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ABSTRACT
Information about willingness to pay (WTP)
of households for improved sanitation is
essential for policy makers to expand the
improved sanitation coverage in population.
We conducted this systematic review on
contingent valuation (CV) method to eliciting
the WTP of people for improved sanitation,
using various kind of CV methods, such as:
Open-ended question, Payment card,
Dichotomous choice and Bidding Game. The
online search was performed in multiple
electronic databases including MEDLINE,
Pubmed, Web of Sciences and EMBASE.
Some search engines namely Google or

Google Scholar and expert consultations were
also used. Twelve stated preference studies
using contingent valuation methods for
improved sanitation and related services were
found, especially in Asia and Africa. Iterative
bidding game and dichotomous choice
questions were found both highly sensitive to
tests of household consumption and income.
Key words: Systematic review, willingness to
pay, contingent valuation, sanitation.
INTRODUCTION
Information about willingness to pay (WTP)
of households for improved sanitation is
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essential for policy makers to expand the
improved sanitation coverage in population.
Besides, WTP approach can evaluate the
intervention’s effectiveness in monetary term,
which is a component in cost-benefit analysis1.
To estimate the WTP of individuals and
households, one of the technique used is
contingent valuation method (CVM). CVM
identifies the maximum amount of money that
people are willing to pay for a good or a
service. The method has been widely used by
enviromental economists to estimate the
economic
benefits
of
enviromental
2
enhancement . There has been many WTP
studies for improved sanitation conducted with
application of CV methods. However, this
application remains with some unsolved
limitations of studies such as starting-point
bias, yes-saying bias and range bias3. Thus,
according to Klose (1999), “much research on
the contingent valuation methodology in
health care needs to be performed before
results from CV studies can be used with
confidence in health care decision making.
This is especially true concerning
methodological analysis and testing”4.
In this paper, we report the findings from CV
studies eliciting the WTP of people for
improved sanitation, which aims to provide an
overview of CVM techniques used and point
out high effective techniques in evaluating
WTP of respondents for sanitation services.

Type of contingent valuation methods
There are four primary formats of CVM to
elicite the WTP: Open-ended question,
Payment card, Dichotomous choice and
Bidding Game.

Open-ended (OE)
This is the elicitation format that only asks
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respondents a question to identify the
maximum value people would be willing to
pay: “For this good/service, what is the most
that you would be willing to pay?” Some
studies suggested that the results obtained
from this format is valid5 but others suggested
they are less valid than other formats3,4. It is
due to the fact that the answer of subjects
cannot be controlled in the suitable ranges.
Therefore, the value would be out of air and
lack of construct validity3. However, some
authors suggests that the open-ended is the
best way to evaluate the inverse demand if
investigators focus on the maximum
willingness to pay3.

Dichotomous choice (DC)
In dichotomous choice (DC) format (take-it or
leave-it offer/single-bound dichotomous
choice (1DC)/referendum), the respondents
are asked to answer a simply yes/no question
about the willingness to pay for a specific
price: “If the price of a good or service were
$A, would you purchase it?”. The dollar
amount $A is so-called bid value, and varied
across respondents.
Additionally, there are two other kinds of DC
approaches: double-bound (2DC) and triplebound (3DC). Double dichotomous choice
means that the respondents initially asked the
1DC question and then asked a supplementary
DC questions on the basis of their prior
response. Those who agreed to pay the 1DC
bid would face a higher 2DC amount while
those refused to pay the 1DC bid would face a
lower
2DC
amount.
Triple-bound
dichotomous choice has a similar procedure,
and extents for a further question6.
The findings from the study using dichotomous
choice elicitation format are argued to be more
representative for the real value of goods or
2014 Vol. 2 Iss. 2
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services in the market 4 but less conservative
than open-ended format3,7 because the
maximum willingness to pay of people is not
identified. However, we can infer that the
respondents may be fond of goods or services
(due to “yes” answer for a specific bid value)
or not (due to “no” answer) and therefore we
can estimate the interval of respondents’ WTP
through some special statistical models8. The
other limitations of dichotomous choice format
are yes-saying bias (people participating in the
study tend to choose positive alternative
without context or scenario consideration9) and
larger sample size requirements than other
formats10. Otherwise, this format exogenously
determines the price and focuses on demand
analysis; therefore, it is the best manner to
estimate demand than inverse demand3.

Payment card (PC)
Payment card approach is one of popular ways
to eliciting WTP. In this kind of study,
investigators show the list of price to
respondents and ask them about the maximum
willingness to pay: “Of the prices listed on this
card, can you please circle the one that indicates
the highest price that you would pay?”.
According to Cameron and Huppert (1989), the
value people choose represents the lower bound
of their WTP, and the next value on the list
represents the upper bound of WTP11. Unlike
open-ended elicitation format, the respondents
are provided context with various values to
choose; therefore, the so-called range bias, that
the maximum and/or minimum value may
affect the respondents’ choices, appears10. The
payment card approach is prefered to estimate
inverse demand3.

Iterative bidding question (IB)

of respondents. The IB approach formed by the
various DC questions and then it is extended
by a supplementary open-ended questions at
the end to identify their maximum WTP. It is
appropriate for all respondents in the DC
bidding game irrespective of whether they
answer positively or negatively to individual
DC questions.
This approach has some limitations. Firstly, it
has starting point bias, which “the final WTP
amount at the end of the bidding game is
systematically related to the initial bid value8”.
In addition, because the questions are repeated
several times, the respondents may feel
annoying, and they would answer without
thinking8.
However, some people argue that the Bidding
game approach allows people to have more
time to think for their accurate answers, and
thus the answers have greater validity3. It is
also very useful to estimate inverse demand
because it estimates the maximum WTP.
SEARCH METHOD
The online search was performed in multiple
electronic
databases
including
MEDLINE/PUBMED, Web of Sciences and
EMBASE from August to December 2013.
Some search engines namely Google or
Google Scholar were also used. Primarily
keywords used to search were: (Sanitation OR
safe disposal OR hygiene) AND (willingness
to pay) AND (contingent valuation OR
dichotomous choice OR payment card OR
open-ended OR bidding game). Expert
consultations on WTP were also performed to
identify eligible studies.

This approach is a series of yes/no questions
with aiming to investigate the maximum WTP

All of previous studies using CVM to measure
WTP of people for improved sanitation, meet
criterias: 1) Being appropriate with the
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definition of improved sanitation; 2)
Describing clearly method section and 3)
Publishing in English; were included in this
study. Other currencies were converted to U.S
dollar.
RESULTS
Total
37
studies
were
found
(Pubmed/Medline: 29 studies, no studies from
Web of sciences and EMBASE; and eight
studies from Google/Google Scholar/Expert
consulting). After title and abstract scanning,
only 12 studies were eligible for full text
assessment.
Finally, twelve stated preference studies using
CVM for improved sanitation and relatedservices were included in our review and
summarized in Table 1:

Table 1. Summary description of studies
eliciting WTP for improved sanitation

Table 1 describes all of included studies. All of
the studies were conducted in developing
countries, especially in Asia and Africa. In
those studies, the most commonly approach to
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elicit the WTP of people for improved
sanitation was iterative bidding game (n=7)1,1217
. Dichotomous choice approach was used
alone in three studies18-20 and combined with
open-ended approach in one study21. Openended technique was used in one study in
India22. Interestingly, payment card was not
used to estimate the WTP for improved
sanitation. The predominant of IB is
understandable, because IB is ‘‘most closely
mimics the normal price taking behavior in
local markets’’ in developing countries23.
Additionally, IB was considered that it has
more market realism than single open-ended
questions24 as well as more reliable than single
DC questions25. Although payment card
approach is initially developed to address the
starting-point bias of IB technique, it has very
limited use in developing countries. We only
found one application of payment card
conducted in developing countries by Chestnut
et al concerning WTP of adult residents and
nurses to reduce particular air pollution matter
in Bangkok26.
Table 2 reveals the primary results in each
reviewed study. All of the studies show that
the majority of people were willing to pay for
improved sanitation. However, in several
studies, respondents could not afford to pay
for full cost of improved sanitation13,15,22. The
finding from Vietnamese study shows that
poor-households were willing to pay only one
third compared with non-poor households1.
These results suggest that in order to target
Millennium
Development
Goals
for
Sanitation, the Government of each
developing country has to provide more
subsidies, especially for poor-people.
Table 2 also presents the considered biases in
each study. There are a number of biases in CV
studies, but the major ones are: Starting point
2014 Vol. 2 Iss. 2
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Table 2. Summary of primary results and bias
consideration of reviewed studies

bias, Hypothetical bias and Strategic bias.
Starting point bias occurs when the
respondents’ answer for final bid is influenced
by the starting bid suggested in the beginning.
Strategic bias occurs when surveyors attempt
to give an inaccurate answer because they feel
these answers may influence the eventual
valuation of a product or a service.
Hypothetical bias arises when participants do
not understand the goods or services clearly or
they answer without adequate thought. We
found that starting point bias was more
common considered bias among reviewed
studies (n=5) than others1,12,15,18,21.

among studies. Thus, we compared the way
how starting point bias influenced the results
in each CV approach. Strategic bias and
hypothetical bias are not considered because it
is not difficult to address such biases. For
example, for strategic bias, it should be clearly
implied that the research was for academic
purpose only17. For hypothetical bias, a review
of literature shows that when this bias was
prevalent, the data was randomly distributed
and often did not show any correlation with
the variables that according to economic
theory could affect willingness-to-pay12,17.
There are two studies using DC to elicit the
WTP of households for improved sanitation.
One study conducted by Gezahegne21 used the
combination of 1DC and open-ended
questions. The authors suggest that the WTP
values were valid, because they were highly
correlated with income. The authors also
identified the influence of starting point bias to
final stated prices. The results show that it was
significant at 10% level of significance with
positive sign. This implied that, the
respondents’ willingness to pay amounts were
upwardly biased21. Another study which was
conducted by Fujita et al, used 2DC rather than
1DC in order to have comparatively good
estimates with smaller sample size18. The
authors considered two biases including
strategic and starting-point bias. They
suggested that no influence of a starting point
bias could be seen in the study since the
answerers fully understood the scenario18.
However, they did not mention how the biases
influenced their results; and therefore, the
results of study were less valid.

Because each study was conducted with
specific aims, it is hard to compare the results

Similarly, studies using iterative bidding game
were witnessed the impact of starting point
bias on the findings. However, the results
suggest that the influence of starting point bias
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in those studies was insignificant1,12. For
example, in the study of Whittington et al, a
high starting point raised the average
respondents' willingness-to-pay bid for KVIPs
by about US$0.19 (67 cedis per month), which
was about 13% of the mean bid12. In the study
of HV Minh et al, the respondents took more
time to think and almost all of them responded
the true value of good1. Interestingly,
Whittington et al suggested that the values
mentioned in the bidding game influenced
responses to the final open-ended question
regarding maximum willingness to pay12. For
example, for bids in the range 451-500
cedis/month,
substantial
numbers
of
households gave responses which were as
follows: For the low starting point, (1) "If the
price were 500 cedis per month, would you
want to have access to a KVIP latrine? .... Yes";
(2) "What is the most you would be willing to
pay per month? .... 500 cedis"12. Therefore, the
open-ended followed up in iterative bidding
game approach seems to be invalid. However,
the advantage of bidding game approach in
addressing starting point bias make this
approach more popular than other approaches
in developing countries.
Furthermore, there are several reasons for the
popular of bidding game approach than others
in developing countries27. Firstly, this approach
often leads to demand truncated at the
extremities, because researchers “set the
highest referendum price to low and the lowest
to high”1. The prices are used to limit the range
of prices because in the contexts in which the
goods or services (e.g., water, sanitation,
health services) have fundamental impacts on
people's lives, and overly low or high
referendum prices affect the credibility and
social acceptability of the survey. Secondly,
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for ethical reasons, in different surveys people
complain because they do not understand
“why should one household be charged more
than another for a improved sanitation?”1.
To conclude, in all of the studies, the bidding
game and dichotomous choice questions were
both highly sensitive to tests of household
consumption and income. The bidding game
elicitation format was more sensitive to
income than the other results, and although it
is influenced by the starting point, such bias
can be adjusted when using multivariate
regression. Therefore, in terms of selecting an
elicitation format to use for this policy
decision making, the bidding option proved to
be the only option provided tests which both
passed the validity tests and for which
potential bias can be adjusted3.
Our study has some limitations. Our literature
search may not have identified potentially
relevant studies that have not been indexed in
information source used in the study. In
addition, because the studies we found had
limited methods of CV (e.g., bidding game and
dichotomous choice) we were unable to
conduct a comprehensive comparison study.
Furthermore,
the
findings
were
unhomogeneously presented. Thus, it is
difficult to make the comparison about the
results of the reviewed studies (e.g mean,
median, interquartile range, etc). Future
research using others CV approaches are
needed in order to provide global view of WTP
of people for improved sanitation.
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