
PART B OF THE SUPPORTING STATEMENT

1. Survey Objectives, Key Variables, and Other 
Preliminaries

1(a) Survey Objectives

The overall goal of this survey is to explore how public values (including non-use values) 

for fish and aquatic organisms are affected by I&E mortality at cooling water intake structures 

(CWIS) located at existing 316(b) facilities, as reflected in individuals’ willingness to pay for 

programs that would prevent such losses.  EPA has designed the survey to provide data to 

support the following specific objectives:

 To estimate the total values, including non-use values, that individuals place on 

preventing losses of fish and other aquatic organisms caused by CWIS at existing 316(b) 

facilities.

 To understand how much individuals value preventing fish losses, increasing fish 

populations, improvements in aquatic ecosystems, and increasing commercial and 

recreational catch rates.

 To understand how such values depend on the current baseline level of fish populations 

and fish losses, the scope of the change in those measures, and the certainty level of the 

predictions.

 To understand how such values vary with respect to individuals’ economic and 

demographic characteristics.

Understanding total public values for fish resources lost to I&E mortality is necessary to 

determine the full range of benefits associated with reductions in impingement and entrainment 

losses at existing 316(b) facilities. Because non-use values may be substantial, failure to 

recognize such values may lead to improper inferences regarding policy benefits (Freeman 

2003).



1(b) Key Variables

The key questions in the survey ask respondents whether or not they would vote for 

policies that would increase their cost of living, in exchange for specified changes in: (a) I&E 

mortality losses of fish, (b) commercial fish sustainability, (c) long-term fish populations, and (d) 

condition of aquatic ecosystems1.  More specifically, the choice experiment framework allows 

respondents to view pairs of multi-attribute policies associated with the reduction of I&E 

mortality losses.  Respondents are asked to choose the program that they would prefer, or to 

choose to reject both policies.  This follows well-established choice experiment methodology 

and format (Adamowicz et al. 1998; Louviere et al. 2000; Bennett and Blamey 2001; Bateman et 

al. 2002).  Important variables in the analysis of the choice questions are how the respondent 

votes, the amount of the cost of living increase, the number of fish losses that are prevented, the 

sustainability of commercial fishing, the change in fish populations, and the condition of aquatic 

ecosystems.  Other important variables include whether or not the respondent is a user of the 

affected aquatic resources, household income, and other respondent demographics.

1(c) Statistical Approach

EPA believes that a statistical survey approach is appropriate.  A census approach is 

impractical because contacting all households in the U.S. would require an enormous expense.  

On the other hand, an anecdotal approach is not sufficiently rigorous to provide a useful estimate 

of the total value of fish loss reductions for the 316(b) case.  Thus, a statistical survey is the most 

reasonable approach to satisfy EPA’s analytic needs for the 316(b) regulation benefit analysis.
1 The environmental attributes to be compared against the cost of living increases where designed based  on the 
Johnston et al. (2009) Bioindicator-Based Stated Preference Valuation (BSPV) method which was developed to 
promote ecological clarity and closer integration of ecological and economic information within SP studies. In 
contrast to traditional SP valuation, BSPV employs a more structured and formal use of ecological indicators to 
characterize and communicate welfare-relevant changes. It begins with a formal basis in ecological science, and 
extends to relationships between attributes in respondents’ preference functions and those used to characterize 
policy outcomes. Specific BSPV guidelines ensure that survey scenarios and resulting welfare estimates are 
characterized by: (1) a formal basis in established and measurable ecological indicators, (2) a clear structure linking 
these indicators to attributes influencing individuals’ well-being, (3) consistent and meaningful interpretation of 
ecological information, and (4) a consequent ability to link welfare measures to measurable and unambiguous policy 
outcomes. The welfare measures provided by BSPV method can be unambiguously linked to models and indicators 
of ecosystem function, are based on measurable ecological outcomes, and are more easily incorporated into benefit 
cost analysis.  This methodology was developed in part to address the EPA Science Advisory Board’s call for 
improved quantitative linkages between ecological services and economic valuation of those services.



EPA has retained Abt Associates Inc. (55 Wheeler Street, Cambridge, MA 02138) as a 

contractor to assist in questionnaire design, sampling design, and analysis of the survey results. 

1(d) Feasibility

The survey instrument was repeatedly pre-tested during a series of seven focus groups 

(conducted under a different ICR with OMB control # 2090-0028), in addition to the twelve 

focus groups conducted for the Phase III survey (EPA-HQ-OW-2004-0020), and it will be 

subject to peer review by reviewers in academia and government, so EPA does not anticipate that 

respondents will have difficulty interpreting or responding to any of the survey questions.  

Additionally, since the survey will be administered as a mail survey, it will be easily accessible 

to respondents.  Thus, EPA believes that respondents will not face any obstacles in completing 

the survey, and that the survey will produce useful results.  EPA has dedicated sufficient funding 

(under EPA contracts No. EP-C-07-23) to design and implement the survey.  Given the timetable 

outlined in Section A.5(d) of this document, the survey results will be available for timely use in 

the final benefits analysis for the 316(b) existing facilities rule.

2. Survey Design

2(a) Target Population and Coverage

The target population for this survey includes individuals from continental U.S. 

households who are 18 years of age or older.  The sample will be chosen to reflect the 

demographic characteristics of the general U.S. population.

2(b) Sampling Design

(I) Sampling Frames

The sampling frame for this survey is the panel of individuals selected from U.S. Postal 

Service Digital Sequence File (DSF) to receive a mail survey.  The overall sampling frame from 



which these individuals would be selected is the set of all individuals in continental U.S. 

households who are 18 years of age or older and who have a listed address.  The DSF includes 

city-style addresses and P.O. boxes, and covers single-unite, multi-unit, and other types of 

housing structures with known business excluded. In total the DSF covers 97% of residences in 

the U.S.

For discussion of techniques that EPA will use to minimize non-response and other non-

sampling errors in the survey sample, refer to Section 2(b)(II), below.

(II) Sample Sizes

The intended sample size for the survey is 2,288 households including only households 

providing completed mail surveys.  This sample size was chosen to provide statistically robust 

regression results while minimizing the cost and burden of the survey.  Given this sample size, 

the level of precision (see section 2(c)) achieved by the analysis will be more than adequate to 

meet the analytic needs of the benefits analysis for the 316(b) regulation.  For further discussion 

of the level of precision required by this analysis, see Section 2(c)(I) below.

(III) Stratification Variables

The survey sample will be selected using a stratified selection process.  For the selection 

of households, the population of households in the contiguous 48 states and the District of 

Columbia will be stratified by the geographic boundaries of four study regions: Northeast, 

Southeast, Inland, and Pacific.  As described previously, the Northeast region includes the North 

Atlantic and Mid Atlantic 316(b) benefits regions, the Southeast region includes the South 

Atlantic and Gulf of Mexico 316(b) benefits regions, the Pacific region includes states on the 

Pacific coast, and the Inland region includes all non-coastal states. The sample is allocated to 

each region in proportion to the total number of households in that region, with at least 288 

completed surveys in each region.  This is the number required to estimate the main effects and 

interactions under an experimental design model as described in Section 4(a) of Part A. To 

accommodate this requirement the sample sizes in other regions will be slightly reduced. A 



sample of 288 households completing the national survey version would be distributed among 

the study regions based on the percentage of regional survey sample (as shown in Table A1) to 

ensure that respondents to the national survey version are distributed across the continental U.S. 

(IV) Sampling Method

Using the stratification design discussed above, respondents will be randomly selected 

from the U.S. Postal Service DSF database.  If it is assumed that 30% of the selected households 

will actually return a completed mail survey (completion rate) then 7,628 questionnaires will 

need to be mailed to households.2 First, a sample of 7,628  addresses will be randomly selected 

from the DSF database. in .  Then, a copy of the mail survey will be mailed to the selected 

addresses. For obtaining population-based estimates of various parameters, each responding 

household will be assigned a sampling weight.  This weight combines a base sampling weight 

which is the inverse of the probability of selection of the household and then an adjustment for 

non-response.  The weights will be used to produce estimates that are generalizable to the 

population from which the sample was selected (e.g., percent of population participating in 

water-based recreation such as fishing and shellfishing). Proportional allocation of the sample to 

regions ensures an equal probability sample.  To estimate total WTP for the quantified 

environmental benefits of the 316(b) existing facilities rulemaking data will be analyzed 

statistically using a standard random utility model framework. 

(V) Multi-Stage Sampling

Multi-stage sampling will not be necessary for this survey.

2(c) Precision Requirements

(I) Precision Targets

2 Actual response rates could vary across study regions. 



Table B1, below, shows the target samples sizes for both the U.S. (excluding Alaska and 

Hawaii) and each of the four EPA study regions.  At the regional level, a sample of 2,000 

households (completed surveys) will provide estimates of population percentages with a margin 

of error ranging from 3.6 to 5.8 percentage points at the 95% confidence level.  A sample of 288 

household for the national survey version (completed surveys) will provide an estimate of 

population percentages with a margin of error no greater than 5.8 percentage points at the 95% 

confidence level. 

Table B1: Number of Households and Household Sample for Each EPA Study Region

Region Household Population Household Sample 

Northeast 23,281,296 417

Southeast 31,378,122 562

Inland 40,852,983 732

Pacific 16,158,206 288

Total for Regional Survey Versions 111,670,607 2,000

National Survey Version 111,670,607 288

Source: The number of households in each region was obtained based on the estimated population size 
and average household size from the 2006-2008 American Community Survey (ACS).

(II) Non-Sampling Errors

One issue that may be encountered in stated preference surveys is the problem of protest 

responses.  Protest responses are responses from individuals who reject the survey format or 

question design, even though they may value the resources being considered (Mitchell and 

Carson 1989).  For example, some respondents may feel that any amount of I&E is unacceptable, 

and choose not to respond to the survey.  To deal with this issue, EPA has included several 

questions, including an open-ended comments section, to help identify protest responses.  The 

use of such methods to identify protest responses is well-established in the literature (Bateman et 



al. 2002).  Moreover, many researchers (e.g., Bateman et al. 2002) suggest that a choice 

experiment format, such as that proposed here, may ameliorate such responses (over the earlier 

contingent valuation format).

A different type of non-sampling error is non-response bias.  Non-response rates in this 

survey are affected by non-response among households sent the mail survey. EPA has designed 

the survey instrument to maximize the response rate.  EPA will also follow Dillman’s mail 

survey approach (Dillman et al. 2008)  to minimize the potential for non-response bias in the 

current survey:

(1) Preview letter: respondents will receive a preview letter that notifies the household 

that it has been selected and briefly describes the survey;

(2) First survey mailing: the survey booklet will be sent to selected households 1-2 weeks 

after the preview letter;

(3) Postcard reminder: a postcard reminder will be sent 1 week after the1st survey 

mailing

(4) Second survey mailing: the survey booklet will be sent to those households who did 

not respond to the first mailing 3 weeks after the first survey mailing

(5) Second reminder: a follow up letter (Dillman et al. 2008) will be sent 1 week after the 

second survey mailing

(6) Response rates will be tracked on a daily basis.  If any unexpected declines are 

encountered, corrective action can immediately be undertaken.

(7) EPA will undertake non-response bias analysis as detailed in the following section. 

If necessary, EPA will use appropriate weighting or other statistical adjustment to correct the 

bias because of non-response.

Non-response Interviews

To determine whether there is any evidence of significant non-response bias in the 

completed sample, EPA will conduct a non-response follow-up study to identify potential 

differences in WTP estimates associated with respondents to the mail survey and those that did 

not return the questionnaire.

EPA has used a set of key attitudinal and socio-demographic variables that are thought to 

be associated with WTP for reducing fish mortality from cooling water intake structures to 



develop a short questionnaire that will take respondents 5 minutes to complete. The short 

questionnaire will be implemented using a dual frame of telephone and priority mailing.

 To select the priority mailing subsample, the entire sample of mail addresses will be 

matched against the directory listed landline telephone numbers. After the matching, the 

nonresponding mail addresses will be divided into two strata.  The first stratum will 

consist of those nonresponding addresses with matched telephone numbers.  The second 

stratum will consist of nonresponding mail addresses that do not have matched telephone 

numbers,  The total subsample that we plan to select will be allocated to the two strata in 

proportion to the number of nonrespondents in each group.  Households selected in each 

stratum will be sent a questionnaire by priority mailing.  The mailing will include $2 in 

cash as an unconditional incentive for completion of the short questionnaire to encourage 

a high response rate. 

 The telephone subsample will be selected from the first stratum with matched telephone 

numbers.  This subsample will include those that did not respond to priority mailing and 

those that were not sent priority mailing.  This subsample will be contacted by telephone. 

. Once contact is achieved with a household by telephone for this subsample, one adult is 

selected in each household as the designated respondent.  If there is more than one 

eligible respondent per household, then a random selection is done for the individual with 

the most recent/next birthday.  Selected households will be sent a letter prior to calling 

which will include $2 in cash as an unconditional incentive for participation in the 

telephone interview to promote a high response rate.

A second subsample from stratum 2 (without matched telephone numbers) consisting of those 

who did not respond to priority mailing and those did not receive priority mailing will again be 

contacted by priority mailing.  This will ensure adequate representation to those whose addresses 

do not match landline telephone numbers.Keeping in view that the priority mail subsample cover 

households both with and without landlines and the telephone subsample covers those only with 

landlines a total subsample of 600 households is recommended with 400 from priority mailing 

and 200 from the telephone subsample The subsample of 600 households from the non-

respondents permits EPA to reject the hypothesis of no difference in population percentages 

between respondents and non-respondents with 80 percent power when there is a difference of 

12 percentage points according to a two-sided statistical test. Since the estimates for the non-



respondents are based on different sampling weights, EPA may be able to detect differences of 

13 or 14 percentage points. Table B2 illustrates the distribution of the priority mail and telephone 

subsamples across survey regions. 

Table B2: Number of Non-responding Households in the Priority Mail and Telephone Subsamples

Region
Number of Non-

Respondents
Number in Priority 

Mail Subsample

Number in 
Telephone 
Subsample

Number in 
Total 

Subsample 
(completes)

Northeast 973 73 36 109

Southeast 1,312 98 49 147

Inland 1,708 128 64 192

Pacific 675 51 25 76

Total for Regional 
Survey Versions

4,668 350 175 524

National Survey 
Version

672 50 25 76

Total – All Survey 
Versions

5,340 400 200 600

Source: The number of households in each region was obtained based on the estimated population size and average 
household size from the 2006-2008 American Community Survey (ACS).

. EPA will use the data of the non-response questionnaire to compare mail survey 

respondents and non-respondents. The items of information collected during the short 

questionnaire will help determine the type of person that is likely to not respond to the survey 

and may help in forming weighting classes for adjusting weights of respondents to account for 

non-response and minimize the bias because of non-response. The cover letter and questionnaire 

used for the priority mail subsample are included as Attachments 12 and 13, respectively. The 

cover letter and script for the telephone subsample are included as Attachments 11 and 14.

2(d) Questionnaire Design



The information requested by the survey is discussed in Section 4(b)(I) of Part A of the 

supporting statement.  The full text of the draft questionnaire for the Northeast region is provided 

in Attachment 1 and the full text of the draft questionnaire for the national survey version is 

provided in Attachment 2. 

The following bullets discuss EPA’s reasons for including the questions in the survey:

 Relative Importance of Issues Associated with Industrial Cooling Water.  EPA 

included this section to prepare respondents to answer the stated preference questions by 

motivating respondents to consider the relative importance of key issues associated with 

the use of cooling water by industrial facilities.

 Concern for Policy Issues.  EPA included this section to prepare respondents to answer 

the stated preference questions by motivating respondents to think about the relative 

importance of different policy issues.

 Relative Importance of Effects.  This section was included to promote understanding of 

the metrics included in the stated preference questions by asking them to consider their 

relative importance prior to evaluating policy options and by encouraging respondents to 

re-read previous pages for reminders if necessary.

 Voting for Regulations to Prevent Fish Losses in the Respondent’s Region (or 

Nationally).   The questions in this section are the key part of the survey.  Respondents’ 

choices when presented with specific fish-related resource changes within their region 

and household cost increases are the main data that allow estimation of willingness-to-

pay.  The questions are presented in a choice experiment (A, B, or neither) format 

because this is an elicitation format that has been successfully used by a number of 

previous valuation studies (Adamowicz et al. 1998; Bateman et al. 2002; Bennett and 

Blamey 2001; Louviere et al. 2000; Johnston et al. 2002a, 2005; Opaluch et al. 1993).  

Furthermore, many focus group participants indicated that they have some previous 

experience making choices within a framework in which they are asked to vote for one of 

a series of options, and are comfortable with this format.

 Reasons for Voting “No Policy”. This question provides information that will be used 

by EPA to identify protest responses.

 Respondent Certainty and Reasons for Voting.  This section is designed to identify 

respondents who incorrectly interpreted the choice questions or the uncertainty of 



outcomes.  Responses to these questions are important to successfully control for 

hypothetical bias. 

 Recreational Experience. This question elicits recreational experience data to test if 

certain respondent characteristics influence responses to the referendum questions.  This 

question will also allow EPA to identify resource non-users, for purposes of estimating 

non-user WTP (to gauge the relative importance of non-use values to overall benefits).

 Demographics.  Responses to these questions will be used to estimate the influence of 

demographic variables on respondents’ voting choices, and ultimately, their WTP to 

prevent I&E mortality losses of fish.  This information will allow EPA to use regression 

results to estimate WTP for populations in different regions affected by the 316(b) rule 

for existing facilities.

 Comments.  This section is primarily intended to help identify protest responses, i.e. 

responses from individuals who rejected the format of the survey or the way the questions 

were phrased.

3. Pretests and Pilot Tests

EPA conducted extensive pretests of the survey instrument during a set of seven focus 

groups (EPA ICR # 2090-0028), in addition to the twelve focus groups conducted for the Phase 

III survey.  These focus groups included individual cognitive interviews with survey respondents 

(Kaplowicz et al. 2004), and think-aloud or verbal protocol analyses (Schkade and Payne 1994).  

Individuals in these focus groups completed draft survey questionnaires and provided comments 

and feedback about the survey format and content, their interpretations of the questions, and 

other issues relevant to stated preference estimation.  Particular emphasis in these survey pretests 

was on testing for the presence of potential biases associated with poorly-designed stated 

preference surveys, including hypothetical bias, strategic bias, symbolic (warm glow) bias, 

framing effects, embedding biases, methodological misspecification, and protest responses 

(Mitchell and Carson 1989).  Based on focus group and cognitive interview responses, EPA 

made various improvements to the survey questionnaire including changes to ameliorate and 

minimize these biases in the final survey instrument. 



EPA intends to implement this survey in two stages. First, EPA will implement the 

Northeast version of this survey. EPA will use the Northeast version of the survey as a pilot 

study to validate the survey responses, including the following:

 Compare the actual and expected response rates; Based on typical mail survey 

response rates for surveys of this type, the expected response rate is between 20% 

and 40% of deliverable surveys.

 Assess whether demographic characteristics of the respondents are significantly 

different from the average demographic characteristics in the Northeast region

 Check to see what proportion of respondents choose the status quo. If no one is 

choosing the status quo, it often indicates that the cost levels are too low. Pure 

random selection would result in 33% of survey respondents choosing status quo. 

If less than 15 - 20% of responses choose the status quo in the pilot study EPA 

would consider increasing the cost levels. 

 Make sure there are no strange patterns like the vast majority of respondents 

always choosing Option A (e.g., if  2/3 of respondents (66%) choosing option A it 

might indicate that there is a systematic bias). 

 Look at the follow-up questions 8 and 9 to make sure the responses seem to 

suggest that appropriate tradeoffs are being made and that people feel confident 

about responses.  If either the median or the mean answer is less than 3.0 for these 

questions (neutral) that this would indicate a problem.

 Examine response rates for individual survey questions and evaluate whether 

adjustments to survey questions are require to promote a higher response rate. 

These data can be analyzed very easily using means and standard deviations without introducing 

significant delays in the survey implementation schedule. If required, EPA will make the 

appropriate adjustments to the sampling frame or attribute levels (e. g., increase or reduce the 

number of surveys mailed to households, or increase costs to households in the choice 

questions). 



4. Collection Methods and Follow-up

4(a) Collection Methods

The survey will be administered as a mail survey.  Respondents will be asked to mail the 

completed survey back to EPA. 

4(b) Survey Response and Follow-up

The target response rate for the mail survey is 30 percent.  That is, 30 percent of 

households which are sent the mail survey are expected to return a completed survey.  To 

improve the response rate, all of these households will receive a reminder postcard 

approximately one week after the initial questionnaire mailing. Then, approximately three weeks 

after the reminder postcard, all those who have not responded will receive a second copy of the 

questionnaire with a revised cover letter.  The following week, a letter reminding them to 

complete the survey will be sent. 

As noted in Section 2(b), the survey sample will be selected using a stratified selection 

process.  For the selection of households, the population of households in the contiguous 48 

states and the District of Columbia will be stratified by the geographic boundaries of four EPA 

study regions.  In addition, EPA will administer a national version of the survey that does not 

require stratification.  We will keep track of the response rates for each of regional surveys and 

the national version of the survey to ensure that the rates are reasonable.  We will also look at the 

frame characteristics of non-respondents to determine if there are any substantial biases in the 

estimates because of an imbalance in the distribution of certain important subgroups in the 

sample. 



5. Analyzing and Reporting Survey Results

5(a) Data Preparation

Since the survey will be administered as a mail survey, survey responses will be scanned 

and entered into an electronic database after they are returned.  After all responses have been 

entered, the database contents will be converted into a format suitable for use with a statistical 

analysis software package.  The mail survey, database management, and data set conversion will 

be conducted by Abt Associates Inc.

All survey responses will be vetted for completeness.  Additionally, respondents’ answers 

to the choice experiment questions will be tested to ensure that they are internally consistent with 

respect to scope and other expectations of neoclassical preference theory, such as transitivity.  

Responses which satisfy transitivity exhibit relational relationships when separate choices among 

policy options are compared.  For example, if values for policy 1 are greater than policy 2, and 

values for policy 2 are greater than Policy 3, then values for policy 1 should also be greater than 

values for Policy 3.

5(b) Analysis

Once the survey data has been converted into a data file, it will be analyzed using 

statistical analysis techniques.  The following section discusses the model that will be used to 

analyze the stated preference data from the survey.

Analysis of Stated Preference Data

The model for analysis of stated preference data is grounded in the standard random 

utility model of Hanemann (1984) and McConnell (1990).  This model is applied extensively 

within stated preference research, and allows well-defined welfare measures (i.e., willingness to 

pay) to be derived from choice experiment models (Bennett and Blamey 2001; Louviere et al. 

2000).  Within the standard random utility model applied to choice experiments, hypothetical 

policy alternatives are described in terms of attributes that focus groups (Johnston et al. 1995; 



Adamowicz et al. 1998; Opaluch et al. 1993) reveal as relevant to respondents’ utility, or well-

being.  One of these attributes would include a mandatory monetary cost to the respondent’s 

household. 

Applying this standard model to choices among policies to reduce I&E mortality losses, 

EPA defines a standard utility function Ui(.) that includes environmental attributes of an I&E 

reduction plan and the net cost of the plan to the respondent.  Following standard random utility 

theory, utility is assumed known to the respondent, but stochastic from the perspective of the 

researcher, such that

(1) Ui(.) = U(Xi, D, Y-Fi) = v(Xi, D, Y-Fi) + εi

where:

Xi = a vector of variables describing attributes of I&E reduction plan i;

D = a vector characterizing demographic and other attributes of the respondent.

Y = disposable income of the respondent.

Fi = mandatory additional cost faced by the household under plan i;

v(.) = a function representing the empirically estimable component of utility;

εi = stochastic or unobservable component of utility, modeled as an econometric error.

Econometrically, a model of such a preference function is obtained by methods designed 

for limited dependent variables, because researchers only observe the respondent’s choice among 

alternative policy options, rather than observing values of Ui(.) directly (Maddala, 1983; 

Hanemann, 1984).  Standard random utility models are based on the probability that a 

respondent’s utility from a policy Plan i,  Ui(.), exceeds the utility from alternative Plans j,  Uj(.), 

for all potential plans j≠i considered by the respondent.  In this case, the respondent’s choice set 

of potential policies also includes maintaining the status quo. The random utility model presumes 

that the respondent assesses the utility that would result from each I&E reduction plan i 

(including the status quo), and chooses the plan that would offer the highest utility. 

When faced with k distinct plans defined by their attributes, the respondent will choose 

plan i if the anticipated utility from plan i exceeds that of all other k-1 plans.  Drawing from (1), 

the respondent will choose plan i if



(2) (v(Xi, D,  Y-Fi) + εi) ≥ (v(Xk, D, Y-Fk) + εk)  k≠i.

If the εi are assumed independently and identically drawn from a type I extreme value  

(Gumbel) distribution, the model may be estimated as a conditional logit model, as detailed by 

Maddala (1983), Greene (2003) and others.  This model is most commonly used when the 

respondent considers more than two options in each choice set (e.g., Plan A, Plan B, Neither 

Plan), and results in an econometric (empirical) estimate of the systematic component of utility 

v(.), based on observed choices among different policy plans.  Based on this estimate, one may 

calculate welfare measures (willingness to pay) following the well-known methods of Hanemann 

(1984), as described by Freeman (2003) and others. Following standard choice experiment 

methods (Adamowicz et al. 1998; Bennett and Blamey 2001), each respondent will consider 

questions including three potential choice options (i.e., Plan A, Plan B, Neither Plan)—choosing 

the option that provides the highest utility as noted above.  Following clear guidance from the 

literature, a “neither plan” or status quo option is always included in the visible choice set, to 

ensure that WTP measures are well-defined (Louviere et al. 2000).

EPA also anticipates that respondents will consider more than one choice question within 

the same survey, to increase information obtained from each respondent.  This is standard 

practice within choice experiment and dichotomous choice contingent valuation surveys (Poe et 

al. 1997; Layton 2000).  While respondents will be instructed to consider each choice question as 

independent of other choice questions, it is nonetheless standard practice within the literature to 

allow for the potential of correlation among questions answered within a single survey by a 

single respondent.  That is, responses provided by individual respondents may be correlated even 

though responses across different respondents are considered independent and identically 

distributed (Poe et al. 1997; Layton 2000; Train 1998). 

There are a variety of approaches to such potential correlation.  Following standard 

practice, EPA anticipates the estimation of a variety of models to assess their performance.  

Models to be assessed include random effects and random parameters (mixed) discrete choice 

models, now common in the stated preference literature (Greene 2003; McFadden and Train 

2000; Poe et al. 1997; Layton 2000).  Within such models, selected elements of the coefficient 

vector are assumed normally distributed across respondents, often with free correlation allowed 



among parameters (Greene 2002). If only the model intercept is assumed to include a random 

component, then a random effects model results.  If both slope and intercept parameters may 

vary across respondents, then a random parameters model is estimated.  EPA anticipates that 

such models will be estimated using standard maximum likelihood for mixed conditional logit 

techniques, as described by Train (1998), Greene (2002) and others.  Mixed logit model 

performance of alternative specifications will be assessed by EPA using standard statistical 

measures of model fit and convergence, as detailed by Greene (2002, 2003) and Train (1998).

Advantages of Choice Experiments

Choice experiments following the random utility model outlined above are favored by 

many researchers over other variants of stated preference methodology (Adamowicz et al. 1998; 

Bennett and Blamey 2001), and may be viewed as a “natural generalization of a binary discrete 

choice CV [contingent valuation]” (Bateman et al. 2002, p. 271).  Advantages of choice 

experiments include a capacity to address choices over a wide array of potential policies, 

grounded in well-developed random utility theory, and the similarity of the discrete choice 

context to familiar referendum or voting formats (Bennett and Blamey 2001).  Compared to 

other types of stated preference valuation, choice experiments are better able to measure the 

marginal value of changes in the characteristics or attributes of environmental goods, and avoid 

response difficulties and biases (Bateman et al. 2002).  For example, choice experiments may 

reduce the potential for ‘yea-saying’ and symbolic biases (Blamey et al. 1999; Mitchell and 

Carson 1989), as many pairs of multi-attribute policy choices (e.g., Plan A, Plan B, Neither) will 

offer no clearly superior choice for a respondent wishing to express solely symbolic 

environmental motivations.  For similar reasons choice experiments may ameliorate protest 

responses (Bateman et al. 2002).  An additional advantage of such methods is that they permit 

straightforward assessments of the impact of resource scope and scale on respondents’ choices.  

This will enable EPA to easily conduct scope tests and other assessments of the validity of 

survey responses (Bateman et al. 2002, p. 296-342).  Finally, such methods are well-established 

in the stated preference literature (Bennett and Blamey 2001).  Additional details of choice 

experiment methodology (also called choice modeling) are provided by Bennett and Blamey 

(2001), Adamowicz et al. (1998), Louviere et al. (2000) and many other sources in the literature. 



An additional advantage of choice experiments in the present application is that they are 

commonly applied to assess WTP for ecological resource improvements of a type quite similar to 

those at issue in the 316(b) policy case.  Examples of the application of choice experiments to 

estimate WTP associated with changes in aquatic life and habitat include Hoehn et al. (2004), 

Johnston et al. (2002b), and Opaluch et al. (1999), among others.  EPA has drawn upon these and 

other examples of successful choice experiment design to provide a basis for survey design in the 

present case.

A final key advantage of choice experiments in the present application is the ability to 

estimate respondents’ WTP for a wide range of different potential outcomes of 316(b) policies, 

differentiated by their attributes.  The proposed choice experiment survey versions will allow 

different respondents to choose among a wide variety of hypothetical policy options, some with 

larger and other with very small changes in the presented attributes (annual fish losses, long-term 

fish populations, recreational and commercial catch, ecosystem condition, and household cost).  

That is, because the survey is to be implemented as a choice experiment survey, levels of 

attributes in choice scenarios will vary across respondents (Louviere et al. 2000).  The 

experimental design will also explicitly allow for variation in baseline population and harvest 

levels, following standard practice in the literature (Louviere et al. 2000; Bateman et al. 2002). 

Aside from providing the capacity to estimate WTP for a wide range of policy outcomes, 

it also frees EPA from having to predetermine a single policy outcome for which WTP will be 

estimated.  Given the potential biological uncertainty involved in the 316(b) policy case, the 

ability to estimate values for a wide range of potential outcomes is critical.

The ability to estimate WTP for a wide range of different policy outcomes is a 

fundamental property of the choice experiment method (Bateman et al. 2002; Louviere et al. 

2000; Adamowicz et al. 1998).  For the purpose of stated preference survey implementation, 

EPA will use four geographic regions: Northeast, Southeast, Inland, and Pacific.  The Northeast 

regional survey is included in this ICR as Attachment 1.  In addition, EPA will administer a 

national version of the survey that is included as Attachment 2.  EPA emphasizes that the survey 

versions included in this ICR are for illustration only; they are but two of what will ultimately be 

a large number of different survey versions covering a wide range of potential policy outcomes 

as described in Attachment 5. The experimental design (see below) will allow for survey 

versions showing a range of different baseline and resource improvement levels, where these 



levels are chosen to (almost certainly) bound the “actual” levels.  Given that there will almost 

certainly be some biological uncertainty regarding the specifics of the “actual” baselines and 

improvements, the resulting valuation estimates will allow flexibility in estimating WTP for a 

wide range of different circumstances.  Additional details on the statistical (experimental) design 

of the choice experiment is provided in later sections of this ICR.

Comment on Survey Preparation and Pretesting

Following standard practice in the stated preference literature (Johnston et al. 1995; 

Desvousges and Smith 1988; Desvousges et al. 1984; Mitchell and Carson 1989), all survey 

elements and methods were subjected to extensive development and pretesting in focus groups to 

ameliorate the potential for survey biases (cf. Mitchell and Carson 1989), and to ensure that 

respondents have a clear understanding of the policies and goods under consideration, such that 

informed choices may be made that reflect respondents’ underlying preferences.  Following the 

guidance of Arrow et al. (1993), Johnston et al. (1995), and Mitchell and Carson (1989), focus 

groups were used to ensure that respondents are aware of their budget constraints, the scope of 

the resource changes under consideration, and the availability of substitute environmental 

resources. 

As noted above, survey pretests included individual cognitive interviews with survey 

respondents (Kaplowicz et al. 2004), and think-aloud or verbal protocol analyses (Schkade and 

Payne 1994).  Individuals in these pretests completed draft survey questionnaires and provided 

comments and feedback about the survey format and content, their interpretations of the 

questions, and other issues relevant to stated preference estimation.  Based on their responses, 

EPA made improvements to the survey questionnaire.  Of particular emphasis in these survey 

pretests was testing for the presence of potential biases including hypothetical bias, strategic 

bias, symbolic (warm glow) bias, framing effects, embedding biases, methodological 

misspecification, and protest responses (Mitchell and Carson 1989).  Based on focus group and 

cognitive interview responses, EPA made various improvements to the survey questionnaire 

including changes to ameliorate and minimize these biases in the final survey instrument. Results 

from focus groups and cognitive interviews provided evidence that respondents answer the stated 



preference survey in ways appropriate for stated preference WTP estimation, and that their 

responses generally do not reflect the biases noted above. 

The number of focus groups used in survey design, seven (excluding the 12 focus groups 

conducted for the Phase III survey), exceeds the number of focus groups used in typical 

applications of stated preference valuation.  Moreover, EPA incorporated cognitive interviews as 

detailed by Kaplowicz et al. (2004).  We note that the current survey instrument is built upon an 

earlier version that was peer reviewed in January 2006 (Versar 2006) and it incorporates 

recommendations received from that peer review panel.  Given this extensive effort in survey 

design—applying the most state-of-the-art methods available in the literature—EPA believes that 

survey design far exceeds standards that are typical in the published literature. The details of 

focus groups conducted for the previous Phase III survey are discussed by EPA in a prior ICR 

(#2155.01).

Econometric Specification

Based on prior focus groups, expert review, and attributes of the policies under 

consideration, EPA anticipates that four attributes will be incorporated in the vector of variables 

describing attributes of an I&E reduction plan (vector Xi), in addition to the attribute 

characterizing unavoidable household cost Fi.3   These attributes will characterize the annual 

reduction in I&E losses (x1), anticipated effects on fish populations (all fish) (x2), anticipated 

effects on commercial fish populations (x3), and anticipated effects on aquatic ecosystem 

condition (x4).  These variables will allow respondents’ choices to reveal the potential impact of 

both annual fish losses and long-term population effects on utility.  Based on results of focus 

groups and expert opinion, these will be presented as averages across identified aggregate 

species groups.  The survey will also allow for changes in baseline population levels, to assess 

whether WTP depends on the “starting point” of fish populations.

Although the literature offers no firm guidance regarding the choice of specific functional 

forms for v(.) within choice experiment estimation, in practice, linear forms are often used 

(Johnston et al. 2003b), with some researchers applying more flexible (e.g., quadratic) forms 

(Cummings et al. 1994).  Standard linear forms are anticipated as the simplest form to be 
3 EPA plans to complete focus group testing of the instrument before the second Federal Register notice of this 
information collection request.  The inclusion of all four attributes is an important aspect of focus group testing.  If 
focus groups find this number cognitively challenging, the number will be reduced, and if cognitive issues are 
minimal as identified by randomly selected focus group participants, all four will remain.



estimated by EPA, from which more flexible functional forms (able to capture interactions 

among model variables) will be derived and compared.  Anticipated extensions to the simple 

linear model include more fully-flexible forms that allow for systematic variations in slope and 

intercept coefficients associated with demographic or other attributes of respondents.  Such 

variations may be incorporated by appending the simple linear specification with quadratic 

interactions between variables in vector D and the variables Xi and Fi (cf. Johnston et al. 2003b). 

One may also incorporate quadratic interactions between policy attributes Xi and Fi, (cf. 

Johnston et al. 2002b).  Such quadratic extensions of the basic linear model allow for additional 

flexibility in modeling the relationship between policy attributes (including cost) and utility, as 

suggested by Hoehn (1991) and Cummings et al. (1994).  EPA anticipates estimating both simple 

linear specifications, as well as more fully-flexible quadratic specifications following Hoehn 

(1991) and Cummings et al. (1994), to identify those models which provide the most satisfactory 

statistical fit to the data and correspondence to theory.  EPA anticipates estimating all models 

within the mixed logit framework outlined above.  Model fit will be assessed following standard 

practice in the literature (e.g., Greene 2003; Maddala 1983).  Linear and quadratic functional 

forms discussed here, as they are common practice in the literature, are presented and discussed 

in many existing sources (e.g., Hoehn 1991, Cummings et al. 1994, Johnston et al. 1999, and 

Johnston et al. 2003b).

For example, for each choice occasion, the respondent may choose Option A, Option B, 

or Neither, where “neither” is characterized by 0 values for all attributes (except Baseline 

population levels). Assuming that the model is estimated using a standard approximation for the 

observable component of utility, an econometric specification of the desired model (within the 

overall multinomial logit model) might appear as:

v()  = 0 + 1(Fish Saved) + 2(Change in Populations of All Fish) + 3(Change in 
Commercial Fish Populations) + 4(Change in Condition of Aquatic Ecosystem) + 5(Cost) 
+ 6(Fish Saved)(Baseline) + 7(Change in Populations of All Fish)(Baseline) + 8(Change in 
Commercial Fish Populations)(Baseline) + 9(Change in Aquatic Ecosystem)(Baseline) + 
10(Cost)(Baseline) + 11(Fish Saved)(Change in Populations of All Fish) + 12(Fish Saved)
(Change in Commercial Fish Populations) + 13(Fish Saved)(Change in Aquatic Ecosystem) + 
14(Change in Populations of All Fish)(Change in Commercial Fish Populations) + 15(Change 
in Populations of All Fish)(Change in Aquatic Ecosystem) + 16(Change in Commercial Fish 
Populations)(Change in Aquatic Ecosystem)



Main effects are in bold.  Interactions are in italics.  This sample specification—one of many to 

be estimated by EPA—allows one to estimate the relative “main effects” of policy attributes 

(annual reduction in I&E losses, long-term effects on populations of all fish, long-term effects on 

commercial fish populations) on utility, effects on aquatic ecosystem condition, as well as 

interactions between these main effects.  This specification also allows EPA to assess the impact 

of baseline fish populations on the marginal value of changes in other model attributes.  In sum, 

specifications such as this allow WTP to be estimated for a wide-range of potential policy 

outcomes, and allow EPA to test for a wide-range of main effects and interactions within the 

utility function of respondents.  Such flexible utility specifications for stated preference 

estimation are recommended by numerous sources in the literature, including Johnston et al. 

(2002b), Hoehn (1991), and Cummings et al. (1994), and follow standard practice in choice 

modeling outlined by Louviere et al. (2000) and others.

Experimental Design

Experimental design for the choice experiment surveys will follow established practices.  

Fractional factorial design will be used to construct choice questions with an orthogonal array of 

attribute levels, with questions randomly divided among distinct survey versions (Louviere et al. 

2000).  Based on standard choice experiment experimental design procedures (Louviere et al. 

2000), the number of questions and survey versions will be determined by, among other factors: 

a) the number of attributes in the final experimental design and complexity of questions, b) the 

extent to which estimation of interactions and higher-level effects is desired, and c) pretests 

revealing the number of choice experiment questions that respondents are willing/able to answer 

in a single survey session, and the number of attributes that may be varied within each question 

while maintaining respondents’ ability to make appropriate neoclassical tradeoffs. 

Based on the models proposed above and recommendations in the literature, EPA 

anticipates an experimental design that allows for an ability to estimate main effects, quadratic 

effects, and two-way interactions between policy attributes (Louviere et al. 2000).  Choice sets 

(Bennett and Blamey 2001), including variable level selection, will be designed by EPA based 

on the goal of illustrating realistic policy scenarios that “span the range over which we expect 

respondents to have preferences, and/or are practically achievable” (Bateman et al. 2002, p. 259), 

following guidance in the literature.  This includes guidance with regard to the statistical 



implications of choice set design (Hanemann and Kanninen 1999) and the role of focus groups in 

developing appropriate choice sets (Bennett and Blamey 2001).

Based on these guiding principles, the following experimental design framework is 

proposed by EPA.  The experimental design will be conducted by Abt Associates Inc.  The 

experimental design will allow for both main effects and selected interactions to be efficiently 

estimated, based on a choice experiment framework.  For a more detailed discussion of the 

experimental design, refer to Attachment 5.

Each treatment (survey question) includes two choice Options (A and B), characterized 

by four attributes and a cost variable that vary across the two choice options (Commercial Fish 

Populations, Fish Populations (all fish), Fish Saved per Year, Condition of Aquatic Ecosystems, 

and Increase in Cost of Living of Your Household).  Hence, there are a total of ten attributes for 

each treatment.  Based on focus groups and pretests, and guided by realistic ranges of attribute 

outcomes, EPA allows for three different potential levels for Commercial Fish Populations, Fish 

Populations (all fish), Fish Saved per Year, and Condition of Aquatic Ecosystems, and allows for 

six different levels of annual Household Cost for the regional or national choice questions.  The 

number of combinations for each attribute may be summarized as follows:

 Commercial Fish PopulationsA, Commercial Fish PopulationsB (3 levels)
 Fish Populations (all fish)A, Fish Populations (all fish)B (3 levels)
 Fish Saved per YearA, Fish Saved per YearB (3 levels)
 Condition of Aquatic EcosystemsA, Condition of Aquatic EcosystemsB (3 levels)
 CostA, CostB (6 levels)

Beyond the levels specified above, each question will include a “no policy” option, characterized 

by baseline levels for each attribute including a household cost of $0.

Following standard practice, EPA constrained the design somewhat in response to 

findings in seven focus groups and the prior literature.  For example, the focus groups showed 

that respondents react negatively and often protest when offered choices in which one option 

dominates the other in all attributes.  Given that such choices provide negligible statistical 

information compared to choices involving non-dominant/dominated pairs, they are typically 

avoided in choice experiment statistical designs. For example, Hensher and Barnard (1990) 

recommend eliminating profiles including dominating or dominated profiles, because such 

profiles generally provide no useful information.  Following this guidance, EPA constrained the 

design to eliminate such dominant/dominating pairs.  EPA also constrained the design to 



eliminate the possibility of pairs in which, when looking across two options, one of the options 

offers both a greater reduction in fish losses and a smaller increase in the population.  The 

elimination of such nonsensical (or non-credible) pairs is common practice, and is done to avoid 

protest bids and confusion among respondents (Bateman et al. 2002).

The resulting experimental design is characterized by 72 unique A vs. B option pairs, 

where attribute levels for option A and B differ across each of the pairs.  Each pair represents a 

unique choice modeling question—with a unique set of attribute levels distinguishing options A 

and B.  Following standard practice for mail surveys, these questions will be randomly assigned 

to survey respondents, with each respondent considering three questions. 

Information Provision

According to Arrow et al. (1993, p. 4605), if “surveys are to elicit useful information 

about willingness to pay, respondents must understand exactly what it is they are being asked to 

value.”  It is also well known that the provided information can influence WTP estimates derived 

from stated preference survey instruments and that respondents must be provided with sufficient 

information to make an informed assessment of policy impacts on utility (e.g., Bergstrom and 

Stoll 1989; Bergstrom et al. 1989; Hoehn and Randall 2002).  As stated clearly by Bateman et al. 

(2002, p. 122), “[d]escribing the good and the policy context of interest may require a 

combination of textual information, photographs, drawings, maps, charts and graphs. …[V]isual 

aids are helpful ways of conveying complex information…while simultaneously enhancing 

respondents’ attention and interest.”  Given that many respondents may not be fully familiar with 

the details of programs to reduce I&E mortality losses and potential impacts on aquatic life, the 

survey will include introductory figures to aid respondents’ comprehension of the goods and 

policies addressed by the survey instrument, and to encourage appropriate neoclassical tradeoffs 

in responding to choice experiment questions. 

Following this guidance of Bateman et al. (2002) and prior examples of Opaluch et al. 

(1993) and Johnston et al. (2002a), among others, EPA extensively pretested all graphics used in 

the draft mail survey, to ensure that these graphical elements were not prejudicial, and that they 

did not bias responses.  Graphics judged to be prejudicial or confusing to respondents during the 

seven focus groups and cognitive interviews were revised or replaced. EPA acknowledges that 

certain types of graphics can be prejudicial in certain contexts—and hence all graphical elements 



were pretested extensively.  EPA found that focus group respondents endorsed the use of 

graphics in the survey booklet and indicated that they helped them to visualize how fish are 

entrained and impinged, technological solutions, facilities locations, and ecosystem effects.  

Participants made such statements as, “Yeah, I’d rather have them” and “I like on page 2 the 

graph and illustration because the adage a picture is worth a thousand words”.  EPA also 

emphasizes that there is no precedent or support in the literature for the total elimination of 

graphics in survey instruments.  To the contrary, the literature explicitly indicates that pictures 

and graphics may be necessary and useful components of survey instruments in many cases 

(Bateman et al. 2002).  EPA highlights that numerous peer-reviewed surveys described in the 

literature include pictures and graphics both in survey instruments and in introductory materials 

such as slide shows.  For example, see Horne et al. (2005), Ready et al. (1995), Powe and 

Bateman (2004), Duke and Ilvento (2004), Opaluch et al. (1993), Johnston et al. (1999, 2002a, 

2002b), and Mazzotta et al. (2002).  Bateman et al. (2002) also includes examples of various 

types of survey materials including pictures and graphical elements. 

Amelioration of Hypothetical Bias

EPA considers the amelioration of hypothetical bias to be a paramount concern in survey 

design.  However, the agency acknowledges—based on prior evidence from the literature—that 

hypothetical bias is not unavoidable.  For example, not all research finds evidence of 

hypothetical bias in stated preference valuation (Champ and Bishop 2001; Smith and Mansfield 

1998; Vossler and Kerkvliet 2003; Johannesson 1997), and some shows that hypothetical bias 

may be ameliorated using cheap-talk, certainty adjustments, or other mechanisms (Champ et al. 

1997; Champ et al. 2004; Cummings and Taylor 1999; Loomis et al. 1996). 

To obtain reliable estimates of WTP, the Agency tested and designed all survey elements 

to promote incentive compatible preference elicitation mechanisms. Incentive compatible stated 

preference surveys provide no incentive for non-truthful preference revelation (Carson and 

Groves 2007). The literature is clear regarding the importance of incentive compatibility in stated 

preference value elicitation and the role of both question format and scenario consequentiality in 

ensuring this property (Carson et al. 2000; Carson and Groves 2007; Collins and Vossler 2009; 

Herriges et al. 2010; Johnston 2006; Vossler and Evans 2009).  It has been established that 

referendum-type stated preference choices are incentive compatible given that certain conditions 



are met, including the condition that responses are believed by respondents to be consequential, 

or potentially influencing public policy decisions (Carson and Groves 2007; Herriges et al. 

2010). 

The survey is explicitly designed to emphasize the importance of the budget constraint 

and program cost.  For example, the survey asks respondents to compare protecting aquatic 

ecosystems to other policy issues which the government could potentially ask households to pay 

costs.  The survey itself includes explicit reminders of program cost and the budget constraint. 

The survey has also been explicitly designed to maximize the consequentiality of choice 

experiment questions, thereby maximizing incentive compatibility (i.e., reducing strategic and 

hypothetical biases), following clear guidance of Carson et al. (2000).  Elements specifically 

designed to maximize consequentiality include: a) explicitly mentioning that this survey is 

associated with assessment of proposed policies that are being considered, b) numerous details 

provided in the survey concerning specifics of the proposed policies, and c) emphasis that the 

type of policy enacted will depend in part on survey results and that their vote is important.  

Johnston and Joglekar (2005) show the capacity of such information to eliminate hypothetical 

bias in choice-based stated preference WTP estimation. 

Focus groups and cognitive interviews indicated that respondents viewed choices as 

consequential, that they considered their budget constraints when responding to all questions, 

and that they would answer the same way were similar questions asked in a binding referendum. 

When asked if they thought about the program cost in the same way as “money coming out of 

their pocket,” the vast majority of focus group and interview respondents indicated that they 

treated program costs the same way that they would have if there were actual money 

consequences.  For example, respondents made statements such as “No. [My vote] would have 

been the same actually” and “If I believed that it was gonna affect regulations, I think I would 

have voted the exact same way.”

EPA does not anticipate significant hypothetical bias in the proposed survey based on 

focus group results. Focus groups respondents took the survey questions seriously and indicated 

that they though that their choices would actually influence policy.  Regarding the potential use 

of cheap talk mechanisms or other devices to further address the potential for hypothetical bias, 

the Agency emphasizes that the literature is mixed as to their performance.  For example, the 

seminal work by Cummings and Taylor (1999) shows that cheap talk is able to reduce 



hypothetical biases.  Similar results are shown by Aadland and Caplan (2003).  However, other 

authors (e.g., Cummings et al. 1995; List 2001; Brown et al. 2003) find that a cheap talk script is 

only effective under certain circumstances, and for certain types of respondents.  For example, 

Cummings et al. (1995) find that a relatively short cheap talk script actually worsens 

hypothetical bias, while a longer script appears to ameliorate bias.  Brown et al. (2003) finds 

cheap talk only effective at higher bid amounts—a result mirrored by Murphy et al. (2004).  Still 

other authors find no effect of cheap talk, including Poe et al. (2002).  Given the clearly mixed 

experiences with such mechanisms, EPA is not convinced that cheap talk scripts are likely to 

provide a panacea for hypothetical bias in the present case—although they appear to reduce bias 

in a limited set of circumstances – and cheap talk is not included in the survey. 

Amelioration of Symbolic Biases and Warm-Glow Effects

Following clear guidance of Arrow et al. (1993) and others, EPA has taken repeated steps 

to ensure that survey responses reflect the value of the affected fish resources only, and do not 

reflect symbolic or warm glow concerns (Mitchell and Carson 1989).  Following explicit 

guidance of the NOAA Blue Ribbon Panel on Contingent Valuation (Arrow et al. 1993, p. 4609), 

EPA has explicitly designed all elements of the survey to “deflect the general ‘warm glow’ of 

giving or the dislike of ‘big business’ away from the specific program that is being valued.”  This 

was done in a variety of ways, based on prior examples in the literature, such as asking 

respondents to reflect on importance of attributes before making selections, and using a payment 

vehicle that doesn’t raise trust issues (cost of living increase rather than an electric bill increase). 

The focus group and cognitive interview results indicated that most participants answered the 

choice questions based on the effects discussed in the survey, not on a desire to help the 

environment in general.

The survey includes clear language to instruct respondents only to consider the specific 

attributes in the survey, and not to base answers on broader environmental concerns including 

the statement that:

 “Scientists expect that effects on the environment and economy not shown explicity will 
be small.  For example, studies of industry suggest that effects on employment will be 
close to zero.”

This is also consistent with the statement from Arrow et al. (1993) that a referendum-type format 

may limit the warm-glow effect.  Some focus group participants indicated that they were inclined 



to support environmental causes and would like “to do a good thing” but still considered the cost 

and effects under the policy options. For example, respondents stated, “[…] if we can do 

something to help as long as the price is right, then do it” and “I feel if it’s going to be benefit 

everyone and be better for the economy, I’m OK with paying a little bit more.” 

This evidence notwithstanding, EPA believes that it is important to include follow-up 

questions to ensure that responses do not reflect symbolic biases.  Question 9 in the survey 

instrument—which addresses the rationale for choice responses given earlier in the draft survey

—explicitly tests for the presence of symbolic or warm-glow biases.  Follow-up questions such 

as these are common in stated preference survey instruments, to assess the underlying reasons for 

the observed valuation responses (e.g., Mitchell and Carson 1984).

Assessing Scope Sensitivity

The NOAA Blue Ribbon Panel on Contingent Valuation (CV) (Arrow et al. 1993, p. 

4605) states clearly that if “surveys are to elicit useful information about willingness to pay, 

respondents must understand exactly what it is they are being asked to value (or vote upon)…” 

They further indicate that surveys providing “sketchy details” about the results of proposed 

policies call “into question the estimates derived there from,” and hence suggest a high degree of 

detail and richness in the descriptions of scenarios.  Similar guidance is provided by other key 

sources in the CV literature (e.g., Mitchell and Carson 1989; Louviere et al. 2000).  Among the 

reasons for this guidance is that such descriptions tend to encourage appropriate framing and 

sensitivity to scope.

Following Arrow et al. (1993), Mitchell and Carson (1989), and others, while noting the 

clear limitations in scope tests discussed by Heberlein et al. (2005), EPA believes that it is 

important that survey responses in this case show sensitivity to scope.  This is one of the primary 

reasons for the use of the choice experiment methodology, which is better able to capture WTP 

differentials related to changes in resource scope (Bateman et al. 2002).  Unlike open-ended 

questions, in which scope insensitivity is a primary concern, EPA emphasizes that choice 

experiments generally have shown much less difficulty with respondents reacting appropriately 

to the scope and scale of resource changes.  Moreover, as clearly noted by Bennett and Blamey 

(2001, p. 231), “internal scope tests are automatically available from the results of a [choice 

modeling] exercise.”   That is, within choice experiments, sensitivity to scope is indicated by the 



statistical significance and sign of parameter estimates associated with program attributes 

(Bennett and Blamey 2001).  Internal scope sensitivity will therefore be assessed through model 

results for the variables Commercial Fish Populations, Fish Populations (all fish), Fish Saved per 

Year, and Condition of Aquatic Ecosystems.  Statistical significance of these variables—along 

with a positive sign—indicates that respondents, on average, are more likely to choose plans with 

larger quantities of these variables. 

In addition to internal scope tests implicit in all choice experiment statistical analysis, 

EPA will also conduct external scope tests (cf. Giraud et al. 1999).  The primary difference 

between internal and external tests is that the former assess sensitivity to scope across choices of 

a single respondent, while the latter involves split-sample assessments across different 

respondents.  Within a choice modeling context, external scope tests are generally considered 

“stronger,” although also more likely to be confounded by differences in the implied choice 

frame (Bennett and Blamey 2001).  A variety of options for external scope tests exist, depending 

on the structure of the stated choice questions under consideration.

In the present case, attribute-by-attribute external scope tests will be conducted over a 

split sub-sample of respondents considering a specific set of choices, with all held constant 

across the considered choices except the scope of the attribute for which the test is to be 

conducted.  For example, to conduct an external scope test for reductions in annual fish losses, 

one would consider a set of choices that is identical over two respondent groups, except that one 

considers a choice with a greater reduction in fish losses.  Assessing the choices over this split 

sample allows for an external test of scope.  To illustrate this test, consider the following stylized 

choice between Option A and Option B.  The generic labels “Level 0”, “Level 1”, and “Level 2” 

are used to denote attribute levels, where for all attributes Level 2 > Level 1 > Level 0.

  



Table B3:  Illustration of an External Scope Test

Variable Option A Option B

Fish Saved per Year Sample 1:  Fish Saved Level 1

Sample 2:  Fish Saved Level 2 Fish Saved Level 0

Commercial Fish Populations Commercial Fish Populations

Level 0

Commercial Fish Populations

Level 0

Fish Populations (all fish) Population (all fish)  Level 0 Population (all fish)  Level 0

Condition of Aquatic Ecosystems Aquatic Ecosystem Condition 

Level 0

Aquatic Ecosystem Condition 

Level 0

Increase in Cost of Living for Your 
Household

Cost Level 1 Cost Level 0

In the above example, only Fish Saved per Year and Cost vary across the choice options. 

Because both Fish Saved per Year (at Level 1 and Level 2) and Cost are higher in Option A than 

in Option B, neither option is dominant.  In the illustrated split-sample test, respondent sample 1 

views the choice with Fish Saved per Year at Level 1, while respondent sample 2 views an 

otherwise identical choice with Fish Saved per Year at Level 2, where Level 2 > Level 1.  If 

responses are externally sensitive to scope in Fish Saved per Year, this will manifest in a greater 

proportion of sample 2 respondents choosing Option A than sample 1 respondents.  This 

hypothesis may be easily assessed using a test of equal proportions across the two sub-samples, 

and provides a simple attribute-by-attribute test of external scope.  Analogous tests may be 

conducted for all attributes within the choice experiment design, using parallel methods. EPA 

emphasizes that the formal applicability of the above-noted scope test is contingent upon the 

specific choice frame implied by levels of other attributes in the choice question.  This is a 

characteristic of nearly all external scope tests applied in choice experiment frameworks (Bennett 

and Blamey 2001).

Split-sample tests such as those proposed above often require the addition of question 

versions to the experimental design, to accommodate the specific structural needs of the 

attribute-by-attribute external scope test.  Otherwise, confounding effects of other varying 

attributes (including demographic information) can render results of scope tests ambiguous.  In 



the present case, the proposed tests would require the addition of up to six unique question 

versions to the experimental design, enabling scope tests for the three non-cost attributes within 

the 316(b) choice experiment scenarios.  If scope tests in additional question frames are desired 

(e.g., the same scope test illustrated above, but given Level 1 for commercial fish populations, 

fish population (all fish), and aquatic ecosystem condition attributes), still additional question 

versions would be added.  While small numbers of questions added to the experimental design 

should have minimal impacts on overall efficiency (e.g., orthogonality of the design), larger 

numbers may have a more significant impact.  Hence, given constraints on the total number of 

survey respondents, there is a potential empirical tradeoff between the number of external scope 

tests that may be conducted and the efficiency of the experimental design and statistical analysis.

Communicating Uncertainty to Respondents

EPA believes that the role of risk and uncertainty is an important issue to be addressed in 

the development of benefits estimates, and points out that the literature provides numerous 

examples of cases in which appropriate survey design, including focus groups, was used to 

successfully address such concerns.  For example, as stated by Desvousges et al. (1984), “using 

contingent valuation to estimate the benefits of hazardous waste management regulations 

requires detailed information on how and the extent to which respondents understand risk (or 

probability) and how government regulatory actions might change it… Using focus groups 

helped make this determination…”  EPA also emphasizes that all regulatory analyses involve 

uncertainty of some type (Boardman et al. 2001). 

The ecological outcome of I&E reductions is subject to considerable uncertainty.  EPA 

believes that it is important that survey respondents be aware of this uncertainty, and that their 

responses reflect the knowledge that the resource changes reflected in the survey are scientific 

estimates.  However, EPA is also aware of the clear advice from the choice modeling literature 

(e.g., Bennett and Blamey 2001; Louviere et al. 2000) to avoid cognitive burden on respondents. 

Hence, the proposed survey materials clearly indicate the uncertainty involved with the described 

resource changes in choice modeling scenarios, yet do so in a way designed to minimize 

cognitive burden.

For example, prior to answering choice experiment questions, respondents are told:

 “Although scientists can predict the number of fish saved each year, the effect on fish 
populations is uncertain. This is because scientists do not know the total number of fish in 



Northeast waters and because many factors – such as cooling water use, fishing, pollution 
and water temperature – affect fish.” 

This statement clearly indicates the uncertainty involved with scientific estimates of the 

outcomes of I&E regulations.  This is followed by a further reminder of uncertainty:

 “Depending on the type of technology required and other factors, effects on fish and 
ecosystems may be different – even if the annual reduction in fish losses is similar.”

Focus groups and cognitive interviews participants understood that the ecological changes 

described in the survey were uncertain, and most participants were comfortable making decisions 

in the presence of this uncertainty. Their responses indicated that they understood this 

uncertainty based on the information presented in the introductory material and considered it 

when evaluating policy options. Respondents made such statements as: “My guess is that it did 

come from studies but I have a healthy dose of skepticism about the accuracy of it. I don’t think 

it’s been in any way skewed purposefully, but I know that this is a best guess, reasonable guess 

perhaps”, “it shows me that they are being honest for the most part. You know, you can't 

obviously be accurate on everything, but this is a kind of a best guess”, “[…] They had more 

numbers on the commercial fish population. The rest was more of a guesstimate”, and “you don’t 

know the exact number and nobody knows.”

In previous focus groups conducted for the Phase III survey, EPA tested alternative 

versions of the Phase III survey instrument in which choice experiment attributes were presented 

as 90% confidence ranges, rather than as point estimates.  Focus group respondents were 

explicitly asked whether the ranges were helpful in understanding the uncertainty of estimates 

presented in the choice question or whether they were a source of confusion.  Seven out of the 

eight respondents interviewed on that occasion indicated that the use of ranges was more 

confusing than the use of point estimates.  Furthermore, respondents were comfortable making 

decisions in the presence of this uncertainty. 

5(c) Reporting Results

The results of the survey will be made public as part of the benefits analysis for the 

316(b) regulation for existing facilities.  Provided information will include summary statistics for 

the survey data, extensive documentation for the statistical analysis, and a detailed description of 



the final results.  The survey data will be released only after it has been thoroughly vetted to 

ensure that all potentially identifying information has been removed.
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