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ABSTRACT. Several contingent valuation studies
have found that the open-ended format yields lower
estimates of willingness to pay (WTP) than does the
closed-ended, or dichotomous choice, format. In
this study, WTP for a public environmental good
was estimated under four conditions: actual pay-
ment in response to open-ended and closed-ended
requests, and hypothetical payment in response to
open-ended and closed-ended requests. The experi-
mental results, showing that the response format
maitered far more for hypothetical than for aciual
payments, support conclusions abowt the reasons
that the dichotomous choice format yields larger
estimates of hypothetical WTP, conclusions that
hinge on the hypothetical nature of contingent valu-
ation. {JEL Q26, D71)

I. INTRODUCTION

The dichotomous choice, or closed-ended,
format for soliciting estimates of willingness
to pay (WTP) has gained many adherents
since it was first used in contingent valua-
tion (CV) by Bishop and Heberlein (1979).
Several authors have noted the intuitively
obvious advantage of the dichotomous
choice format—the respondent simply re-
acts to a posted price, similar to shopping at
the market. This places the respondent in a
familiar context, and probably requires less
cognitive effort than coming up with a spe-
cific estimate of maximum WTP, as required
. with the open-ended format. The implica-
tion is that the familiarity and relative sim-
plicity of the dichotomous choice task en-
hances the ability of CV to predict actual
market WTP,

Most CV studies that have compared es-
timates of WTP obtained using the dichoto-
mous choice and open-ended formats have
found that dichotomous choice yields higher
estimates. Several explanations, discussed
below, have been offered for the difference

in WTP obtained with the two response
formats, some suggesting that the open-
ended CV format underestimates actual
(real payment) WTP and others suggesting
that the dichotomous choice CV format
overestimates actual WTP. There is no con-
sensus about the reason for the difference
or about which format will yield the most
accurate estimate of actual WTP. Improving
our understanding of the reasons why the
two formats yield different CV estimates
should help us learn more about what in-
fluences hypothetical WTP and decide which
format will more accurately estimate actual
WTP.

After reviewing what has been found in
other empirical comparisons, we present the
methods and results of a new comparison.
This new study obtained independent sam-
ple estimates of WTP in response to di-
chotomous choice and open-ended ques-
tions, and did so for actual as well as hypo-
thetical payments. The data allow us to
compare the two question formats in the
context of both hypothetical and real money
payments, and offer some new insights into
the reasons for the response format effect
on WTP.

II. PAST COMPARISONS OF THE
DICHOTOMOQUS CHOICE AND
OPEN-ENDED FORMATS

The eleven studies listed in Table 1 com-
pared hypothetical WTP obtained in the
dichotomous choice and open-ended for-
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TABLE 1
OTHER CV CoMPARISONS OF DICHOTOMOUS CHOICE AND OPEN-ENDED WTP
Mean WTP
Survey Independent Dicho. Open- Ratio
Author Good Administration  Samples? Choice ended (dc/oe)
Bishop, Welsh, and Heiberlein -~ Deer hunting Mail Yes $37 $32 116
(1994) :
Boyle et al. (1993 Moose hunting Mail Yes 701 484 1.45
Desvousges et al. (1992) Small vil spill effects  Mall intercept Yes 240 129 1.86
Duffield and Allen (1988)° Trout fishing Mail No 91 29 319
Gilbert, Glass, and More (1991)" Wilderness protection  Mail No 10 7 147
Jo}mson), Bregenzer, and Shelby  River recreation Mail Yes 53 33 1.62
1990
Kealy and Turner (1993)° Candy bar Classroom No 065 058 112
" Acid rain reduction Classroom No 18 8 220
Kristrom (1990, 1993} Forest preservation Mail Yes 395 202 1.96
Loomis, Coopet, and Allen Elk hunting Mail No 40 14 280
(1988
Loomis, Lockwood, and Delacy Forest preservation Mail No 224 160 224
(19933
Seller, Stoll, and Chavas (1985)® Lake recreation Mail Yes 42 9" 478

* This study reported two or more comparisons, one of which is presented here. The other dc /oe ratios were also > 1.0.

® Median, rather than mean, WTP,

“ The dichotomous choice mean is from Kristrém's (1990) Table 3 based on the Bishop and Heberlein (1979) method. The
open-ended mean is from Kristrom’s (1993) Table 1 for sample B. SEK were converted to U.S. dollars by dividing by 6, as

suggested by Kristrdm (1990).

mats.! The ratios of dichotomous choice to
open-ended mean WTP are listed in the
right-hand column of the table; they range
from 1.12 to 4.78. Six of the eleven studies
obtained the open-ended and dichotomous
choice responses from separate samples of
respondents, whereas the other five ob-
tained both responses from the same re-
spondents; this sampling decision does not
appear to have affected the WTP,./WTP,,
ratios. The lowest ratio is for the only famil-
iar market good-—a candy bar—used among
the studies. Ratios for the six recreation
experiences range from 1.16 to 4.78. Ratios
for the other five goods, which all have
public good aspects, range from 1.47 to 2.24.
There is no obvious relation between the
type of good and the WTP, /WTP,, ratios,
except that the market good garnered the
lowest ratio.

It must be noted that decisions made in
the course of designing a CV study and
analyzing the data may influence the com-
parison of dichotomous choice and open-
ended estimates of WTP. Decisions of pur-
ticular importance to the dichotomous

choice approach include the choice of bid
levels (Cooper and Loomis 1992, 1993; Al-
berini 1995; Kanninen 1995), the choice of
probabilistic model for characterizing the
error distribution (Amemiya 1981; Maddala
1983; Alberini 1995), and the selection of

'Two additional studies compared dichotomous
choice estimates of WTP with estimates obtained using
a payment card. Haefele, Kramer, and Holmes (1992}
valued forest quality with a split sample mail survey.
Mean WTPs estimated with the dichotomous choice
and payment card formats were $59 and $18, respec-
tively. Boyle and Bishop (1988) valued riparian scenic
quality with a split sample of recreationists interviewed
as they completed their trip. Mean WTPs estimated
with the dichotomous choice and payment card formats
were $18.88 and $29.36, respectively. A difference in
mcthods between the two studies, which may explain
the conflicting results, is that Hacfele, Kramer, and
Holmes used the same bid levels in both formats,
whereas Boyle and Bishop used dichotomous choice
bid levels from $10 to $120 bur payment card levels
from $0 to over $1,500, with most of the payment card
levels aubove $120. The preponderance of large dollar
amounis on the payment card may have biased those
responses upward compared with the dichotomous
choice responses.
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imdependent variables and functional form
(Hanemann 1984; Bowker and Stoll 1988;
Boyle 1990). Of importance to both re-
sponse formats is the decision about trunca-
tion. Regarding dichotomous choice data,
Bishop and Heberlein (1979) proposed trun-
cating the dichotomous choice WTP distri-
bution at the maximum bid level, and this
practice is sometimes foliowed, as is the
practice of truncating at a small probability
level, such as 1 percent. At the other end of
the distribution, one must decide whether to
truncate the distribution at zero WTP or to
include the negative portion of the distribu-
tion in computing mean WTP (Hanemann
1989}. Regarding open-ended data, WTP re-
sponses thal seem unreasonably high are
commonly ¢xcluded as outliers, but the point
of truncation is a matter of judgment. It is
not always clear from a published study just
what the effect of truncation or other deci-
sions was on the resulting WTP estimate,
and Table 1 makes no attempt to report on
such details. Certainly, any one comparison
of dichotomous choice and open-ended
WTP estimates must be carefully ‘examined
to see if the comparison relies on question-
able design or analysis decisions. In spite of
the lack of attention to such methodological
details in Table 1, the WTP, /WTP,, ratios
in Table 1 are worth noting because of the
consistency of the WTP, > WTP,, result
across several studies that differed in their
individual design and analysis. Apparently,
either there is something amiss with the way
dichotomous choice, or open-ended, data
are typically collected and analyzed, or the
two methods engender fundamentally dif-
ferent respondent behaviors.

We present below another comparison of
the open-ended and dichotomous choice re-
sponse formats in CV, a comparison that
follows standard CV procedures and yields
results in conformance with those of the
Table 1 studies. In addition, we present a
comparison of the two formats in an actual
payment situation. The actual payment data
allow us to discern if the WTP,, — WTP,,
difference may be related to the hypotheti-
cal nature of CV.

May 1996

111, METHODS

Our empirical study crossed WTP ques-
tion format (dichotomous choice or open-
ended) with form of payment (hypothetical
or actual), yielding a four-cell experimental
design. Each respondent received only one
of the four treatments, providing four inde-
pendent estimates of mean WTP, With the
possible exception of our choice of payment
vehicle, the hypothetical treatments were
designed according to generally accepted
methods for CV. The actual payment treat-
ments mirrored the hypothetical treatments
except that actual cash payments were re-
quested.

We used a voluntary contribution as the
payment vehicle. We initially intended to
use a referendum (voting) format for the
dichotomous choice portion of the study
because it purportedly provides enhanced
incentives for revealing WTP for a public
good (Hochn and Randal 1987). After
spending considerable time and effort de-
veloping and pretesting such a format we
abandoned the effort, largely because we
were unable to develop a realistic voting
and payment framework for a public good in
an actuzl payment condition (see Champ
1994 for more about our unsuccessful ef-
forts). Further, where the good is of broad
significance (as is the Grand Canyon), but
the amount of money needed to provide the
good is relatively modest, a referendum may
not secem like a plausible funding mecha-
nism, even in CV.

A voluntary payment towards a public
good allows for free-riding, that behavior
where the respondent relies on others to
pay even though he or she positively values
the good and would pay something given
knowledge that the good would definitely
not be provided without such payment. To
the extent that free-riding occurs, it will
depress actual payments. The possibility of
free-riding does not negate the utility of the
comparison of hypothetical to actual pay-
ment that this study achieves. Qur approach
provides a test of whether people’s hypo-
thetical contributions toward a public good
reveal their actual willingness to contribute.
However, the possibility of free-riding adds
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an element to our study that we had hoped
to avoid, or at least lessen, in the dichoto-
mous choice portion of the study by use of a
referendum format.

The good we ultimately chose was a pro-
ject to remove abandoned unpaved roads
along the North Rim of Grand Canyon Na-
tional Park. We chose this good for three
reasons. First, we wanted our results to con-
tribute to the current debate about use of
CV to measure nonuse value. The road re-
moval good is imbued with public good
characteristics because respondents® were
unlikely to anticipate visiting the North Rim;
their motives in payment were largely unre-
lated to personal use. Second, we needed a
good that could actually be purchased. There
was an actual Park Service program for the
road removal, so the cash paid by respon-
dents could be—and was—used for the de-
scribed purpose. Third, we wanted to avoid
unnecessary hypothetical bias. Thus, we
wanted to avoid using a good with ill-
defined benefits, such as donations to envi-
ronmental organizations, or to environmen-
tal programs without clearly specified costs.
And—especially after a referendum format
was abandoned—we wanted a good with a
clear tie between individual payment and
provision. The good we chose could be pur-
chased in small and varying amounts, s0
that payments of whatever amount could
purchase meaningful outcomes.

Respondents were told, in part: (1) the
roads were once used for catile manage-
ment and fire control, but are no longer
needed for those purposes; (2) the roads
reduce the wilderness character of the area
and lead to soil erosion due to water run-
ning off the compacted soil surface; (3) the
Park Service would like to completely re-
move some of the roads and convert others
to hiking trails in order to improve habitat
for sensitive species and make wilderness
designation of the arca possible; (4) the
Park Service does not have the money to
remove the roads but administers a program
where volunteers mix organic material into
the soil and plant native grasses and other
plants in the old road bed; (5) ten volun-
teers can restore approximately 1/8 mile of
road each day; and (6) food and supplies for
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the volunteers cost about $8 per person per
day, resulting in a cost of about $640 per
mile of abandoned road restored. In the
open-ended treatments, respondents were
then asked “What is the most you would be
willing to pay to provide food and supplies
for volunteer crews? Each $1 you pay would
result in the removal of 8§ feet of road. ... "
in the dichotomous choice treatments, re-
spondents were asked “Are you willing to
pay $— to provide food and supplies for
volunteer crews? Your $_— would lead to
the removal of — feet of road. . . .” In the
actual payment conditions, respondents were
then told, “If you decided to pay for the
road removal program, please write a check
to the ‘Grand Canyon National Park Ser-
vice' for the amount you said you are willing
to pay and send the check when you return”
the questionnaire.

In the fall of 1993, respondents were first
sent an advance letter on university letter-
head explaining that they would be receiv-
ing a questionnaire within a week. They
then received the questionnaire along with a
cover letter introducing the study, mention-
ing the road removal program, explaining
that a goal of the study was to “learn how
people who live far away from the Grand
Canyon feel about an environmental project
there,” and alerting respondents that they
would be asked, among other things, “how
much you would be willing to pay for the
program.” Respondents in the actual pay-
ment conditions were told in the cover let-
ter they “will actually have an opportunity
to pay for the project” and respondents in
the hypothetical payment conditions were
told they “will not be asked to actually pay
for the project.”

The questionnaire had two parts. Part 1
described the good and asked the WTP
question. Part 2, which was the same for all
four treatments, asked questions about why

? Respondents were randomly selected from the
pool of Wisconsin white page tclephone listings, sup-
plemented with Wisconsin auto registration informa-
tion. Few respondents indicated they anticipated going
to the Grand Canyon, and even fewer anticipated visit-
ing the relatively remote North Rim.
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TABLE 2
RESPONSE RATE BY TREATMENT GROUP

Open-ended Dichotomous Choice
Hypothetical Actual Hypothetical Actoal
Initial sample 500 500 850 850
Undeliverable 45 52 85 82
Completed surveys 195 187 393 339
Response rate (%) 43 42 51 44

4 Response rate = 100 * completed surveysAinitial sample — undeliverable).

respondents did or did not decide to pay for
the program, about past and likely future
trips to Grand Canyon National Park and
other national parks, and about environ-
mental attitudes and outdoor activities. Part
2 ended with standard socioeconomic ques-
tions.

Ten days after the questionnaire was
mailed a post card was sent to all respon-
dents, reminding those who had not re-
turned the questionnaires to do so, and
thanking the others for their participation.
If necessary, this was followed ten days later
by another cover letter and questionnaire,
and finally by a third cover letter and ques-
tionnaire.

The two open-ended versions were each
seni to 500 people, and the two dichoto-
mous choice versions were each sent to 850
people (Table 2). The dichotomous choice
guestionnaires used one of six bid levels: §1,
$5, $8, $12, $15, and $50. Response rates for
the open-ended survey were about 43 per-
cent in both the hypothetical and actual
payment conditions. The dichotomous
choice response rates were 51 percent and
44 percent for the hypothetical and actual
payment conditions, respectively (Table 2).
These response ratcs are lower than we
hoped for, but probably not unreasonable
given the remotencss of the good to the
respondent population. The 51 percent re-
sponse rate is substantially greater than the
other three, but the four groups of respon-
dents did not differ significantly—using the
Scheffé multiple comparison test (Klein-
baum and Kupper 1978) at the 0.05 proba-
bility level—based on their responses to
questions about demographic characteris-
tics, experience with national parks, or envi-

ronmental attitudes. Thus, we assume that
any difference in mean WTP of the four
groups can be attributed to factors other
than sampling or response rate effects.

Mean WTP was used as the measure of
central tendency. With one exception—a
hypothetical open-ended bid of $1,000,000
—all completed surveys were included in
the mean WTP computations. Open-ended
means were computed by simply taking the
average of the WTP responses. Dichoto-
mous choice means were estimated from the
area under the logit function with bid the
only independent variable. The WTP distri-
bution was truncated at $0 WTP at the low
end.

IV. RESULTS

The open-ended bids are summarized in
Table 3. Hypothetical payments ranged from
$0 to $640, and actual payments ranged
from $0 to $250. Sixty percent and 82 per-
cent of the respondents bid $0 in the hypo-
thetical and actual conditions, respectively;
thus, median WTP was $0 in both condi-
tions.

Because of the preponderance of $0 re-
sponses, the Tobit model was used to ex-
plore the relation of open-ended WTP to
explanatory variables. Five behavioral vari-
ables were selected for the models, charac-
terizing respondents’ household income, age,
residence, past involvement with environ-
mental groups, and past visits to the Grand
Canyon (Table 4). Among the five indepen-
dent variables, the following three were sig-
nificant predictors of open-ended WTP at
the 5 percent significance level: CONTRIB,
AGE, and URBAN (Table 5). First, persons
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TABLE 3
OPEN-ENDED BIDS
Bid Number
Amount Hypothetical Actual
50 111 150
1 3
2 5 1
5 5 6
10 14 9
15 3
20 10 2
24 1
25 11 9
30 1
40 i
50 8 1
100 9 1
150 ]
165 1
250 1
500 1
640 1
Missing 1 5
Total 195 187
Percent
bidding > $0 40 18

* Includes one outlicr, of $1,000,000.
Includes three cases where respondents indicated they
mtended to pay some amount ($10, $30, and $t00) but did
not send a check.

who had contributed moncy to or volun-
teered time with an environmental group
tended to pay more for North Rim road
removal than persons without such involve-
ment; this relation held for both the hypo-
thetical and actual payment groups. Second,
among the hypothctical group, older people
indicated lower payments. Third, in the
combined modcl, respondents living in ur-
ban areas indicated higher payments. For
the actual payment group, an additional
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variable, VISITGC, was significant at the 7
percent level, indicating that pcople who
had visited the Grand Canyon had higher
WTP than those who had not. Income was
not related to payment.’ Finally, as indi-
cated by the GROUP variable in the com-
bined model (Table 5), respondents in the
hypothetical group tended to bid signifi-
cantly more than those in the actual pay-
ment group. Further regression analysis of
the open-ended responses, utilizing a sam-
ple selection approach (Greene 1992}, found
that nearly all of the explanatory power of
the independent variables (Table 4) was re-
lated to the distinction between a $0 pay-
ment and a positive payment; none of the
independent variables was significantly re-
lated to the amount of payment given that
the payment was positive.

The dichotomous choice responses are
summarized in Table 6.* As reported above,
the overall response rate was greater in the

! Simple bi-variate regressions, of open-ended bid
on income, also failed 1o show a significant relation.

It is interesting to note the similarity between the
percentage of positive bids with the open-ended format
and the percentage of “yes” responses with the di-
chotomous choice format. In the hypothetical condi-
tion, 40 percent of the open-ended respondents bid a
positive amount and 44 percent of the dichotomous
choice rcspondents answered “yes” to the posited
amount. In the actual payment condition, 17 percent of
the open-ended respondents bid a positive amount and
17 percent of the dichotomous choice respondents an-
swered “yes” to the posited amount. On face value, this
result suggests the following hypothesis: that respon-
dents. approach both WTP response formats by first
deciding whether they would pay anything for the
good—if so, they are then likely to say “yes” to a
dichotomous choice question or to estimate a positive
WTP amount to an open-ended question.

TABLE 4
MODEL VARIABLES
Variablc Dexscription Mean®
OFFER Offer (bid level) for dichotomous choice surveys
INCOME Houschold annual income before taxes ($1,000s) 40.9
AGE In years 503
URBAN Residence (1 = urban; 0 = suburban or rural) 37
CONTRIB 1 = have contributed money or volunteered with an envirenmental 28
organization in the last year; 0 = have not
VISITGC 1 — have ever visited the Grand Canyon (South or North Rim); 0 — have not .28
GROUP 1 — hypothetical payment: ( = actual payment

* Means for the full set of data {all four treatment groups).
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TABLE 5
TosiT EQUATIONS OF OPEN-ENDED RESPONSES
Combined
Hypothetical Actual Model
Constant 3733 —99.848 *+* —100.490 ***
{40.58) (35.27) (34.14)
INCOME 0.0343 0.050 0.100
(4757) (.2460) (.2889)
AGE —2.152 *** —-0.170 —1.295 **=
(7851} (7757) (.5498)
URBAN 35578 21.422 32,781 ***
(23.18) (17.39) (16.03)
CONTRIB 63.948 *** 50,715 *** 71.210 =**
(24.49) (17.76) (16.73}
VISITGC 10.359 32.030 24.933
(24.36) 1787 (17.05)
GROUP na na 75,785 ¥+*
(17.17
Log likelihood — 449 —179 —635
Numbcr of 159 150 309
Observations
Note: Standard error in parentheses.
*=significant at 0.10
** = significant at 0.05
*** = gignificant at 0.01
TABLE 6
DicHoTOMOUS CHOICE BIDS
Hypothetical Actual® .
Response Response” S(ng]li?i(i:i::z
Bid Percent Percent  of Difference
Amount Number Rate (%) “Yes” Number Rate (%) “Yes” m % *Yes”
$1 55 49 53 57 49 24 0022
5 82 51 51 65 41 15 0000
8 75 49 39 66 42 26 1028
12 65 51 48 38 30 17 0004
15 59 47 39 37 34 14 0075
50 57 30 33 50 45 4 0001
Total sample - 393 5 44 333 43 17 0060

* Several respondents, especially at the lowest bid amounts, seat checks for more than the bid amount. These responses

were coded as “yes” at the bid amount.

After remaoving six respondents who indicated they intended to pay some amount hut did not send a check.

hypothetical condition than in the actual
payment condition. At individual bid levels,
the response rate difference between the
hypothetical and actual payment conditions
varied from no difference to a difference of
13 percentage points, with no consistent
pattern from low to high bid levels; for
example, response rates were nearly identi-
cal for the $1 and $i2 bid leveis, and most

different for the $5 and $15 bid levels. We
have no explanation for the difference in
response rate across bid levels.

The percent of “yes” responses was con-
sistently greater, across all bid levels, for the
hypothetical than for the actual payment
condition; this difference was significant at
the 0.01 probability level except for the $8
bid level (Table 6). In both conditions, the



72(2) Brown ¢t al.: Response Format 159
TABLE 7
LoarT EQUATIONS OF DicHOTOMOUS CHOICE RESPONSES
Combined
Hypothetical Actual Model
Constamt -0.232 2322 ** —1.922 ***
(.4706) (.7256) (.4144)
OFFER —0.022 *** —.035 = - 026 ***
(.0081) (.0162) {.0070)
INCOME G017 *** 0.021 **+* 0.019 **+
(.0005) (.0061) (.0037)
AGE -6.015* —0.004 -0.011
(0081} (.0118) (.0067)
URBAN 0.548 ** 1.240 *** 0.798 +4*
(.2431) (3392) (.1957)
CONTRIB .949 *** 0.182 0.646 ***
(.2648) {.3689) {.2087)
VISITGC -0.007 —-0.092 —-0.031
(2727 (.3704) (2174)
GROUP na na 1.471 ***
{2053}
Log likelihood -210 -13 =328
Number of 345 266 611
Observations

Note: Standard error in parentheses.
* = significant at 0.10

** = significant at 0.05

***« significant at (.01

percent “yes” tended to drop as bid level
increased, but did not drop consistently. The
38 bid level garnered the most peculiar af-
firmative response in both conditions, being
lower than surrounding percentages in the
hypothetical condition and higher than sur-
rounding pcrcentages in the actual payment
condition; however, the differences in per-
cent “yes” between the $8 bid level and its
closest neighbors were not significant. In the
hypothetical condition, 33 percent of the
respondents to highest bid level ($50) chose
“yes,” providing a less-than-ideal bid distri-
bution for the purpose of estimating WTP.?

Logit models, using the variables listed in
Table 4, are presented in Table 7. As ex-
pected, the probability of a “yes” decreases
with offer amount. Further, and in contrast
to the open-ended results, income is signif-
icantly (positively) related to payment. In
addition, the probability of a “yes” in-
creased if the respondent lived in an urban
area, increased if the respondent had past
involvement with environmental groups, and
decreased with age of the respondent. Past
visits to the Grand Canyon were unrelated

to the probability of a “yes.” Finally, re-
spondents in the hypothetical group were
more likely to respond “yes” than those in
the actual payment group.

The regression equations of Tables 5 and
7 are, in large part, sensible; that is, the
signs and levels of significance are not coun-
terintuitive. Further, as reported earlier, no
significant differences among the four
groups of respondents were found for de-
mographic {income, age, education level,
residence type), behavior (past involvement
with environmental groups, past visits to the
Grand Canyon), or & number of attitude
variables. Thus, we have some justification

*In order to provide a more accurate estimate of
hypothetical WTP, in the fall of 1994 we sent the
hypothetical dichotomous choice survey to a compara-
blc sample at higher bid levels (up to $200). However
there was no large drop in percent “yes” at these
higher bid levels. Including the additional data tended
to inerease mean WTP compared with the cstimate
based only on the 1993 data. Because the additional
data do not affect the conclusions, we do not include
the additional data here.
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TABLE 8
MEAN WILLINGNESS TO PAY
Ratio Difference
Hypothetical Actual (hyphact}  (hyp—act)
Dichotomous choice® $46.55 $7.22 6.45 $39.33
(26.4-271.1)" (4.7-21.2)
Open-ended $18.98 $4.62 411 $14.36
(9.9-28.3F (1.5-7.7)
Ratio (dcfoe) 245 1.56
Difference (dc - oe) $27.57 $2.60

® Dichotomous choice means were estimated using the approach described by Hanemann
(1989). The hypothetical payment mean was estimated from: L = —0.039 -~ 0.014 OFFER, where
L is the log of the odds of a “yes” response; this model has a log likelihood of —267 and is
based on 393 observations. The acmal payment mean was estimated from: L = - 1.119 - 0.040
OFFER; this model has a log likelihood of — 149 and is based on 333 observations. Reported
means are the medians of 5,000 computations of mean WTP computed using the Krinsky and
Robb (1986} procedure. with the upper end of the distribution left untruncated. Truncating the
upper end of the distribution at the bid levels associated with a 0.01, 0.05, and 0.1 probability of
a “yes” response yields hypothetical means of $45.03, $42.94, and $38.44, and actual payment
means of $696, $591, and $4.59, respectively. An alternative model (L =a+ BIn{(OFFER))
yiclded similar means, and 95 percent confidence intervals that slightly overlap.

Dichotomous choice 95 percent confidence intervals, in parentheses, were computed using
the procedure of Krinsky and Robb (1986) based on 5,000 repetitions.

° Open-ended 95 percent confidence intervals, in parentheses, were based on the standard
procedure for a normal distribution. Because of the skewed distributions, we also used a
nenparametric approach—the bias-corrected and accelerated bootstrap percentiie method of
Efron and Tibshirani (1993), with 1,000 repetitions. This approach produced the following 93
pereent confidenee intervals, which arc quite similar 10 those obiained using the standard

procedurc: $12.6-5$33.0 for hypothetical payment and $2.8-$10.1 for actual payment.

for moving on to the primary focus of the
study—the comparison of dichotomous
choice and open-ended mean WTP under
hypothetical and actual payment conditions,

In the hypothetical condition, mean WTP
estimated using the dichotomous choice for-
mat was $47, 2.5 times the open-ended mean
of $19. The difference, of $28, was signifi-
cant, as indicated by the fact that the 95
percent confidence intervals barely overlap
(Table 8). Thus, our results are consistent
with those of other CV studies that valued a
public or environmental good (Table 1), in-
dicating that the dichotomous choice format
yields a larger estimate of hypothetical WTP
than does the open-ended format. In the
actual payment condition, the dichotomous
choice mean was $7.22, 1.6 times the open-
ended mean of $4.62. These means differ by
only $2.60. The 95 percent confidence inter-
vals about these two means overlap substan-
tially (Table 8).° These results—that the
WTP,./WTF,, ratio and the WTF, —
WTP,, difference are greater for hypotheti-
cal than for actual WIP—raise the possibil-

ity that the hypothetical nature of CV am-
plifics the response¢ format difference, at
least for donations to a public good.

The open-ended hypothetical format pro-
duced a more accurate estimate of actual
payment than did the dichotomous choice
hypothetical format. However, the improve-

® Because of the dangers of computing means and
confidence intervals from non-normal open-ended dis-
tributions, and comparing those confidence intervals
with those from the logistic models, we also compared
the dichotomous choice and open-ended distributions
using a nonparametric procedure similar to that sug-
gested by Kristrém (1993). From the open-ended WTP
responses we computed the percent of respondents
with a positive willingness to pay at cach dichotomous
choice bid level. We compared these percentages with
the observed percent “yes’s from the dichotomous
choice responses using a chi-square test, with the di-
chotomous choice data considered the expected result.
The computed test statistics were 40.6 for the hypothet-
ical data and 15.1 for the actual payment data, to be
compared with a critical value of 11.1 at the 0.05
probability level, indicating that the hypothesis of equal
distributions is rejected for both the hypothetical and
actual payments.
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ment with the open-ended format is scant
cause for celebration in light of the fact that
the hypothetical open-ended payment was
still over four times the actual payment
(Table 8).

V. DISCUSSION

We found, as have others (Table 1), that
hypothetical payments elicited using a di-
chotomous choice format exceeded such
payments elicited using an open-ended for-
mat. Baring the possibility that standard CV
data analysis procedures are misguided, it is
reasonable to explore potential behavioral
explanations for the difference in WTP with
the two response formats. We list four pos-
sible explanations here and consider the
likelihood that they could have influenced
our results.

The first explanation, proposed by Hoelin
and Randall (1987) and supported by
Cameron (1988) and others is that, as
Cameron (p. 355) put it, a dichotomous
choice format “circumvents much of the
potential for strategic response bias.” Hoehn
and Randall make the case that a referen-
dum format using a dichotomous choice
question avoids incentives for the respon-
dent to either overstate or understate their
true WTP, whereas an open-ended WTP
format avoids incentives for overstatement
but not for understatement, thus allowing
an open-ended mean WTP to fall below the
more correct dichotomous choice mean. It
is not entirely clear whether this argument
was meant to apply only when the dichoto-
mous choice format is used with a true
referendum CV, where the respondent an-
swers “yes” or “no” to a voting question
that incorporates a price and where provi-
sion depends on the outcome of the group
vote, or whether it was meant to apply as
well as to a dichotomous choice response to
a direct WIP question. In any case, the
argument is unlikely to apply where there is
no perceived tie between a respondent’s an-
swer and the ultimate outcome (i.e., where
respondents do not think their answers will
affect provision of and payment for the
good). This argument is therefore unlikely
to apply to our CV question because it used

Brown et al.: Response Format 16l

a donation payment vehicle. With dona-
tions, the hypothetical WTP response has
no direct implications for actual payment by
the respondent if the good were to be pro-
vided.

A second explanation is that a more dif-
ficult WTP question may encourage a lower
WTP response. As Mitchell and Carson
{1989} have suggested, for most respondents
it is probably more difficult to come up with
a specific estimate of maximum WTP than it
is to determine whether their WTP is above
or below the posited bid level. A “yes” or
“no” (take it or leave it) response avoids the
more difficult task of estimating a precise
WTP amount. But does cognitive difficulty
lower bids? One study suggests that it might.
McCollum and Miller (1994) found, in ques-
tioning that foliowed an open-ended WTP
question, that many respondents reported
they bid $0 because they “could not put a
number on” their WTP. Although respon-
dents indicated that they had a positive atti-
tude towards the good, their lack of ability
to provide a precise WTP estimate appar-
ently led them to just enter $0.° If the
dichotomous choice format helps avoid such
frustration by presenting an easier cognitive
task, then difficulty of response may con-
tribute to WTE, > WTF,.. This argument
might help explain our open-ended hypo-

7 The 95 percent confidence intervals about the two
open-ended means do not overlap. A ¢-test and several
nonparametric rests {two-tailed) all show that the
open-ended means are significantly different from cach
other at the 0.01 probability level. See also note 3 to
Table 8.

®In a mail questionnaire, respondents were asked
how much more, above costs, they would have been
willing to pay for a recrcation experience. Those re-
porting $0 were given three choices: (1) the trip was
worth exactly what I paid and no more; (2} I answered
$0 because I could not put a number on how much
more 1 would have paid; and (3) other (please specify).
In one sample reported in McCollum and Miller (1994),
about 44 percent of the $0 WTP respondents chose the
second option. However, because respondents answer-
ing the WTP yuestion could look down the page and
see that they had the option of entering 30 and then
indicating they “could not put a number on” their
WTP, the number of $0 bids may have been inflated. If
not offered that escape route, respondents might have
made a greater ¢tfort to estimate their WTP.
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thetical responses. However, one would ex-
pect the argument to apply as well to actual
payments. The much closer mean WTP esti-
mates of the actual payment data suggest
that the cognitive difficulty explanation
probably did not play a large role in affect-
ing our CV results. Unfortunately, our data
do not allow a test of this explanation.

A third explanation relies on the notion
of preference uncertainty. Many respon-
dents seem to lack a precisc estimate of
their maximum WTP, especially for complex
and unfamiliar goods (Gregory et al. 1995;
Ready, Whitehead, and Blomquist 1994).°
This uncertainty may be reflected differ-
ently in responses to alternative WTP re-
sponse formats. We list two ways in which
preference uncertainty may affect open-
ended and dichotomous choice responses
differently, First, dichotomous choice re-
spondents who are willing to pay something
but do not have a precise estimate of their
WTP may respond “yes” to any reasonable
suggestion, such as the offer amount posited
in the survey. This propensity has been
called “number grabhing” or “yea-saying”
(Mitchell and Carson 1989, 240). Essen-
tially, the posited bid is accepted as a cue of
what is a reasonable WTP amount.!” In
contrast, when asked an open-ended ques-
tion, the respondent is given no cue, and is
foreed to either estimate WTP or refuse to
answer (o1, as mentioned above, to bid $0 in
frustration)."

The second way in which preference
uncertainty may play a role in causing
WTP,, > WTP,, relies on the assumption
that respondents have an initial range of
plausible WTP—that they know when they
are below or above their range of maximum
WTP, but are not sure within those bounds
what they would pay. Gregory et al. (1995)
concluded, based on results to a paper and
pencil exercise focusing on WTP for public
goods, that people appear to have a surpris-
ingly large range of maximum WTP. Given
this finding, they proposed that some range
of WTP will be initially plausible to the
respondent, that posited bids above this
range will receive a “no,” and that all other
posited bids will potentially receive a “yes.”
That is, if asked a dichotomous choice ques-
tion, people are likely to respond “yes” to
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any bid level within that range simply be-
cause it is an initially plausible payment.
However, if asked an open-ended question,
the respondent is not pushed to the upper
end of the range of maximum WTP, and is
likely to bid an amount with which he or she
is more comfortable, perhaps an amount
closer to the midpoint of the range than to
its end point.

The fourth potential explanation submits
that respondents may have two objectives in
responding to a WIP question. First, they
may want to truthfully answer the question
asked about their actual willingness to pay.
Second, they may want to indicate how fa-
vorably they view the good at issue, or at
least whether they view the good favorably.
The motive behind this second objective may
simply be self-expression,’? or a desire to
influence provision of the good (based on
the assumption that a positive response will
increase the prospect that the good will be
provided). An open-ended format allows re-
spondents to meet both objectives with the

* Data analyzed by Ready, Whitehead, and
Blomguist (1994) led them to suggest that “therc may
exist a core of persistent ambivalence that the respon-
dent is unable to resolve” in attcmpting to decide
whether he or she wouid be willing to pay some posited
amount.

The yea-saying explanation is especially relevant
to factual questions about which respondents lack any
idea of a correct response. For example, if asked to
cstimate obscure amounts (such as the distance in
miles from Earth to Mars, or the number of people
who died of the plague in the fourteenth century),
many people may respond “yes” to any reasonable
suggesied amount. This explanation may be less rele-
vant for questions of personal opinion, such as WIP
questions. Most respondents may have a better idea of
their WTP than they do of obscure factual amounts.

" Holmes and Kramer (1995) compared dichoto-
mous choice responses to payment card responses and
concluded that yca-saying contributed to the higher
estimate of mcan WTP with the dichotomous choice
format.

People may derive utility from expressing their
opinions, and surveys offer an opportunity for such
expressions. Furthermore, the particular good at issue
in a2 CV may act as a symbol for strongly felt moral
concerns or core values, the expression of which is all
the more desirable {see Chaiken and Stangor 1987;
Blamey and Common, no date). Thus, CV respondents
may focus more on expressing their opinions about, for
example, environmental stewardship than on their ac-
tual WTP for the particular good at issue.
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same response; that is, a positive WTP re-
sponse allows for a truthful WTP estimate
and also allows for indicating a positive atti-
tude about the good. However, with the
dichotomous choice format, only a “yes”
response indicates a positive attitude about
the good. If the posited bid level is more
than the respondent thinks he or she would
be willing to pay, the respondent must
choose between the two objectives; if it is
more important to indicate a favorable im-
pression of the good than to indicate a
truthful WTP, the respondent will say “yes.”
A variation of this explanation proposes that
the likelihood of a “yes” response decreases
as the positive difference of the dichoto-
mous choice bid level minus the amount
that respondents think they would actually
be willing to pay increascs.

The first and second explanations are un-
tikely to have played a large role in causing
WTP,. > WTP,,. The third explanation
(preference uncertainty) and the fourth ex-
planation (conflicting objectives) are more
plausible explanations of our results in light
of the much smaller WTP, — WTP,_ dif-
ference with actual than with hypothetical
payment. This is because yea-saying and re-
lated behaviors are less costly in hypotheti-
cal than in actual payment situations. The
cost of yea-saying or of failing to narrow a
large range of initial WTP is, in an actual
payment context, in terms of decreased pur-
chases of other goods, whereas in a hypo-
thetical payment context the cost, if noticed
at all, is merely in terms of second thoughts
about whether the survey response was ac-
curate. Likewise, the cost of indicating a
favorable impression of the good with a
“yes” even if the posited amount is larger
than respondents think they would actually
pay is much more salient with actual than
with hypothetical payment. If more costly
behaviors are less likely to occur, the latter
two of the four explanations are more likely
to occur in a hypothetical than in an actual
payment context. Thus, we have some indi-
cation that the latter two explanations played
a role in affecting our resuits.

There remains the possibilily that differ-
ent CV procedurcs could have lowered the
hypothetical WTP responscs, causing them
to converge with the actual paymenl re-
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sponses, thereby largely eliminating the hy-
pothetical WTF,, — WTP,, difference. For
example, to be strictly comparable with the
actual payment conditions, we should have
informed the CV respondents that their hy-
pothetical payment would, if it were to be a
real payment, have to be sent in with their
survey response. And we might have in-
cluded language pleading for consideration
of budget constraints and for carcful reflec-
tion about what they really would be willing
to pay. Such additions might have lowered
the hypothetical WTP means somewhat, but
it seems unlikely that the additions would
eliminate the difference between actual and
hypothetical payment.”* And the additions
could affect WTP responses to both CV
formats, perhaps having little effect on the
hypothetical WTP,. — WTP,, difference.
But we, of course, will have to wait for
future studies to know for sure.

Comparison of the regression equations
obtained for the open-ended (Table 5) and
dichotomous choice (Table 7) response for-
mats shows considerably more explanatory
power, for the independent variables we
chose to include, with the dichotomous
choice models. The lack of a statistically
significant relation between the open-ended
WTP response and income is puzzling, espe-
cially in light of the significant relation found
for the dichotomous choice models. The
quite diffcrent models for the two formats
suggests that the formats may engender dif-
ferent decision processes. Also puzzling is
the finding that most of the explanatory
power of the independent variables in ex-
plaining open-ended WTP could be at-
tributed solely to the binary distinction be-
tween a $0 payment and a positive payment.
It is possible that the more difficult task
required of open-ended respondents causes
additional factors (that we failed to mea-
sure} or random factors to play a role in
determining the WTP response, factors that
do not influence dichotomous choice WTP
responses. This possibility deserves addi-
tional research.

'* Loomis, Gonzalez-Caban, and Gregory (1994)
tested the effect of adding 10 CV a reminder to care-
fully consider one’s budget constraint in estimaling
WTP, and found that the addition had no effect.
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Our results indicate that the WTPFP, —
WTP,, difference is enhanced in a hypothet-
ical context, at least for donations toward a
public environmental good. We suspect that
the WTP,, — WTP,, difference would de-
crease, all else equal, for a different type of
good and related change in payment vehicle.
Specifically, the difference could be ex-
pected to decrease with a private market
good, for two reasons that refer back to the
latter two potential explanations for the re-
sponse format difference listed above. First,
respondents would use information about
market price to either avoid the tendency of
yea-saying about whatever offer were in-
cluded in a dichotomous choice survey, or
approach the survey with a more narrow
range of plausible WTP. Second, the private
nature of the good would reduce any ten-
dency to want to answer “yes” in order to
indicate a favorable attitude about the good.
An independent sample experiment compar-
ing open-ended and dichotomous choice
WTP responses for a private good, in hypo-
thetical and actual payment contexts, would
help settle this question.

The resulls we report indicate that the
more important question for CV 1s not
“Which response format should we use?”
but rather “How can we structure CV to
either engender truthful responses or distin-
guish between the truthful and the exagger-
ated responses?” Qur results, and those of a
previous study by Duffield and Patterson
(1992}, suggest that a truthful donation pay-
ment vehicle is not easily instituted using
CV. Such results do not, of course, imply
that a ditferent payment vehicle would per-
form as poorly as the donation vehicle per-
formed here. Perhaps, as has been argued
by Hochn and Randall (1987) and others, a
referendum is preferable. However, it is not
obvious how a referendum can be fashioned
for some goods. A referendum made little
sense with the good uscd here, a rather
inexpensive good of national interest.

We have no way to know to what extent
the finding that hypothetical WTP exceeded
actual WTP reflects frec-riding by respon-
dents given the opportunity to send in ac-
tual payment, as opposed to overly opti-
mistic estimates by respondents asked the
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hypothetical payment questions. It is possi-
ble, but doubtful, that free-riding can largely
account for the discrepancy—doubtful be-
cause several studies (Boyce et al. 1989;
Cummings, Harrison, and Rutstrém 1995;
Neill et al. 1994) found that hypothetical
WTP substantially exceeded actual WTP for
private goods (where free-riding is not an
issue).

V1. CONCLUSION

Several recent studies comparing hypo-
thetical and actual payments (Duffield and
Patterson 1992; Seip and Strand 1992; plus
the private good studies cited above) found
that CV, as applied, overestimated actual
WTP. The results of the study reported here
add weight to that finding. Hypothetical
questions, especially about donations to
generally desirable environmental goods,
seem to engender overestimates of actual
WTP.

What we found in addition, however, is
that the tendency for CV to overcstimate
WTP seems to be exacerbated by use of the
dichotomous choice response format, at least
when a donation payment vehicle is used to
value a public environmental good. Our
study was not designed to ferret out the
specific behavioral tendencies behind a
finding of WTP,. > WTP,, in CV. However,
our reasoning sugpests that the lack of a
costly consequence to overestimating WTP,
in the presence of preference uncertainty or
conflicting respondent objectives, allows the
dichotomous choice format to yield greater
estimates of hypothetical WTP than does
the open-ended format.

In responsc to the question posed in the
title of the paper, we found that neither the
open-ended nor the dichotomous choice
format revealed the truth about donations
to a public good. However, this is certainly
not the end of the story for CV. At least
these two questions remain: first, will clever
modifications to CV, perhaps utilizing a new
or altered WTP response format, avoid or
allow adjustment for the hypothetical bias
that currently troubles donation applica-
tions of CV; second, will use of dichotomous
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choice in a referendum CV also overesti-
mate actual WTP?
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