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Abstract
Background: In Canada, 11.5% to 15.7% of couples suffer from infertility. Anovulation, or failed ovulation, is one of the main
causes of infertility in women. In Quebec, the treatment for ovulation induction and other services related to assisted reproductive
technology (ART) have been partially reimbursed by the government since 2010.
Objective: This study aimed to compare the willingness to pay (WTP) of women of childbearing age to receive drug treatment
in the event of failed ovulation according to 3 different contingent valuation methods.
Methods: The following elicitation techniques were used: simple bid price dichotomous choice (DC), followed by an open-ended
question (DC-OE), and a simplified multiple-bounded discrete choice (MBDC). Each participant was randomly assigned to 1 of
3 elicitation techniques. Bid prices ranged from Can $200 to Can $5000. Of the 7 bid prices, 1 was randomly proposed to each
participant in the DC and DC-OE groups. For the DC-OE group, if the answer to the DC bid price was no, respondents were
asked what was the maximum amount they were willing to pay. For the MBDC group, each respondent was offered an initial bid
price of Can $1500, and the subsequent bid price offer increased or decreased according to the answer provided. “Do not know”
responses were considered as a “no”, and each individual was questioned as to their certainty after each choice. WTP values were
estimated using probit and bivariate models; the Welsh and Poe model was also performed for the MBDC group.
Results: The survey was conducted from 2009 to 2010 with a total sample of 680 women. Analyses were performed on 610
respondents (199 DC, 230 DC-OE, and 181 MBDC). Of the 70 respondents who were excluded, 6 did not meet the age criterion,
45 had an annual income less than Can $2500, and 19 did not respond to the WTP question. Mean WTP values were Can $4033.26,
Can $1857.90, and Can $1630.63 for DC, DC-OE, and MBDC, respectively. The WTP for MBDC “definitely yes” and “probably
yes” values were Can $1516.73 and Can $1871.22, respectively. The 3 elicitation techniques provided WTP value differences
that were statistically significant (P<.01). The MBDC was the most accurate method, with a lower confidence interval (Can $557)
and a lower (CI/mean) ratio (0.34).
Conclusions: A positive WTP for ovulation induction was found in Quebec. Adding a follow-up question resulted in more
accurate WTP values. The MBDC technique provided a more accurate estimate of the WTP with a smaller and, therefore, more
efficient confidence interval. To help decision making and improve the effectiveness of the fiscal policy related to the ART
program, the WTP value elicited with the MBDC technique should be used.
(Interact J Med Res 2020;9(1):e13355) doi: 10.2196/13355
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Introduction

for a given good or service [12,13]. In the DC approach, the
respondent only answers yes or no to a given amount.

Background

Objective

According to the World Health Organization, infertility is
defined as the inability to conceive after 12 months of
unprotected sex [1]. In the epidemiology of infertile couples,
Brzakowski et al [2] state that failed ovulation affects a large
number of couples around the world—approximately 80 million
people or 1 in 10 couples. In Canada, 11.5% to 15.7% of couples
suffer from infertility, according to the Institut national
d’excellence en santé et en services sociaux [3]. According to
the Association of Gynecologists and Obstetricians of Quebec,
there is a decrease in fertility in 84% of couples, including 10%
of infertility in women (eg, fallopian tube blockage on both
sides) and 6% infertility in men (eg, no spermatozoa) [4].
Anovulation or abnormality of ovulation is one of the main
causes of infertility in women. To counteract this issue, a drug
treatment that aims to induce ovulation is needed. In Quebec,
this treatment and other services of assisted reproductive
technology (ART) have been partially reimbursed by the
government since 2010 [1].

In this study, 3 CVMs were compared: DC, DC followed by an
OE question (DC-OE), and a simplified multiple-bounded
discrete choice (MBDC), which is very similar to a BG. These
3 methods were chosen because of their simplicity and because
they are widely used in the literature. The main objective of this
study was to assess the WTP of women of childbearing age to
receive a drug treatment in the event of failed ovulation
according to the 3 different CVMs. More specifically, this study
aimed to assess whether these 3 techniques generate statistically
different WTPs and, if so, to determine which method is the
most accurate.

The benefit of the drug treatment to induce ovulation in adult
female patients with infertility is generally measured by the
proportion of women who ovulate as a result of such treatment
[5]. It is difficult to measure the monetary benefit of this
treatment without exchange value, which implies the problem
of comparing the costs of this treatment with its benefits. One
way to obtain a monetary value of this benefit is to estimate
women’s willingness to pay (WTP) for this infertility treatment.
Several methods can be used to estimate this monetary value,
including the contingent valuation method (CVM) [6,7]. This
method is increasingly used in health economics, as it provides
a monetary value for nonmarket goods and services using a
fictitious market [8]. The CVM consists in asking a hypothetical
question using a variety of survey techniques (eg, telephone,
face to face, internet, and postal mail) to measure the maximum
amount that individuals would be willing to pay for something
(in this case, the fertility treatment) and its consequent effects.
This method offers several elicitation techniques that correspond
to different ways of formulating the WTP question.
Although different variants exist, the 4 main techniques reported
in the literature are bidding game (BG), payment card (PC),
open-ended (OE) questions, and dichotomous choice (DC)
[9,10]. The BG is the oldest elicitation technique [6]. The
respondent is randomly assigned a particular bid from a range
of predetermined bids. The respondent is then asked to say yes
or no to that particular bid, and the process continues until the
highest positive response is recorded [11]. The PC consists of
presenting the respondent with a series of offers in a table in
which the individual circles the amount corresponding to his or
her WTP [12]. The OE consists in asking the respondent directly
what is the maximum amount he or she would be willing to pay
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Methods
Study Design and Population
The data used in this study were from a survey conducted in
Quebec between January 2009 and February 2010. Inclusion
criteria required participants to be a woman aged 18 to 45 years
and to agree to complete the survey in French. Women were
excluded if they had an annual income less than or equal to Can
$2500 (this amount corresponded to the middle of the lowest
bracket proposed for annual income and because it is unlikely
that women can afford an infertility treatment with this income)
or if they did not respond to the WTP question. No sample size
was calculated, but 200 patients per elicitation method were
targeted, which is the usual number for this type of study [14].

Data Collection
The data were collected through a Web survey, which were first
distributed using an email listing from previous studies (ie,
respondents from previous studies who accepted to be contacted
for future research) and were then distributed by a Web survey
company. Participants were randomly allocated to 1 of the 3
elicitation methods tested (DC, DC-OE, or MBDC).

Questionnaire
Each questionnaire had 3 main components: introduction,
socioeconomic variables, and WTP questions. The introduction
presented a definition of infertility, gave the prevalence of
infertility (including infertility related to ovulation failure), the
type of treatment associated, the probability of success, and the
associated risks. The socioeconomic variables included age
(years), weight (kilograms), height (centimeters), employment
status, is the job stressful (yes or no), individual annual income
(using brackets), educational level, civil status, number of
children, smoking (yes or no), general health (5 levels), fertility
problems (yes or no), actually pregnant (yes or no), desire for
a child (yes or no), and a ranking of 10 items (eg, have good
health, have children, be financially comfortable).
The third component was the WTP question about receiving
ovulation failure treatment, along with another question about
Interact J Med Res 2020 | vol. 9 | iss. 1 | e13355 | p. 2
(page number not for citation purposes)

INTERACTIVE JOURNAL OF MEDICAL RESEARCH
the degree of certainty of the respondent’s answer. For DC and
DC-OE, 7 price levels were randomly assigned to different
versions of the questionnaire (Can $200, Can $500, Can $1000,
Can $1500, Can $2000, Can $3000, and Can $5000). For the
DC-OE, if the answer was no or do not know, respondents were
asked to report the maximum amount they were willing to pay
for this service. For the MBDC, the respondent was offered an
initial WTP amount of Can $1500, where the possible answers
were yes, no, or do not know. If the first answer was positive,
the price increased to Can $3000; if it was negative or do not
know, the price decreased to Can $500. Unlike a traditional
MBDC, which uses a random start price, our approach used a
predetermined starting price of Can $1500, and only 3 bids were
possible to more quickly end the round of questioning. For all
CVM, the do not know response was considered as a no, and a
question about the certainty of the answer was asked to
individuals after each choice (not at all certain, not certain, more
or less certain, certain, and quite certain).

Data Analysis
Overall, 2 comparison criteria were used to judge the accuracy
of the estimates. The obtained estimated WTP and standard
deviations were compared between the 3 subsamples. The
efficiency of the estimates was measured with the ratio of
confidence interval on mean WTP. The expected efficiency
associated with a follow-up WTP question is based on the fact
that the confidence intervals should be narrower and closer to
the mean WTP value [15]. Multivariate probit models were
computed to estimate WTP for each method in considering only
the yes or no responses. For the DC-OE, a bivariate probit model
was used with the yes or no response and the OE response as
the dependent variable. For MBDC, the Welsh and Poe model
[15] was computed for definitely yes, probably yes, and do not
know responses.
To calculate the mean WTP value of the probit models, the
coefficients of each variable were multiplied by the mean value
of the total sample and divided by the bid coefficient and the
bid mean (thus, WTP equals ∑(βj*µj) divided by (βbid*µbid),
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where βj=coefficient of variable j and µj=mean of variable j).
Considering the mean value of the total sample allowed to better
consider differences in WTP values associated with the 3
elicitation techniques and to reduce the effect of socioeconomic
differences observed in the subsamples. For the bivariate model,
the WTP was directly obtained by multiplying the coefficients
of the equation by the mean value of each variable, again with
the mean value of the total sample. WTP was also estimated
using the parametric bootstrap method developed by Krinsky
and Robb [16], with 1000 repetitions. This method consists of
making a large number of draws from a multivariate normal
distribution with the means and the variance-covariance matrix
of the estimated parameters. The different simulated WTP values
were calculated from the joint distribution of the coefficients.
This method gives precise confidence intervals. Details of the
WTP estimation methods are presented in Multimedia Appendix
1 [17-20].

Results
Patient Characteristics
The total sample consisted of 680 women; of these women, 215
responded to the DC, 255 responded to the DC-OE, and 210
responded to the MBDC (Figure 1). A total of 70 respondents
were excluded: 6 did not meet the age criterion, 45 had an annual
income less than Can $2500, and 19 did not respond to the WTP
question. Analyses were thus conducted on 610 respondents
(199 DC, 230 DC-OE, and 181 MBDC). Although the CVM
groups were randomly distributed, they differed significantly
for a number of variables. The respondents answering the DC
questionnaire were older, had higher annual income, and were
in better health. Those answering the DC-OE questionnaire had
fewer problems with infertility, but among those, the percentage
of failed ovulation was higher. The people invited to answer
the MBDC questionnaire had a lower educational level, were
mostly smokers, had less stress, and were less often employed
(Table 1).

Figure 1. Flowchart of respondents randomly distributed among the 3 elicited methods (dichotomous choice, dichotomous choice followed by an
open-ended question, or multiple-bounded discrete choice).
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Table 1. Descriptive statistics.
Variable

Dichotomous choice
(n=199)

Dichotomous choice followed by an open-ended
question (n=230)

Multiple-bounded discrete choice
(n=181)

Age (years), mean (range)

32 (18-45)

30 (18-45)a

30 (18-45)a

37,615 (7500-130,000)b

34,475 (7452-130,000)a,c

Annual income (Can $), mean 42,622 (7500-130,000)
(range)
Schooling, n (%)
Secondary school

31 (15.6)

41 (17.8)

42 (23.2)b,d

College

78 (39.2)

93 (40.4)

63 (34.8)

University

90 (45.2)

96 (41.7)

76 (42.0)

Very good health, n (%)

58 (29.2)

43 (18.7)a

36 (19.9)a

Current smoker, n (%)

39 (19.6)

45 (19.6)

51 (28.2)a,e

Stressful job, n (%)

174 (87.4)

198 (86.1)a

145 (80.1)c

Ovulation failure, n (%)

7 (3.5)

14 (6.1)a

5 (2.8)e

Infertility problem, n (%)

26 (13.1)

25 (10.9)a

22 (12.2)e

Having a child is important,
n (%)

125 (62.8)

147 (63.9)

108 (59.7)

Employee, n (%)

158 (79.4)

183 (79.6)

130 (71.8)b,e

a

P<.01 (comparison of dichotomous choice versus dichotomous choice followed by an open-ended question and dichotomous choice versus
multiple-bounded discrete choice).
b

P<.05 (comparison of dichotomous choice versus dichotomous choice followed by an open-ended question and dichotomous choice versus
multiple-bounded discrete choice).
c

P<.05 (comparison of dichotomous choice followed by an open-ended question versus multiple-bounded discrete choice).

d

P<.1 (comparison of dichotomous choice followed by an open-ended question versus multiple-bounded discrete choice).

e

P<.01 (comparison of dichotomous choice followed by an open-ended question versus multiple-bounded discrete choice).

Responses to Willingness to Pay Questions
As we expected, the higher the offered bid price, the lower the
proportion of yes answers. The percentage of yes answers for
the lowest value (Can $200) was 86% (12/14) for DC, 77% for
DC-OE (26/34), and 100.0% (181/181) for MBDC. For the
highest price (Can $5000), the percentage of yes answers was

26% (10/39) for DC, 53% (10/19) for DC-OE, and 12.7%
(23/181) for MBDC. It should be noted that the decrease was
gradual with DC and MBDC but more stable with DC-OE.
When the cumulative decreasing frequencies of positive
responses were analyzed, the DC and DC-OE had similar
distributions, but the MBDC decreased more rapidly (Figure
2).

Figure 2. Cumulative decreasing frequencies of positive answers yes. DC: dichotomous choice; DC-OE: dichotomous choice followed by an open-ended
question; MBDC: multiple-bounded discrete choice.
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Willingness to Pay Estimated With Dichotomous
Choice
The results of the probit analysis are presented in Table 2. The
higher the offer (bid), the lower the probability to say yes to the
WTP question (P<.01). The contribution of each explanatory
variable to the WTP was calculated with the ratio of coefficients

(−βvariable/βbid). For example, women with a university education
were willing to pay Can $2338 (−.788/−.000337) more than
women without a university education (P<.01). Women with
very good health, with a stressful job, or who considered having
a child to be important were also willing to pay more (Can
$1772, P<.05; Can $593, P<.10; and Can $1395, P<.05,
respectively).

Table 2. Estimation results with probit and bivariate analysis.
Variables

a

Dichotomous choice

Dichotomous choice followed by an open-ended question Multiple-bounded discrete choice

Probit (R2=0.2375; N=199)

Probit (R2=0.0863; N=230) Bivariate (R2=0.0633;
N=230)

Coefficient

T test (187)

Coefficient

T test (218) Coefficient

T test (218) Coefficient

T test (1233)

Bid

−0.000337a

−4.71b

−0.000111

−1.67c

—d

—

−0.000573

−17.17b

Age (years)

−0.0264

−1.54

−0.0171

−1.15

−11.50

−0.52

−0.0279

−4.43b

Annual income

0.00000310

0.69

0.00000509

1.00

0.00749

0.97

0.00000395

1.77 c

University

0.788

3.34 b

0.423

2.08 e

523.9

1.69 c

0.343

3.61 b

Very good health

0.597

2.42 e

−0.0571

−0.24

−110.2

−0.31

0.0157

0.15

Infertility problem −0.165

−0.43

−0.113

−1.07

−170.3

−1.08

−0.202

−1.36

Ovulation failure

0.728

1.03

0.0395

0.29

−34.94

−0.17

0.384

1.39

Current smoker

0.401

1.49

−0.388

−1.62

−602.2

−1.72c

0.422

4.53 b

Stressful job

0.200

1.81 c

−0.0770

−0.30

83.55

0.21

−0.0546

−0.49

Having a child is
important

0.470

2.1 e

0.312

1.63

209.1

0.73

0.554

6.40 b

Employee

0.421

1.63

0.242

0.99

207.8

0.58

0.185

1.88 c

Constant

0.149

0.25

0.280

0.48

2218.5

2.60 b

0.458

1.74 c

Sigma

—

—

—

—

1583.9

13.34 b

—

—

Probit (R2=0.2807; N=1245)

Italics indicate that the term is statistically significant.

b

P<.01.

c

P<.1.

d

Not applicable.

e

P<.05.

Willingness to Pay Estimated With Dichotomous
Choice Followed by an Open-Ended Question
The coefficients of the explanatory variables of the bivariate
model directly illustrate women’s WTP. For DC-OE, when the
offer (bid) was higher, the WTP was significantly lower (P<.1).
Women with a university education were willing to pay Can
$3811 more in the probit model (P<.05) and Can $524 more in
the bivariate model (P<.1). Women who smoked were willing
to pay Can $602 less than other women (P<.1).

Willingness to Pay Estimated With Multiple-Bounded
Discrete Choice
The probit model results are presented in Table 2, and the results
using the model by Welsh and Poe are presented in Table 3. As
for the DC and DC-OE methods, if the offer (bid) was higher,
the WTP was significantly lower (P<.01). The probit model for
https://www.i-jmr.org/2020/1/e13355
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MBDC had more significant variables that explain the WTP.
Older women were willing to pay Can $48.69 (P<.01) and Can
$82.50 (P<.1) less than other women per additional year in the
probit model and in the probably yes model by Welsh and Poe,
respectively. Women with higher incomes were willing to pay
more than other women (P<.1) in the probit model. Women
with a university education were willing to pay Can $599 more
in the probit model (P<.01) and Can $1058 more in the probably
yes model (P<.1). Women who smoked were willing to pay
Can $736 (P<.01) more in the probit model and Can $941
(P<.01) more in the do not know model. Women for whom
having a child was a priority were willing to pay more than
others at an amount of Can $967 (P<.01) and Can $581 (P<.1)
in the probit and do not know models, respectively. Having a
job increased women’s WTP by Can $323 compared with other
women in the probit model.
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Table 3. Estimation results using the model by Welsh and Poe.
Definitely yes (N=181)a

Probably yes (N=181)a

Estimate

T test (169)

Estimate

T test (169) Estimate

T test (169)

−0.000626b

−14.08c

−0.000343

−9.68c

−0.000542

−12.56c

Age (years)

−0.00412

−0.31

−0.0283

−2.13d

−0.0133

−1.05

Annual income

0.00000230

0.48

0.00000126

0.27

0.00000130

0.28

0.280

1.44

Variables

Do not know (N=181)a

Equation 1
Constant
Equation 2

a

d

University

0.271

1.42

0.363

1.86

Very good health

0.0331

0.16

0.0661

0.30

−0.115

−0.54

Infertility problem

−0.175

−0.59

−0.192

−0.62

−0.130

−0.41

Ovulation failure

0.460

0.74

0.309

0.51

0.135

0.23

Current smoker

0.213

1.12

0.218

1.12

0.510

2.66 c

Stressful job

−0.0288

−0.12

0.177

0.74

−0.175

−0.74

Having a child is important

0.128

0.72

0.279

1.54

0.315

1.76 e

Employee

−0.156

−0.77

−0.0866

−0.42

0.0772

0.38

Constant

0.558

1.01

0.778

1.41

1.155

2.16 d

P value<.001.

b

Italics indicate that the term is statistically significant.

c

P<.01.

d

P<.05.

e

P<.1.

Mean Willingness to Pay Estimated
Table 4 reports the mean WTP for each subsample and their
confident intervals obtained with Krinsky and Robb’s [16]
bootstrap method. As shown, women were, in general, willing
to pay for an ovulation failure treatment an average of Can
$4033.26 in the DC questionnaire, Can $1857.90 in the DC-OE
questionnaire, and Can $1630.63 in the MBDC questionnaire.
The mean WTPs for MBDC definitely yes and probably yes
were Can $1516.73 and Can $1871.22, respectively. A Student
t test revealed a statistically significant difference among the
mean WTPs obtained from the DC, DC-OE, and MBDC
subsamples (all P<.01). The MBDC method can be considered
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the most accurate, with the lowest confidence interval (896.51)
and the lowest (CI/mean) ratio (0.53). The DC-OE method had
a confidence interval higher than MBDC and a CI/mean ratio
of 1.04. The least accurate approach was the DC method.
Comparing DC with DC-OE, we can see that adding 1 more
question after the DC WTP question improves the accuracy of
the WTP estimates. However, our results also revealed the
existence of an anchoring effect in the DC-OE approach, where
the implicit WTP values of the respondents were influenced by
the first proposed bid price. With the Herriges and Shogren’s
model [21], the gamma coefficient (SE) was 0.7402 (0.0166),
and the 95% CI was from 0.7074 to 0.7729 (P<.001).
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Table 4. Mean willingness to pay estimated with probit, bivariate, or Krinsky and Robb methods.
Average WTPa

Mean difference (95% CI)

CI/WTP

DCb (N=199)

4033.26

4386.01 (1840.25 to 6226.26)

1.09

DC-OEc (N=230)

1857.90

1945.1 (885.35 to 2830.45)

1.05

MBDCd—probit (N=1245)

1630.63

556.64 (1352.31 to 1908.95)

0.34

MBDC—definitely yes (N=181)

1516.73

2796.86 (118.30 to 2915.16)

1.84

MBDC—probably yes (N=181)

1871.22

4926.29 (−591.92 to 4334.37)

2.63

MBDC—do not know (N=181)

2514.49

3032.39 (998.29 to 4030.68)

1.21

DC (N=199)

4750.18

6985.57 (3911.67 to 10,897.24)

1.47

DC-OE (N=230)

1857.90

1924.93 (895.44 to 2820.37)

1.04

MBDC—probit (N=1245)

1701.37

896.51 (1103.43 to 1999.94)

0.53

Method
Probit and bivariate methods

Krinsky and Robb’s methods

a

WTP: willingness to pay.

b

DC: dichotomous choice.

c

DC-OE: dichotomous choice followed by an open-ended question.

d

MBDC: multiple-bounded discrete choice.

Discussion
Principal Findings
A total of 3 elicitation techniques were used to assess women’s
WTP for an ovulation induction treatment in case of failed
ovulation. One of the main objectives was to discover whether
a significant difference exists between different WTP elicitation
approaches.
The results show that the DC technique yielded higher estimated
WTP than the other 2 techniques. The higher value for WTP
with DC methods is consistent with the literature [22-26]. In
Welsh and Poe’s study [26], they concluded that the WTP
obtained by the DC technique was higher than that obtained by
the not sure model. In our study, we also find that the DC WTP
was statistically larger than the Welsh and Poe not sure model,
and the DC-OE WTP did not statistically differ from the
probably yes model of Welsh and Poe. On the contrary, the
WTP of the MBDC method was between the definitely yes and
the probably yes models of Welsh and Poe. The comparison of
DC and DC-OE was also consistent with the findings of
Hanneman et al [15], who used a bivariate model to compare
estimates of DC and double-bounded DC. They found that the
double-bounded model reduced the variance of the estimated
parameters and decreased the covariance terms. They concluded
that the double-bounded DC model was more efficient after
correcting for the anchoring effect.
The value added by a follow-up question is based on the fact
that the confidence intervals are closer to the estimated WTP
and that the latter is, therefore, more accurate [15]. This is the
case in our study, where the WTP estimate with the DC-OE
model was more accurate than the DC approach. By comparing
the confidence intervals and standard deviations of the different
techniques, our results show that the MBDC technique gave
lower mean WTPs and smaller standard deviations than the
https://www.i-jmr.org/2020/1/e13355
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other 2 techniques. Therefore, based on efficiency as the
criterion of comparison (ie, the ratio of the confidence interval
to the mean WTP [16]), the MBDC technique is preferable. The
DC-OE gave a confidence interval that was wider than that of
MBDC but still lower than that of DC. Our results are similar
to the study by Scarpa and Bateman [27], where the authors
concluded that MBDC WTPs are more efficient and that
including one additional question in a contingent valuation
survey improves the effectiveness of the WTP, although biases
caused by a potential anchoring effect are likely to occur.
The estimated WTP in our study shows dissimilar results to the
study by Poder et al [5] about failed ovulation. In their study,
they found that the mean WTP for a medical treatment for
ovulation induction was Can $3400 CAD in the DC technique,
where do not know answers were considered as a no. We found
a higher WTP in our DC database (Can $4033). This difference
may be because of the mode of collection they used (paper and
Web), their higher number of observations (327 vs 215 subjects),
or the sociodemographic characteristics of their sample.
However, what is consistent in these studies is that women have
a positive WTP for infertility treatment. In our specific study
about ovulation induction, the standard treatment is to administer
clomiphene citrate over a 6-month period. This specific
treatment can be done at a very low cost (less than Can $500)
when compared with the WTP value found. This indicates that
the social value of infertility treatment is highly valued by
women and that to invest in it is worth it.
Our study gave coefficients of the expected signs, although the
positive coefficient of the variable income was not significant
in the 3 techniques. This result suggests that women’s responses
were independent of their income. One explanation for this is
that infertility is of major importance in their lives, regardless
of income. A similar result was found in the study by Poder et
al [5]. Moreover, the negative coefficient on the variable of age
Interact J Med Res 2020 | vol. 9 | iss. 1 | e13355 | p. 7
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implies that older women place less importance on care for
ovulation failure, perhaps because women’s fertility decreases
with age. The results of our different regressions also concur
with the predictions of economic empirical theories, which state
that women’s WTP decreases with age [28,29].

allow the government to increase their claims but answering
zero to the second question could be because of the impression
that the quality of the service offered may be reduced.
Furthermore, a high zero-value rate (ie, many zeros) and an
anchoring effect occur in the DC-OE technique.

This study has a number of limitations, so the results should be
interpreted with caution. As we used a convenience sample, we
cannot say with certainty that our regression equations will give
the same results if applied to a larger or different sample because
of the lack of representativeness. Another limitation of this
study is that our approach used a fixed predetermined starting
price of Can $1500 in the MBDC technique. This choice may
have led to an anchoring effect, as individuals focus on the first
proposition (Can $1500), and thus, their answers to the second
and third questions may be influenced by the first bid offered.
Unlike other techniques (DC and DC-OE) that use random
starting prices between Can $200 and Can $5000, this anchoring
effect cannot be assessed in the MBDC.

Conclusions

Each of the 3 elicitation techniques has its disadvantages. The
DC technique yielded higher estimated WTP with little WTP
information (ie, only 1 WTP question, so we only know if their
maximum WTP is higher or lower to the bid proposed).
However, the DC technique is more similar to the real market
situation of take it or leave it [22]. Although the DC technique
followed by an OE question provides more information for
those answering no or do not know, it does not add information
for those answering yes to the first question (ie, we do not know
the maximum offer that would be accepted); moreover, the
responses to the second question can introduce the possibility
of strategic behavior on the part of respondents. Respondents
may feel that giving a positive WTP to the second question may

In their study on psychosocial services for couples in infertility
treatment, Read et al [30] reported that infertility is associated
with considerable distress, and treatment is often characterized
by cycles of hope and disappointment. Regardless of age, failed
ovulation is the most common cause of infertility in women;
today, it can be treated with fertility drugs [5]. In this study, the
goal was to test whether an elicitation technique may have an
effect on the estimation of WTP for women of childbearing age
for a failed ovulation treatment service. The data from the 3
techniques reveal that women with a higher level of education
placed more importance on the treatment of failed ovulation
than other women. We also note that in the MBDC technique,
the lowest bid price offered (Can $200) was accepted by all
respondents. Thus, infertility treatment is seen as having a
positive value.
We also compared the mean WTPs of the different techniques
and found significant differences among the estimated WTPs.
Adding a follow-up question resulted in more accurate WTPs
but created anchoring biases. Results also indicated that the
simplified MBDC technique provided more accurate estimates
of the WTP with a smaller and, therefore, more efficient
confidence interval. Consequently, for the purpose of a more
efficient fiscal policy, the simplified MBDC technique provided
the most appropriate WTP value.
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CVM: contingent valuation method
DC: dichotomous choice
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MBDC: multiple-bounded discrete choice
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