep in mind that the amount of this contribution will 
be deducted from your total allowance for other expenses. If 
the fund costs (***) per household per annum, would you pay 
that amount of money? (Select only one.)

	 1.	“Will pay”
	 2.	“Probably will pay”
	 3.	“Probably will not pay”
	 4.	“Will not pay” 
	 5.	“Don’t know”

The (***) were replaced with one of eight amounts of money 
from 100 to 20,000 yen. The question to identify “Protest/No 
answer” followed the above question.

The Respondents’ Characteristics and 
Survey Method

	 The target samples of the survey questionnaire were chosen 
from the inhabitants of Kumamoto prefecture. According 
to the 1995 Census, there are 1,781,752 people in 594,197 
households. After randomly selecting samples by telephone 
number, the questionnaires were sent by post, and the sur-
vey period was for a month of December 1998. There were 
seven patterns of survey questionnaires; however, this study 

only focuses on the ones with the multiple discrete choice 
methods. One thousand questionnaires were sent and 418 
were returned as valid responses.

Summary of Survey Results

	 Let’s first look at the socio economic attributes of the 418 
respondents. The mean age was 59.1 years. The household 
income of 2 to 4 million yen (U.S. $18,000 to 36,000) was 27.8 
percent; 4 to 6 million yen was 19.4 percent; 6 to 8 million yen 
was 15.8 percent and so on. Also, the no response rate was 
9.8 percent. The income distribution of the respondents 
was slightly lower than the national household income 
average.
	 Since the respondents were from Kumamoto where Aso is 
located, 87.5 percent of them have been to Aso. Regarding 
the grassland landscape of Aso region, 98.2 percent of them 
positively evaluated the grassland spectacle in the Aso area; 
they mostly responded with “very beautiful” (78.2 percent) 
and “beautiful” (20.1 percent). Respondents also suggested 
that they would visit Aso for sightseeing or a family trip 
within the next 5 years; 88.0 percent of them answered 
“definitely visit” (65.3 percent) and “probably visit” (22.7 
percent).
	 In response to whether it is necessary to continue activities 
such as grazing and open burning to maintain Aso grass-
land and conserve rare flora and fauna, 90 percent of the 
respondents answered positively with “want the activities 
to continue over the expanded area” (31.8 percent), “want 
the activities to continue at the present level” (46.2 percent), 
and “even if the area was reduced, still want the activities to 
continue” (12.0 percent). Regarding purchase of the beef of 
cows that pastured in the Aso grassland as a support activity, 
the respondents answered with, “even if the price is about 
20 percent higher, I may buy it” (13.2 percent), “Even if the 
price is about 10 percent higher, I may buy it” (40.4 percent), 
and “If the price is the same, I may buy instead of other beef” 
(29.2 percent), thus positive support was observed.
 	 Also, they were asked, if the hypothetical amount men-
tioned in Contingent Valuation is implemented, what is the 
possibility that Aso grassland is conserved: “100 percent 
can be maintained” (10.3 percent), “80 to 99 percent” (27.8 
percent), “60 to 79 percent” (22.5 percent), “40 to 59 percent” 
(26.8 percent), and “39 percent or less” (4.7 percent). From 
this, it appears that comparatively high trust is put in place 
towards the effect of a virtual fund.

Attributes of Explanatory Variables

	 From the questionnaire survey, several explanatory 
variables were examined (table 1). After removal of samples 
with “Protest/No answers” and many missing variables, the 
total sample used for analysis was 332. The income variable 
(INCOME) and the log of the age variable (LAGE) were used 
as the social economic attributes variable. The mean income 
and the mean age in the sample were 5,748 thousand yen, 
58.6 years old, respectively, and the mean of the logarithm 
of the age was 4.070. As for the income, the expected sign 
condition is positive.
	 Beauty of Aso grassland (BEAUTY) was used as the 
evaluation concerning the motivation of Aso conservation 
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and the logarithm of the evaluation point was taken from 
“very beautiful = 5 to not beautiful at all = 1.” The possibil-
ity of visiting Aso for “sightseeing or a family trip within 5 
years” was created as a dummy variable (TRIP) according to 
“definitely visit = 1, others = 0” and the mean was 0.765.
 	 For the dummy variable, with regards to the activities for 
conservation of Aso grassland, it was defined as CONSER-
VATION according to “want the activities to continue to 
the expanded area = 1, others = 0” and the mean was 0.394. 
Regarding the purchase of beef of the cows that pastured in the 
Aso grassland as a support activity, it was defined as BEEF 
according to “even if the price is about 20 percent higher, I may 
buy it = 1 and others = 0” and the mean was 0.196. 
	 In addition, a subjective conservation probability that in 
case the hypothetical measure was implemented was created 
as a dummy variable (POSSIBILITY), and it was defined 
as the possibility that Aso grassland is conserved is “more 
than 70 percent = 1 and less than 70 percent = 0.” These 
variables are expected to be positive.

Bid Effect and Estimation  
Results_________________________

When WTP Was Certainly Expressed

	 In multiple discrete choice CV, when respondents selected 
1 it was considered as “YES” and when they selected other 
options, 2 to 5, it was considered as “NO,” following the 
discrete choice model. The result is shown in Model 1 and 
Model 2. Model 1 does not include the bid effect function 
ψ δ( )i  in the log likelihood function of the equation (3), and 
it follows the usual method of estimating dichotomous choice 
CV. Model 2 is when bid effect was considered (table 2).

	 Estimate Result of Model 1 That Does Not Consider 
Bid Effect. In the estimation result, neither logarithm 
of age LAGE nor INCOME had any significant difference 
from zero at the 10 percent level. Similarly, BEAUTY of 
Aso grassland was not significantly different from zero at 
the 10 percent level. However, the possibility of visiting 
Aso within 5 years (TRIP), those who want the activities to 
continue to the expanded area (CONSERVATION), and the 
purchase of the 20 percent more expensive beef of cows that 
pastured in the Aso grassland (BEEF) showed significant 
differences from zero at the 10 percent, 1 percent, and 1 
percent levels, respectively. Thus, we found that those with 
higher use possibility of the Aso grassland and those with 
higher conservation interests had higher WTP. Also, they 
are in agreement with the expected signs.

	 Next, the mean WTP for conservation of Aso grassland 
using Model 1 would estimate 3,904 yen per household per 
annum and the 95 percent confidence interval (CI) is 2,055 
to 8,884 yen (table 3). The median WTP was 948 yen and 
95 percent CI was 715 to 1,252 yen. Thus, the mean became 
4.11 times of the median in Model 1. The reason is likely 
that the respondents were influenced by the bid amount and 
because the logarithm of the WTP was taken. In order to 
reduce these effects, we will next show the model with the 
bid effect consideration.

	 Estimate Result of Model 2 That Considered the Bid 
Effect. In Model 2, the coefficient of the bid effect α  was 
positive, and the t value was 8.353. Because a one-tailed 
t-test with 99.9 percent confidence was 3.291, the coefficient 
α was significantly different from zero at the 0.1 percent level. 
Therefore, the null hypothesis H0 that it assumes the bid effect 
coefficient is zero is rejected at the 0.1 percent level.
	 Moreover, when the likelihood ratio test on Model 1 and 
Model 2 was done to give the effectiveness of the formu-
lation in Model 2, the χ2 test statistic became 5.958, and 
χ2(1) =5.412 at the 2 percent significance level. Thus, the 
null hypothesis that the formulation of Model 1 was correct 
was rejected at the 2 percent significance level. Therefore, it 
can be said that it was statistically proven that Model 2 is 
a preferable model as the bid effect has a positive influence 
when the WTP is estimated.
 	 In addition, the coefficient of the standard error σ̂  was 
reduced by 70.6 percent from 1.682 of Model 1 to 0.494 of 
Model 2. The reason is that the part explained by the error 
term decreased as the error term of Model 1 was divided 
into the bid effect and the error term in Model 2. As a result, 
the mean of WTP per household of Model 2 is 1,028 yen 
and 95 percent CI was 799 to 1,374 yen. The median is 909 
yen and CI was 715 to 1,163 yen. It is understood that the 
mean remained about 1.04 times the median, and the gap 
between the mean and median decreased greatly compared 
with Model 1. 
	 By the way, the coefficients of the explanatory valuables 
such as INCOME and LAGE both were significantly different 
from zero at the 10 percent level and they met the expected 
signs. On the other hand, BEAUTY of Aso grassland was 
not significant at the 10 percent level. However, TRIP, 
CONSERVATION, and BEEF showed significant differences 
from zero at the 5 percent, 1 percent, and 5 percent levels, 
respectively. Thus, we found that with introduction of the 
bid effect function, t values of other variables except BEEF 
also increased. Additionally, when we consider the result of 
χ2 test statistics, Model 2 reveals that the explanation power 
of the entire estimation improved, as well.

Table 1—Variable list and expected sign.

	 Standard	 Expected
Variables	 Description	 Mean	 deviation	 sign

INCOME	 Income (1 million yen)	 5.748	 3.422	 +
LAGE	 Log of age	 4.070	 2.773	 –
BEAUTY	 Log of evaluation point of landscape of grassland	 1.556	 0.126	 +
TRIP	 1/0, 1 = will visit Aso in 5 years	 0.765	 4.124	 +
ACT	 1/0, 1 = conservation should be expanded	 0.394	 0.490	 +
BEEF	 1/0, 1 = would buy meat of cows fed Aso grass at more than 20 percent higher price	 0.196	 0.397	 –
POSSIBILITY	 1/0, 1 = possibility that grassland is conserved by fund is more than 70 percent	 0.539	 0.499	 –
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Table 2—Estimated parameters (significant at 1 percent, 5 percent, and 10 percent level is indicated by 
***, **, and * respectively; t-statistics in parentheses).

	 Will pay	 Probably pay	
	 Model 1	 Model 2	 Model 3	 Model 4

Constant	 0.766	 0.512	 5.391**	 5.701***
	 (0.185)	 (0.180)	 (2.137)	 (2.629)

INCOME	 0.044	 0.081	 0.028	 0.037
	 (0.951)	 (1.963*)	 (0.802)	 (0.946)

LAGE	 0.812	 1.013*	 0.326	 0.107
	 (1.214)	 (1.841)	 (0.808)	 (0.267)

BEAUTY	 0.739	 0.309	 1.136	 1.412*
	 (0.413)	 (0.325)	 (0.996)	 (1.752)

TRIP	 0.652*	 0.624**	 0.026	 0.258
	 (1.961)	 (2.382)	 (0.106)	 (0.949)

ACT	 0.833***	 0.800***	 0.636**	 0.646***
	 (2.610)	 (2.815)	 (2.550)	 (2.797)

BEEF	 1.279***	 0.747**	 0.806**	 0.922***
	 (3.554)	 (2.401)	 (2.239)	 (2.987)

POSSIBILITY	 0.662**	 0.652**	 0.022	 -0.058
	 (2.163)	 (2.426)	 (0.093)	  (-0.248)

Bid effect α 		  3.683***		  3.647***
		  (8.353)		  (7.683)

Error term σ 	 1.682***	 0.494***	 1.079***	 0.252**
	 (8.320)	 (3.146)	 (6.242)	 (1.967)

Log-likelihood	 –148.300	 –145.321	 –96.110	 –94.204

Table 3—Estimated willingness to pay.

	 Will pay	 Probably pay
	 [95 percent CI]a	 [95 percent CI]a

	 Model 1	 Model 2	 Model 3	 Model 4
	 (WTP 1)	 (WTP 2)	 WTP 2 	 (WTP 3)	 (WTP 4)	 WTP 4
	 WTP 1	 WTP 3

Mean	 3,904	 1,028	 0.26	 15,875	 9,633	 0.61
	 [2,055 to 8,884]	 [799 to 1,374]		  [10,144 to 27,461]	 [7,274 to 12,415]

Median	 948	 909	 0.96	 8,871	 9,333	 1.05
	 [715 to 1,252]	 [715 to 1,163]		  [6,867 to 11,345]	 [7,096 to 12,415]

 Mean  
Median	 4.11	 1.13	 1.79	 1.03
	 a Confidential interval (CI) is calculated according to the method proposed by Krinsky and Robb (1986) with 4,000 extractions.
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When WTP Includes Somewhat  
Uncertain WTP

	 We also considered willingness to pay (option 1 of “will 
pay”) and somewhat uncertain willingness to pay (option 2 
of “will probably pay”) as “YES” of the discrete choice model, 
and the other options, 3 to 5, as “NO.” Model 3 is when bid 
effect was not considered and Model 4 is when bid effect 
was considered. 

	 Estimate Result of Model 3 That Does Not Consider 
the Bid Effect. In the estimation result of Model 3, none 
of INCOME, LAGE, BEAUTY, TRIP and POSSIBILITY had 
any significance at the 10 percent level. Those who want the 
activities to continue to the expanded area (CONSERVA-
TION) and the purchase of the 20 percent more expensive beef 
of cows that pastured in the Aso grassland (BEEF) showed 
significant difference from zero at the 5 percent level. Also, 
they are in agreement with the expected signs.
	 Next, the mean WTP for conservation of Aso grassland 
using Model 3, would be 15,875 yen per household per an-
num and 95 percent CI is 10,144 to 27,462 yen. The median 
WTP is 8,871 yen and CI is 6,867 to 11,345 yen. Thus, the 
mean became 4.1 times and the median became 9.6 times 
more than those of Model 1 since we included those samples 
whose probability of payment is less. 

	 Estimate Result of Model 4 That Considered the 
Bid Effect. In Model, 4 which considered the bid effect, the 
coefficients of the explanatory valuables such as INCOME, 
LAGE, TRIP, and POSSIBILITY were not significant at the 
10 percent level. However, BEAUTY, CONSERVATION, and 
BEEF were significantly different from zero at the 5 percent, 
1 percent, and 1 percent level, respectively. BEAUTY was not 
significant even at the 10 percent level in Model 3; however, 
it was significant at the 5 percent level. 
	 Next, the coefficient of the bid effect α  was positive, and 
the t value was 7.683. For a one-tailed t-test, the coefficient 
of α  had significance at the 0.1 percent level. Therefore, also 
in Model 4, the null hypothesis H0 that it assumes the bid 
effect coefficient is zero is rejected at the 0.1 percent level.
	 In addition, the likelihood ratio test on Model 3 and Model 
4 shows that the χ2 test statistic became 3.812, and 
χ22(1) =2.706 at the 10 percent significance level. Thus, the 
null hypothesis that the formulation of Model 3 was correct 
was rejected at the 10 percent significance level. Therefore, 
even when the probability of payment is less, it can be said 
that it was statistically proven that Model 4 is a preferable 
model as the bid effect has a positive influence when the 
WTP is estimated.
	 Moreover, the mean WTP would be estimated at 9,633 
yen per household per annum and the median WTP was 
9,333 yen. Since σ̂  is small as 0.252 in Model 4, there is 
not much difference as the mean is 1.03 times of the median. 
Also, there is not much difference in the median for Model 
4, which is 1.05 times that of Model 3.
	 By the way, as shown in Model 3, since we included those 
samples whose probability of payment is less, the mean and 
median increased many times more. That is, compared with 
Model 1, the mean in Model 4 increased 9.4 times more and 
the median increased 10.3 times more. 

Conclusion______________________
	 This study was a survey of local residents about the con-
servation value of Aso grassland. As we hypothesized, the 
difference δ i  of the presented bid amount and the respon-
dent’s latent WTP amount effects the WTP estimation result; 
we considered bid effect function ψ δ( )i  and estimated the 
effect of δ i . As a result, in the multiple discrete choice CV, 
when willingness to pay (option 1 “will pay”) was consid-
ered as “YES” and when both “will pay” and “probably pay” 
were considered as “YES,” both bid effect coefficients were 
estimated to be significantly different from zero at the 0.1 
percent level. 
	 Furthermore, we had the dilemma of choosing mean or 
median since a gap between the mean and median previ-
ously emerged when estimated with the logarithm of WTP. 
However, this study showed that the dilemma dissolved as 
the difference between them became 1.13 and 1.03 times. 
This is due to reduction of standard error by more than 70 
percent with introduction of the bid effect function. 
	 Also, if the conservation value of those who do not answer 
the question is zero yen, the average environmental value 
that local people pay for the contribution was 429.7 yen 
(= (mean WTP) 1,028.0 × (return rate) 0.418). When this 
amount was multiplied by 594,197 households of Kumamoto 
prefecture, the annual value became 255 million yen (U.S. 
$2.3 million). Thus, this prefecture might be able to expend 
such an amount of money to conserve Aso grassland.
	 On the other hand, there was a problem that the time of 
the trial and error increased as the incidence of the error 
during estimation increased compared with a previously 
used method since we introduced the bid effect function to 
the estimation formula and did the maximum likelihood 
estimation by using TSP/GiveWin4.5. 
	 Moreover, due to the form of the bid effect function based 
on the logistic function in this study, both estimations with 
and without this function took almost similar medians. In 
other words, as the estimation result depends on the form of 
the bid effect function, the decision of the form is something 
to be resolved in a future study.
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