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Abstract

We employ a combination of survey design and econometric techniques to ex-

plore ways to deal with health concerns in restoration projects where environ-

mental injuries are severe. We use data from a referendum contingent valua-

tion survey for a natural resource restoration project to demonstrate the extent

to which health concerns can be controlled.
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INTRODUCTION

This paper examines the issue of accurately valuing a natural resource restoration

program that o®ers no obvious health bene¯t. The program presented here was in-

tended to reduce the environmental impact of a very large quantity of toxic material

generated by more than a century of lead and silver mining. Although human health

concerns may arise naturally in considering such an environmental injury, the restora-

tion program promised nothing new in terms of protecting human health. Controls

to protect human health were already in place prior to the natural resource restora-

tion program. Hence an accurate valuation of resource injury required exclusion of

concerns regarding human health e®ects.

In this paper we examine two methods for excluding human health concerns in order

to value a restoration project with no obvious health bene¯t. First, we investigate

use of alternative questionnaire designs to gauge the extent to which health concerns

can be controlled for in the survey instrument. Second, we use an econometric ap-

proach based on responses to an open ended question in which respondents speci¯cally

mention health concerns. By comparing the estimated di®erences in probability of a

Yes vote from the survey and econometric controls, we can examine the e®ectiveness

of these techniques for estimating the impact of health concerns apart from environ-

mental concerns.

SURVEY BACKGROUND AND DATA COLLECTION

The data we use in this analysis were obtained from a pilot contingent valuation

survey conducted in the western states of Oregon, Washington, Utah and Idaho during

a four week period in July and August of 1996. The initial purpose of the survey

was to assess environmental injuries sustained from over 100 years of mining activity

in the Couer D'Alene river basin in western Idaho. The survey design followed a
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referendum format, resulting in a total of 518 usable responses. Respondents were

given the opportunity to vote on a restoration proposal with four randomly assigned

prices: $60, $90, $140 and $220.

During initial stages of survey instrument design, it was discovered that focus group

participants and pretest respondents raised a number of health concerns with respect

to the project being assessed. Since the restoration program provided no health

bene¯t, our research explored methods to control for health concerns in the valuation

process. Thus, two versions of the survey instrument were developed with di®erent

degrees of emphasis on human health. In later stages of the analysis, we experiment

with the use of open ended response questions to econometrically control for health

concerns.

SURVEY DESIGN

In one version of the questionnaire (Version A), respondents were explicitly told

what steps have been taken to ensure the safety of the site under the status quo

and that the restoration plan would provide no human health bene¯ts. In addition,

respondents were provided with other cues with respect to health. A second instru-

ment (Version B) did not include multiple cues regarding human health, although it

was clearly stated once in this questionnaire version that human health is protected

under the status quo. Because the survey was a pilot study, Version B question-

naires were administered to a subsample of 106 respondents at the price of $90 only.

Table 1 below shows the breakdown of respondent numbers within each price class

and ballot version for the total sample.

Table 1 goes here

The surveys were structured so that both versions included a booklet describing

the resource injuries at the restoration site. The booklet was designed so that the
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description of the injuries was presented incrementally in nine steps of increasing

severity. The Version B booklet, Step 5, contains the wording:

\...some public access areas have large warning signs telling people to avoid

exposure to any contaminated wastes that are present. These warning signs

can be found at campsites and boat ramps. People's health is protected by

restricting the places they can go and some of the activities they can do."

In Step 7 of the booklet, both booklet versions contain wording speci¯c to Lake Coeur

d'Alene, a popular water recreation area as follows:

\Water samples in the lake show levels of metals that exceed Federal standards

for animals that live in the water. These levels are still relatively low. The

metal levels in Lake Coeur d'Alene are below Federal standards for drinking

water. The metals pose no threat to swimmers or boaters who are in the water

or happen to swallow some water."

Following administration of the booklet, Version A includes further explication of

steps already taken to protect health, along with other cues on health. Starting

with Question 18, a card (Card C) was handed to Version A respondents outlining

the following steps currently being taken to protect human health:

\¢ Contaminated areas have been closed to public access;

¢ Strict environmental regulations to protect the food, air and water supply

are being enforced;

¢ Signs have been installed in places open to public access, warning visitors to

avoid exposure to contamination."

Furthermore, Card C included the statement
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\As a result of these measures, contamination in the Coeur d'Alene basin does

not pose a risk to people's health, However, it has restricted the places people

go and kept them from some of the outdoor activites they enjoy."

After receiving this message, respondents to Version A were asked if they had speci¯c

questions about the steps taken to prevent impacts on human health (Question 19):

\Do you have any questions about what's been done to prevent impacts on

human health?"

The questions asked by respondents were recorded as open ended responses.

In both versions of the survey, the respondent was asked to vote on a ballot (Ques-

tion 22):

\If an election were being held today, and the total cost to your household

would be a one-time additional tax of $XX3, would you vote for the restoration

program or would you vote against it?"

Immediately following Question 22, A and B version respondents who voted for the

project were asked a debrie¯ng open-ended reponse (OER) question (Question 23):

\People have di®erent reasons for voting for the program. Can you tell me

your reasons?"

However, Version A respondents received a set of follow up questions to the OER

question (Question 24 and 24 a). Question 24 asks

\...was protection of human health one of the reasons you voted for the pro-

gram?"

360, 90, 140 or 220 depending on version of survey.
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This was followed by an opportunity to revise one's vote in Question 24 a:

\Suppose the plan does nothing new to protect human health. Would you

vote for or against the program if it cost your household $XX?"

Respondents who voted against the program in Versions A and B were also debriefed

with an OER question (Question 26) immediately following the referendum question:

\People have di®erent reasons for voting against for the program. Can you

tell me your reasons?"

ANALYSIS

The results of survey Version A alone give insight into how entrenched health con-

cerns can be with a restoration project where resource injuries are serious. First,

of the 412 respondents to Version A, only about 16% (66) answered positively to

Question 19 (see page 5). The open ended responses (OERs) to question 19 gener-

ally involved what, if anything, has been done to clean up the site. A number of

respondents expressed skepticism about the e±cacy of current measures to protect

health.

With respect to Question 22, the proportion of Yes votes ranged from 0.6990 at

$60 to 0.4486 at $220 (see Table 2), or 0.5655 for the entire sample. However, of

those voting Yes on Question 22, 75% (175) answered Yes to Question 24, and 11%

of all those answering Yes to Question 24 (i.e. had considered health when voting on

Question 22) decided to switch their vote when prompted by Question 24 a. After

revising their votes, the proportion of Yes votes dropped to a range of 0.5728 at $60 to

0.3271 at $220. Furthermore, estimates of mean willingness to pay estimated by the

Turner Lower Bound from the raw data were $122.49 on Question 22 and $97.46 on

Question 24 a, a decrease of about 20% (Table 2). The results of standard nonpara-

mentric statistical tests, such as Wilcoxen and Kruskall-Wallis, suggest that there
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are signi¯cant di®erences in the probability of a Yes vote between Question 22 and

Question 24 a on Version A of the survey instrument. In addition, individuals who

asked questions about what has been done to protect health (Question 19) were far

less likely to switch their votes on Question 24 a than were those who did not question

health protection (6.06% v. 14.96%). This perhaps indicates that the respondents

who asked questions were generally more attentive to the survey.

Table 2 goes here

A second set of statistics based on the raw data are of interest here. These are

comparisons of the A and B versions of the questionnaire at the price of $90. We

¯nd that the probability of a Yes vote for Version B Question 22 di®ers from Version

A Question 22 by only about 3.6% (0.5849 v. 0.5644). On the other hand, Version A

Question 24 a di®ers from Version A Question 22 by about 19.3% (0.4554 v. 0.5644)

and from Version B by 22.1% (0.4554 v. 0.5849).

Table 3 goes here

Logistic Regression Analysis

The survey also allowed individuals to state reasons for both their pro and con votes

on the proposed remediation program in Questions 23 and 26 (see page 5). These

additional responses allowed us to develop a parametric method to further explore

the impact of health concerns. The OERs were coded into several categories such as

`wildlife protection,' `environmental protection,' `¯nancial reasons,' and `health/safety

reasons,' with some respondents being coded into multiple categories. All of these

categories were included in the analysis in order to help control for health e®ects.

To statistically analyze the data, we pool the responses from the two sets of survey

instruments, Version A and Version B. We then apply a standard logit model to
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relate the probability of a Yes vote to a number of variables including price and

attitudinal variables. To isolate health e®ects, we include a dummy variable for

survey version in addition to the dummy variables for the OERs. From these results,

we are able to estimate the predicted probabilities of a Yes vote from the samples that

correspond to the two versions of the survey. Furthermore, by setting the value of

the health dummy variable to zero, we are also able to use simulation to predict the

probabilities associate with the estimated functions as if no respondent had voiced

health concerns in the OER question.

We use the logistic regression in a straightforward manner to analyze the survey

data. Preliminary ¯ndings of this model were that the inclusion of dummy variables

for the OERs tended to render demographic variables insigni¯cant. As a result, we

constructed an instrumental variable for household income based on a conditional

logit model with interval censoring of a household's income category as explained

by household characteristics and respondent residence state.4 The model estimate

using the pooled data is reported in Table 4 below.5

Table 4 goes here

Explanatory variables used in the model are as follows. PRICE: price on ver-

sion of ballot ($60, $90, $140, $220); VISTPK: visited national park in past ¯ve years

(0,1); NATWTCH: often watch TV programs with natural themes (0,1); PROTWLD:

should increase spending to protect endangered species (0,1); HIGHPRI: site restora-

tion should be high priority (0,1); YES REST: believe restoration will work (0,1);

YES INJ: believe injury has taken place (0,1); BTYPE: ballot version (B=1, A=0);

4Variables used to explain income categories are age of respondent, dummy variable for pen-

sion, dummy variable for english spoken at home, educational attainment, number of householders

employed, and state of residence.
5The ¯nance variable was dropped from the ¯nal model because of its high degree of correlation

with income.
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ANIMAL: mentioned wildlife in open ended response; ENVT: mentioned the environ-

ment in open ended response; HEALTH: mentioned health in OER; and INCOME:

instrumental variable for income of respondent.

DISCUSSION

The signs of the coe±cients are as expected, and most are signi¯cant at the 95%

level. Of the two variables that we use to control for health, the magnitude of in-

°uence of the variable created from the OER question is greater than the variable

representing the Version B ballot. In order to properly compare the impact of survey

design to that of the inclusion of a an OER dummy variable for health, we restrict

our discussion of the model results to the $90 Version A survey (Version AX) and

the Version B survey. To test the impact of the survey version, we use the logistic

model reported in Table 4 to predict probabilities of Yes votes as follows. First, we

restrict the sample to only the Version AX responses. Then, we restrict the sample

to Version B only, without adjusting for the open ended health response. Finally, we

simulate predicted probabilities by setting all of the health responses to zero. The

resulting probabilities are reported in Table 5.

Table 5 goes here

The results generally show that the survey design works well in controlling for

health concerns. Based on a series of nonparametric tests, we ¯nd that the predicted

probabilities generated by Version AX Question 24 a are signi¯cantly lower than those

generated in the unadjusted predicted probabilities from Version B (0.5905 v. 0.4801,

an approximate 22% di®erence). However, comparing Version AX Question 24 a

results with those generated by the adjusted Version B results, nonparametric tests

are inconclusive as to the statistical signi¯cance of the di®erence in probabilities

(0.4801 v. 0.4027). Finally, the Version B adjusted probabilities are signi¯cantly
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lower than those of either the Version B unadjusted or Version AX Question 24 a.

Version B adjusted yields a predicted probability that is 16% lower than Version AX,

and nearly 32% lower than Version B adjusted.

CONCLUSION

The results of this analysis, while extremely preliminary, and based on small sam-

ples, suggest that even further steps may be taken within the design of a particular

survey to help control for concerns over issues that are not central to the purpose

of a study. In this instance, given the explanatory power of the open ended health

response, more speci¯c debrie¯ng questions may be in order.
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Price $60 $90 $140 $220

N N N N

Version A 103 101 101 107

Version B { 106 { {

Table 1: Subsample Size by Price

Version A, Question 22

Price $60 $90 $140 $220

N 103 101 101 107

Pr(Yes) 0.6990 0.5644 0.5545 0.4486

Turner Lower Bound Mean WTP $122.49

Version A, Question 24 a

Price $60 $90 $140 $220

N 103 101 101 107

Pr(Yes) 0.5728 0.4554 0.4653 0.3271

Turner Lower Bound Mean WTP $ 97.46

Table 2: Raw Frequencies, Version A

Pr(Yes Vote at $90)

Question 22 Question 24 a

N 101 106

Ballot A 0.5644 0.4554

Ballot B 0.5849 NA

Table 3: Probability of Yes Vote Comparison Between Versions A & B
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Variable Estimate Std Err.

INTERCEPT -3.5119 0.6492***a

PRICE -0.0041 0.0021*

VISTPK 0.5021 0.3176

NATWTCH 0.4779 0.2706*

PROTWLD 0.7689 0.3006**

HIGHPRI 0.5764 0.2545**

YES REST 0.4486 0.2756

YES INJ 1:2620 0.5333**

BTYPE 0.7383 0.2935**

ANIMAL 1.3788 0.3188***

ENVT 0.8711 0.3474**

HEALTH 2.1791 0.2349***

INCOME 0.0087 0.0036**
a
* Signi¯cant at 90%, **Signi¯cant at 95%, ***Signi¯cant at 99.9%

Table 4: Logistic Regression Parameter Estimates

Version AX Version B Version B

Q24 a Undjusted Adjusted

Mean Probability 0.4801 0.5905 0.4027

Standard Error 0.3298 0.3125 0.2110

Table 5: Predicted Probabilities from Econometric Model
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