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Abstract 
This paper focuses on estimating willingness to pay for irradiated food using a non-hypothetical 
experiment utilizing real food products (i.e., ground beef), real cash, and actual exchange in a 
market setting.  Single-bounded and one and one-half bounded models are developed using 
dichotomous choice experiments.  Our results indicate that individuals are willing to pay for a 
reduction in the risk of food-borne illness once informed about the nature of food irradiation.  
Our respondents are willing to pay a premium of about $0.77 for a pound of irradiated ground 
beef, which is higher than the cost to irradiate the product. 
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1. Introduction 

Despite the fact that food has never been as safe as it is today, food safety remains a major 
issue.  The Centers for Disease Control and Prevention estimated that 76 million people get sick, 
more than 300,000 are hospitalized, and 5,000 Americans die each year from foodborne illness 
[1].  Although the developments related to the adoption of Hazard Analysis Critical Control Point 
(HACCP) and other safety standards may have helped reduce the incidence of foodborne illness 
in the U.S., infections with Salmonella, E. coli O157:H7, Campylobacter, and Listeria remain 
and are alarmingly an ever present phenomenon.  To really make a difference, new approaches 
for prevention are needed.  One such approach is the use of food irradiation technology.  Food 
irradiation is a food safety technology that can eliminate disease-causing germs from foods. Like 
pasteurization of milk, and pressure cooking of canned foods, treating food with ionizing 
radiation can kill bacteria and parasites that would otherwise cause foodborne disease.  Food is 
irradiated in a special processing facility where it is exposed to an electron beam or x-ray, 
generated from electricity or gamma rays produced from cobalt 60.  Careful monitoring ensures 
that the food receives the prescribed amount of irradiation to destroy harmful bacteria.  Based on 
hundreds of studies, the World Health Organization, the Food and Drug Administration (FDA), 
the U.S. Department of Agriculture (USDA), and the Centers for Disease Control and Prevention 
(CDC) have endorsed the safety of irradiated food.  The CDC conducted a study of the potential 
benefit of irradiating meat and poultry in the U.S.  They estimated that irradiating 50 percent of 
meat and poultry will result in the prevention of nearly 900,000 cases of infection, 8,500 
hospitalizations, and 350 deaths each year [2].  

Despite these benefits, the use of this technology as an important health and food safety 
tool that could complement rigorous safety programs is still limited.  This paper focuses on an 
important component of its acceptance: estimating consumers' willingness to pay (WTP) 
irradiated food using a non-hypothetical market experiment with real products (i.e., irradiated 



International Symposium “New Frontier of Irradiated food and Non-Food Products”22-23 September  2005, KMUTT, Bangkok, Thailand 

 

   

ground beef), cash, and actual exchange.  A number of papers in the economics literature, 
including Shogren et al. [3] and List [4], have also used real products, cash, and actual exchange 
in a market setting.  The analysis is conducted using Single-Bounded (SB) and One and One-Half 
Bounded (OOHB) dichotomous choice experiments [5].  Our results suggest that individuals are 
willing to pay for reducing risk of food-borne illness once informed about the nature of food 
irradiation.  

 
2. Literature review 
 To estimate WTP for irradiated food, we use the approach taken in the Contingent 
Valuation Method (CVM).  CVM is an approach used to measure the economic value of goods or 
services that are not typically valued in the marketplace.  In its simplest form, a survey 
instrument describes the good to be valued and then asks the respondent how much he or she 
would be willing to pay for the good.  Since its earliest applications, the CVM has been 
extensively refined over the past 30 years.  Today, CVM studies place a premium on realism in 
the survey design, incentive-compatible WTP elicitation, and econometric sophistication. Today, 
open-ended questions are rarely used, having given way to dichotomous-choice formats in which 
respondents are asked if they would be willing to pay a specific amount.  
 Given the hypothetical nature of CVM, validity and bias have been central concerns in the 
literature.  Early efforts of Bishop and Heberlein [6] found that hypothetical questions can yield 
responses that are similar in magnitude to that of true market behavior and, although there is still 
some debate about the method, many studies have found that elicited values can be realistic 
measures of WTP.  Two of the main areas of concern in the CVM literature are construct validity, 
whether the results are consistent with economic theory, and content validity, how well the 
survey instrument presents the problem and captures true preferences.  A source of bias that has 
been of particular concern in the literature is the tendency to “yea say,” leading to greater 
estimates of WTP than is probably realistic.  Evidence of this “hypothetical bias” is widespread 
[7-10].  To counter such problems, some studies have investigated means of calibrating 
hypothetical WTP to non-hypothetical results obtained in an experimental setting [11-14].  In 
general, the consistent lesson in the literature is that the more realistic the setting, the less is the 
hypothetical bias and the more valid the results will be.  To the extent that real payment can be 
used, confidence in the results will increase (e.g. [15]). 
 A few of studies have elicited WTP for irradiated meat [16-18].  One such study is by 
Shogren et al. [18] which is an empirical study composed of a mail survey, a lab experiment, and 
a retail-store semi-controlled experiment.  In each case, individuals are confronted with a choice 
between conventional and irradiated chicken breast.  They concluded that consumer choices were 
similar across market settings at a price premium for irradiation.  Their findings also suggest that 
individuals are initially skeptical of irradiated food but their concerns can easily be put to rest 
through simple educational devices.  They also noted that the premium their respondents were 
willing to pay for irradiated chicken breasts easily covers the additional costs for commercial 
scale irradiation.  No other known study, however, has elicited WTP for irradiated ground beef 
using a non-hypothetical CVM. 
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3. Experimental Method 
We conducted face-to-face WTP experiments to a total of 484 consumers at selected 

stores of the regional supermarket chain in Austin, Houston, San Antonio, and Waco, Texas from 
March-June 2002, using real products, cash, and actual product exchange in a supermarket 
setting.  The sample size was determined partly as a function of the budget for our study.  We 
conducted the study in four cities in Texas to get a good representation of consumers in the state.  
Table 1 exhibits the profile of our sample as compared to the profiles of Texas and U.S. 
population.  About 57 percent of our sample are female, 54 percent are white, and 45 percent 
have incomes between $30,000 and $75,000 per year.  Our sample is representative of the Texas 
and U.S. population in terms of income, employment status, and marital status.  Our sample, 
however, includes more women and other ethnic groups (i.e., Hispanics).  This was expected 
since the study targets shoppers in the family who tend to be female in cities with relatively high 
Hispanic population. 

The WTP experiments were carried out in 13 supermarkets using real products (i.e., 
ground beef) and cash.  About 13-15 respondents per store were selected for the experiment.  The 
respondents were randomly selected from among the shoppers in the supermarkets.  The selected 
individuals were asked if they purchase and consume ground beef, and, if so, were invited to 
participate in a survey.  If the selected individual was not eligible or refused to participate, 
another individual was then randomly chosen.   The respondents were first provided information 
about food irradiation as presented in figures 1 and 2.  After information about food irradiation 
was provided, each respondent was given a pound of non-irradiated ground beef and a randomly 
chosen amount of cash.1 The respondents were told that the meat and cash were gifts for 
participating in the study.  The respondent was then asked whether he or she would be willing to 
exchange the pound of non-irradiated ground beef and the cash for a pound of irradiated ground 
beef.  If the respondent accepted the bid, the cash amount was recorded as his/her WTP first-bid 
value, and the exchange was made.  However, if the respondent rejected the bid, he/she was again 
asked his/her willingness to exchange a pound of non-irradiated ground beef and a half value of 
the cash (representing second bid value for the OOHB specification) for a pound of irradiated 
ground beef.  If the answer was “yes,” the cash amount was recorded as his/her WTP second-bid 
value and the exchange was made. 

In developing the experiment, a two-day pretest was carried out in a local supermarket in 
College Station, Texas.  The objective of the first pre-test day was to use open-ended WTP 
question to help us determine the bid values to be used in the dichotomous choice CV 
experiments.  Hence, on the first day, the research protocol was the same as that used for the 
actual experiments, except for the WTP question.  During this day, the respondents were asked an 
open-ended question on the amount they would be willing to pay a premium for irradiated ground 
beef.  This bid value was recorded and compared with a predetermined value.  If it was higher 
than the predetermined value, the respondent received a package of irradiated ground beef, 
otherwise he/she was given a package of regular ground beef. The open-ended responses from 
these pre-tests were then used to select the bid values and sample sizes to be used in the 
dichotomous-choice questions in the main experiment using the Distribution with Equal Area Bid 
                                                 
1 Cash amounts were randomly chosen based on values calculated from the DWEABS model as 
discussed below. 
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Selection (DWEABS) model [19].  The DWEABS, using an iterative procedure, helps us select 
the optimal bid values as well as the sample sizes corresponding to each bid that minimizes the 
mean square error of the welfare measure.  Pretest data and total sample sizes are required as 
inputs for DWEABS model to calculate optimal bid values and sample sizes corresponding to 
each bid. 

On the second day of the pretest, the dichotomous choice with follow-up experimental 
design was tested with the specific bid values calculated from the DWEABS model.  These pre-
tested bid values were then used for the actual experiments. 

The experiment was designed to achieve the highest degree of realism possible.  Real 
meat products were used in order to give the respondent an experience similar to standing at the 
meat counter and making choices.  Real cash was used to make it clear that the respondent was 
making real sacrifices if he or she chose to pay for the irradiated meat.  It is possible that 
respondents treated the gift given to them in the experiment differently than the rest of their 
budget, although we attempted to diminish this possibility by emphasizing that the meat and 
money were a gift and that they could keep these at the end of the interview.  They were also told 
that they could stop or walk away at anytime during the interview if they so desired and still keep 
the gift given to them.  A similar method was employed by Shogren et al. [18], although in that 
study a payment of $30 was given to the respondent, and they were informed that they would be 
offered an opportunity to purchase a good for up to $5.  One source of bias for which we could 
not correct is the possibility that WTP at the time of the experiment is greater because of the 
novelty of the irradiated product.  This issue is further addressed in the results section.  
 
The Empirical Framework 
 Although statistical information could be maximized using an open-ended WTP question, 
this ignores considerations of an individual's cognitive capacity [20].  Individuals often cannot 
simply state their WTP off the top of their head. The closed-ended dichotomous choice format 
comes closer to how individuals think and what they can answer.  Consequently, we used the 
dichotomous choice with follow-up experimental methodology in this paper and estimated a 
single-bounded (SB) and one and one-half bounded (OOHB) model [21].  We provide first the 
standard model for the SB model, and then discuss the extension to the OOHB case. 
 
Single-Bounded (SB) Model 

Assume that an individual's utility function is well behaved and defined over market 
commodities, q and x, respectively, where x is a bundle of commodities other than q.  Let the 
individual’s income, y, her characteristics, s, and the stochastic component of preference is ε.  
Define an indirect utility function for the individual as v(p,q,y,s,ε).  Suppose the individual is 
confronted with the possibility of securing a change from q0 (non-irradiated ground beef )to q1 
(irradiated ground beef ) and this change costs $ A. If she regards this change as an improvement, 
then v(p,q1,y-A,s,ε) ≥ v(p,q0,y,s,ε).  The probability that an individual would accept the change at 
cost $ A is, therefore, 
(1) { } { }1 0Pr response is "yes"   Pr ( , , , , ) ( , , , , )v p q y A s v p q y sε ε= − ≥ . 
An equivalent way to express this same outcome uses the compensating variation measure, which 
is the quantity C that satisfies 
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(2) 1 0( , , , , ) ( , , , , )v p q y C s v p q y sε ε− = . 
Thus C=C(p,q0,q1,y,s,ε) is her maximum WTP for the change from q0 to q1. In general, it is 
assumed that the respondent knows this C, but it is unknown to the analyst. The respondent will 
answer “no,” if her maximum WTP value is smaller than the cost of the change, i.e.,C A< . 
Therefore an equivalent condition to (1) is  
(3) { } { }0 1Pr response is "no" Pr ( , , , , , )C p q q y s Aε= < . 
The analyst treats C as a random variable, with an assumed cumulative distribution 
function, ( )CG ⋅ , and probability density function, ( )Cg ⋅ . By construction, we interpret 

{ }( ) Pr response is "no"CG ⋅ = , and the probability of yes response is  

(4) { }Pr response is "yes" 1 ( )CG A= − . 
An individual’s random WTP can be formulated by assuming that C normally with 

{ }E C Xμ β= = , and 2Var( )=C σ . Hence, Az μ
σ
−

=  is a standard normal variable and equation 

(4) can be rewritten  
(5) { } ( )Pr response is "yes" 1 z= −Φ  
where Φ(⋅) is the standard normal distribution. Hence, the model equates to a probit model with 

an intercept term of μ
σ

 and a bid coefficient of 1
σ

:  

(6) { } ( )Pr response is "yes" A Aμ α β
σ σ
⎛ ⎞= Φ − ≡ Φ −⎜ ⎟
⎝ ⎠

. 

Note that, we can rewrite the right hand side of equation (1) as follows: 
{ } { }1 0Pr response is "yes"   Pr ( , , , , ) ( , , , , ) 0v p q y A s v p q y sε ε= − − ≥  

{ } { }0 1Pr response is "yes"   Pr ( , , , , , , ) 0v p q q y A s ε= Δ ≥  
If ( )vΔ ⋅ equals zero, then an individual will be indifferent to the proposed improvement. From 
equations (2) and (6), we suppress A with C, obtain 0Cα β− = , and an individual maximum 
WTP is 

(7) WTP α
β

= − . 

 Both the SB and OOHB models are estimated using maximum likelihood [19, 22-24].  
For the SB model the log-likelihood function is: 
 
(8) ( )( ) ( )( ){ }1

ln ( , ) ln ln 1ns Y N
i i i ii

L d A d Aα β α β α β
=

= Φ − + −Φ −∑ ,  

where 1Y
id =  if the ith response is “yes” and 0 otherwise, while 1N

id =  if the ith  response is “no” 

and 0 otherwise [25].  The maximum likelihood estimator, denoted $ ( , )θ α β≡ , is the solution to 
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the equation 
$ln ( ) 0.L θ

θ
∂

=
∂

 The asymptotic variance-covariance matrix of $θ  is given by the 

Cramer-Rao lower bound,  

(9) $( )
1

2 ln ( )
 
LV E θθ

θ θ

−
⎡ ⎤⎛ ⎞∂

= −⎢ ⎥⎜ ⎟⎜ ⎟′∂ ∂⎢ ⎥⎝ ⎠⎣ ⎦
 

  
One-and-One-Half Bounded (OOHB) Model 
 In recent years it has been recognized that the econometric efficiency of the single-
bounded approach is limited.  A variety of approaches have been proposed to gather more data 
from each respondent. There is no consensus that one method is always preferred to others [25].  
One approach that is now widely used is the “double-bounded” (DB) dichotomous choice 
framework.  In the DB approach, a second WTP question is asked in which the bid is increased 
for those who responded “yes” and decreased for those who responded “no.”2  Despite the 
increased econometric efficiency [26], however, Hanemann and Kanninen [20] argued that there 
is evidence that some of the responses to the second bid are inconsistent with the responses to the 
first bid due to the fact that two separate overlapping sets of bids are asked.  For example, 
imagine a scenario a) if a respondent answers “no” to 80-cent bid but she answers “yes” to a 40-
cent bid; scenario b) if the respondent answers “yes” to 20 cent-bid and she answers “yes” to 40-
cent bid.  Seeing that the probability of accepting 40-cent bid is conditioned by the first bid 
question, the calculated probability of accepting 40 cents offer from the two scenarios differs. 
This finding is supported by the McFadden and Leonard [27] study. 
 A second inconsistency in the DB approach arises from what is known as the response 
effect.  Altaf and DeShazo [28] argued that although the respondent answers the first bid question 
in a neutral manner, if the respondent is asked a follow-up question with a lower or a higher bid, 
he or she might not react to the second question in a neutral manner because the second question 
is seen as an attempt to bargain.  Therefore, the response to the second bid can be biased.   

Cameron and Quiggin [21] and Cooper et al. [5], have responded to these concerns by 
using a OOHB approach in which a second bid question is asked only to respondents who 
answered “no” to the first bid question.  Cooper and Hanemann [29] found, through a simulation 
analysis, that the OOHB provides parameter estimates much closer in efficiency to those 
associated with the DB than the SB format. Cooper et al. [5] show that the OOHB method 
achieves a large portion of the efficiency gain achieved through the DB.  Hence, the OOHB 
approach may offer most of the statistical advantages of the double-bounded format without the 
response effects. 

In the OOHB model there are three possible outcomes: (1) the individual gives a “yes” 
response and is given the product; (2) the individual responds “no” on the first bid but “yes” on 
the lower second offer; and (3) the individual responds “no” on both the first and second offers.  
Given an initial bid of $A1, and using the same functional form assumptions as above, the 

                                                 
2 Note that the DP approach is distinct from a bidding game specification in which the questions 
are repeated until a maximum WTP is identified.  The bidding game approach has been rejected 
because its results are biased by the point from which bidding starts. 
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probability of the first event is ( )11 z−Φ , where, as above, 1
1

1 A
A

z βα
σσ

μ
−=−= . Those that 

reject the first bid are offered a second bid, A2<A1, and the probability of accepting that bid, 
conditional on the fact that the first bid has already been rejected, is ( )1 2,g z z , where g(⋅) is the 
density function of z2=α−βA2.   

The log-likelihood of the OOHB model is:   

(10) 
( )

( )

1 1

2

1 2

1 1 1 1 2 1 2 1 21

1 2 1 2 1 2

ln {( ) log ( ) (1 )( ) log ,

           (1 )(1 ) log , ,

z zN

i z

z z

L I z dz I I g z z dz dz

I I g z z dz dz

∞

= −∞ −∞

−∞ −∞

⎡ ⎤ ⎡ ⎤= Φ + −⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦
⎡ ⎤+ − − ⎢ ⎥⎣ ⎦

∑ ∫ ∫ ∫

∫ ∫
 

where I1=1 if the answer to the first bid is “yes,” and 0 otherwise, and I2=1 if the answer to the 
second bid is “yes,” and 0 otherwise.  Equation (10) is treated as a bivariate function [21].  
 
4. Results 

Table 2 exhibits the parameter estimates of the WTP models.  These were estimated using 
equations (8) and (10) above.  The Bid1 and Income1 variables refer to the bid and income 
variables using only the first bid values while the Bid2 and Income2 variables refer to the bid and 
income variables using follow-up bids in the OOHB model.  Hence, there are no Bid2 and 
Income2 variables in the SB model because this model only uses the first bid values.  Results 
indicate that the expected WTP equals 76.96 cents with Krinsky and Robb’s [30] confidence 
bound between 62.42 and 99.10 for the single-bounded model and 76.98 for the one and one-half 
bounded model.  Figures 3 and 4 also exhibit the percentage of respondents willing to pay the 
first bid and follow-up bid values, respectively.  Clearly, majority of the respondents are willing 
to pay a premium up to at least 60 cents per pound for irradiated ground beef.  

We were also curious to know if this demonstrated willingness to pay for irradiated 
ground beef is due to the novelty of the product to the consumer.  We asked the respondents who 
made the exchange of products during the experiments to mail a pre-stamped postcard we 
provided them indicating if they would purchase the irradiated product again at the same bid 
value or price they got it.  Figure 5 summarizes the responses we received from these mailed 
postcards.  Interestingly, on average, majority of those who returned the postcards indicated a 
willingness to purchase the irradiated product again at the same premium or bid value they 
originally accepted at the time of the experiments. 
 
5. Discussion 

These findings suggest that consumers are willing to pay for irradiated food to reduce the 
risk of getting food-borne illness.  The USDA estimates that irradiated ground beef will cost 13 
to 20 cents more per pound than non-irradiated ground beef because of the additional handling 
and packaging, the cost of irradiation itself, and post-irradiation testing for pathogens [31].  At 
these cost estimates, similar to the findings of Shogren et al. [18], our WTP estimates will cover 
the additional costs for commercial scale irradiation.  More efforts are still needed though in 
educating consumers about the irradiation process to increase their acceptance of this technology.  
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Consumer acceptance of the irradiation technology can be influenced by knowledge and 
information about the technology [32-35]. 
 CVM results demonstrate construct validity if they are consistent with basic principles of 
economic rationality.  In this case we can test two characteristics: is the demand curve downward 
sloping, and is the income effect positive.  The negative coefficients bid are statistically 
significant at the five percent level, consistent with a downward sloping demand curve.  The 
income variable, however, is not statistically significant, suggesting that income does not have an 
important affect the willingness to pay for food safety.  Although this result is somewhat 
surprising, it does not by itself imply that the results are invalid since it is possible that safety in 
ground beef may be an inferior good.  In addition, we do not formally test convergent or external 
validity (as for example in Kennedy [36]).  However, our results do appear to be consistent with 
findings in similar studies of WTP for food safety (e.g., [16,17,18]). 
 
Concluding Remarks 

Despite all the efforts to make our food supply safe, there were 66 recalls for Listeria or 
E. coli contaminated beef, pork and poultry in 2002, totaling approximately 60 million pounds of 
meat - nearly three times as much as the prior year.  The largest of these recalls involved about 27 
million pounds of food product and cost $81 million, not including litigation costs [31].  While 
the HACCP Rule for all meat and poultry plants currently in place requires that certain standards 
be met throughout the industry, it does not explicitly promote any particular antibacterial 
intervention and thus allows the plant some flexibility in its compliance decisions.  Food 
irradiation can lower the risk to plants of being non-compliant with the regulation and also could 
reduce the costs associated with product recall and increase the value of beef if consumers value 
the additional risk reduction by applying the technologies [37].   Irradiated food also has many of 
the intangible characteristics of the hypothetical goods that are the subject of marketing research 
and non-market valuation while still being available for actual consumption and purchase [3].  
The realization of these benefits of food irradiation, however, would depend on consumers' 
acceptance of the technology.  The results of this study suggest that individuals are willing to pay 
for reducing risk of food-borne illness once they are informed about the nature of food irradiation 
technology. 

Given our subject pool, the next step should be to apply our methodology across a larger 
cross-section of the U.S. population, both geographically and socio-economically.  In addition, 
the La Chatelier principle suggests that our WTP estimates represent a measure of the upper end 
of the distribution of food safety preferences [38].  Hence, future research should explore other 
design features or alternative elicitation methods to further test the robustness of our findings.  
For example, future research should assess whether our results can be confirmed with 
experimental auction exercises or actual supermarket trials.  Future research should also further 
evaluate the possible effect of the "novelty" of the product on consumers' willingness to pay.  In 
our study, some subjects may have been willing to pay more for irradiated ground beef because it 
is new and that they would like to try it.  This is sometimes referred to in the literature as 
"preference learning".  Preference learning or novelty effects exist if subjects' are willing to pay a 
high premium for a good because they wanted to learn about an unfamiliar good they had not 
previously consumed.  If this is the motive, then we hypothesize that the willingness to pay will 
likely decline as the novelty wears off.  It is also possible that some consumers have a negative 
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WTP for irradiated foods.  Very few respondents in our sample indicated a negative WTP but 
future studies should not neglect this possibility. 
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Figure 1. Information 1 (Info I): 
General statement about food irradiation excerpted from United States General Accounting Office 
(GAO), Washington, D.C. 
 Food irradiation is the process of exposing food to controlled levels of ionizing 
radiation. Ionizing radiation is a type of energy similar to radio and television waves, microwaves, 
and infrared radiation. The high energy produced allows it to penetrate deeply into food, killing 
microorganisms without significantly raising the food’s temperature.  

 
Irradiation, within approved dosages, has been shown to destroy at least 99.9 percent 

of common foodborne pathogens, such as Salmonella (various species), E.coli O157:H7, and 
Listeria monocytogenes, which are associated with meat and poultry. Irradiation can also 
prolong shelf life, decontaminate spices, and control insect infestation. 
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Figure 2. Information 2 (Info II): 
The FDA mandates that all foods treated with ionizing energy be labeled as having been 
irradiated. Note that ionizing radiation has the same effect on food, but its source of energy is 
different. In the United States, gamma rays and electron beam are used for food irradiation. 
 
1. Gamma rays process 
The source of gamma rays is cobalt-60. The cobalt is held in thin stainless steel rods that are placed 
on a rack in an irradiation facility. The rack holding the cobalt containing rods is stored in a deep 
pool of water in the irradiation facility. When products are to be irradiated, the rack is raised from 
the pool and products are conveyed past the rack to absorb the gamma rays being emitted from the 
cobalt rods. Gamma rays are also produced from cesium-137, but those from cesium are not used 
for food irradiation.  
 
2. Electron beam process 
The source of electron beam is a machine, much like a television set, which utilizes electricity to 
generate electrons and accelerates the electrons to nearly the speed of light. When products are to 
be irradiated, the electron beam accelerator is switched on and products are conveyed through the 
stream of electrons. The electron beam process is also called electronic pasteurization.  
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Table 1. Respondent Profile as Compared to Texas and U.S. Population Profile 
Variable     Survey Sample Texas*  U.S.* 
Female      0.57   0.50  0.51 
Whites      0.54   0.71  0.75 
African American    0.14   0.12  0.12 
Other Ethnic Groups    0.32   0.17  0.13 
Age less than 30 years old   0.17   0.46  0.42 
Age between 30 to 50 years old  0.50   0.30  0.30 
Age greater than 50 years old   0.33   0.24  0.28 
Married     0.63   0.67  0.64 
Employed fulltime    0.55   0.59  0.60 
Household income lower than $30,000/yr 0.37   0.37  0.35 
Household income bet. $30,000 and $75,000 0.45   0.42  0.42 
Household income greater than $75,000/yr 0.18   0.21  0.23 
*Source: http://www.census.gov/main/www/cen2000.html as of June 4, 2003. 
 
 
Table 2. Estimation Results  
 Single Bound   One and One-Half Bound  
Variable Coefficient P-value Coefficient P-value 
     
Constant1 0.7216 0.0007 0.7831 0.0001 
Bid1 -0.0094 0.0002 -0.0103 0.0001 
Income1 0.0001 0.9742 0.0001 0.9059 
Constant2       0.9163       0.0001 
Bid2      -0.0119       0.0300 
Income2      0.0001       0.7285 
Rho      0.9989       0.0001 
Estimated WTP 76.97 76.98 
90 % Confidence interval*  62.43 - 99.10 58.90 - 153.03 

*Calculated using Krinsky and Robb’s Monte Carlo simulation technique.  
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Fig. 3  Percentage of Respondents Willing to Pay 1st Bid Values 
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Fig. 4  Percentage of Respondents Willing to Pay 2nd  Bid Values 
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Fig. 5  Percentage of Respondents Willing to Pay Bid Values after Trying the Product at Home 
 
 


