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EXECUTIVE SUMMARY

The purpose of this study was to evaluate peoples’ knowledge and attitudes
about natural resources in the Albemarle-Pamlico Estuarine (A/P) system and
management alternatives designed to protect these resources. Information in this
report was collected through a scientific telephone survey of 1,133 people selected at
random from across the entire state of North Carolina, as well as the Virginia portion
of the A/P Study area. A mail survey was also completed by a sample of 662 public
officials at the town, county and state levels from across North Carolina. Support of
these groups is critical to accomplishing the ultimate goals of effective management.

An important focus of this research was to determine the attitudes of the
general public and public officials regarding alternative management strategies to
protect the natural and human resources in the A/P system. With the assistance of an
advisory committee, fifteen different management alternatives were identified that
cover the range of possible actions that could be taken. Attitudes about the roles of
various interest groups in managing the A/P system were assessed. A determination
was made of an individual's own willingness to pay for water quality protection,
through & variety of alternative payment mechanisms. The general types of behavioral
changes individuals would be willing to make were identified. Finally, attitudes were
assessed about what public policy changes should be made to manage the A/P
system. The following are some of the major findings of this study:

. Both public officials and the general public expressed only moderate awareness
about the resources and problems of the A/P system. Proactive and strategic
educational programs are needed to increase awareness and understanding.

. Almost all respondents placed high value on the resources of the A/P system.
In fact, non-economic values were seen as more important than economic
values, especially for the general public. This implies that educational efforts
must focus on economic and noneconomic benefits and costs.

. Respondents expressed considerable concern over water pollution problems.
However, respondents expressed more concern about water pollution for the
whole state or local areas than for the A/P system. Concerns were even
greater for the loss of fish and wildlife habitat in the A/P system than for water
poliution, especially among the general public. This suggests the need to
stress the importance of the A/P system for the entire state.

. Responses to the questions about the causes of pollution problems in the A/P
system indicate considerable confusion and a general lack of knowledge. Both
groups tend to see point sources as much more serious than nonpoint sources.
This is counter to the technical data available for the A/P system.



Respondents from both groups were likely to believe government is doing too
little to control water pollution from all sources. Overall, respondents saw the
need for much greater enforcement of existing water quality regulations. Public
officials reported a great need for improving coordination among the various
agencies and groups involved with managing the A/P system.

Results show considerable support for a wide range of alternative strategies for
managing water quality and natural resources in the A/P system. In particular,
nearly all respondents support research, monitoring and education programs
aimed at improving understanding of the A/P system.

Enforcement and expansion of existing regulations, especially those dealing
with point source pollution, were among the most highly supported alternatives,
even if this means higher personal and social costs. Respondents also
supported stronger regulations on septic tanks and tougher enforcement of
existing development laws.

Given the low recognition of nonpoint source pollution problems, the alternatives
for controlling agricultural pollution received less support than those related to
point sources. Cost sharing was more popular than tougher regulations.
Strategies for managing the impacts of fishing practices on the A/P system
were also relatively low in terms of overall support. However, a majority still
favored even the least popular alternatives.

Results of the contingent valuation analysis indicate a considerable willingness
to pay for new or improved programs for managing the A/P system. Even with
the relatively conservative estimates of this research, the overall support levels
($28 million) should help fund new and existing management efforts.

Certain payment mechanisms will be more acceptable than others for both the
general public and public officials. Most people feel that groups who benefit
from and/or degrade the natural resources of the A/P system should pay a
greater share of the costs for protecting the system. In general, strong support
was found for: higher pollution fines, raising fees charged to sportsmen and
users of various public facilities, raising building permit fees, and higher
water/sewer rates. The only form of tax that appears acceptable involves
raising luxury taxes. Relatively little support was found for raising sales taxes,
property taxes, or income taxes.
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INTRODUCTION

Most problems facing the Albemarle-Pamlico Estuarine (A/P) system arise
directly or indirectly from human activity. Many different human activities interact
directly with the A/P system. Many of these activities (e.g., agriculture, commercial
forestry, waste disposal, residential and commercial development, mining and
industrial development, and national defense) affect water guality and the natural
resources. Other activities (e.g., commercial fishing, sports fishing, recreation and
tourism, and wildlife habitat) are adversely affected by degraded water quality.
Pressures on the system from these activities will continue to increase as a result of
future population growth and economic development.

Technical solutions to many land use and water quality problems affecting the
A/P system are available, but obstacles exist to their implementation. For example,
many obstacles tend to be institutional or human-related (i.e., socio-economic). The
public may have little understanding of or appreciation for the complexity of most
water quality problems and land use issues. This is particularly true for nonpoint
source water pollution, where numerous, unrelated land use decisions can have
significant adverse impacts on the Albemarle-Pamlico Estuarine system. Also public
policies and institutions may not always be effective, efficient, and equitable in their
attempts to manage natural resources.

Increased public awareness and positive public attitudes will be necessary to
improve water quality and protect habitat, because citizens must be willing to support
and pay for management programs. Resource managers and political leaders need to
understand the attitudes of a broad, representative sample of the public, including
those citizens who have not been involved in the Albemarle-Pamlico Estuarine Study's
public meetings or citizen's advisory committees. Successful resource management
will require strong support from different segments of the public, including elected and
appointed public officials. Such support will best be achieved by understanding public
attitudes and knowledge.

This study uses a combination of social science research methods to analyze a
wide range of attitudes and beliefs regarding the natural resources of the A/P system.
The information in this report was collected in a scientific telephone survey of 1,133
people selected at random from across the entire state of North Carolina, as well as
the Virginia portion of the A/P Study area. We also present results of a mail survey
that was completed by a sample of 662 public officials from across North Carolina.
The support of each group is critical to accomplishing the ultimate goals of effective
management.

This work should enhance the understanding and appreciation of the complex
nature of public attitudes by resource managers, political leaders, and concerned
citizens. In addition, this work should help build support for the goals of the A/P Study
by identifying educational needs. Survey research can also provide a credible means



to ensure involvement in resource decision making by citizens who would not normally
become directly involved. Results of this project should facilitate development and
implementation of the Comprehensive Conservation Management Plan.

Phase | examined basic attitudes and knowledge about the Albemarle-Pamlico
Estuarine system held by the general public in the A/P study area. Public attitudes
about the importance of the A/P system resources were evaluated. We determined
respondents’ uses of the water resources and fisheries of the Albemarle-Pamiico
Estuarine system for recreation. Questions also examined how the public feels about
conflicting uses of the Albemarle-Pamlico Estuarine system for specific purposes (e.g.,
recreation vs. development). Awareness and recognition of water quality problems
were assessed. We determined the extent of concerns related to different water
resources. We assessed respondents’ attitudes regarding the causes of water gquality
problems. They were asked to rate the relative severity of different pollution sources
(e.g., agriculture, industry, municipal waste treatment, and septic systems). We also
determined how well the public understands and appreciates the consequences of
water quality problems. The first year survey also included an assessment of
respondents’ awareness and knowledge, including public awareness of the Albemarle-
Pamlico Estuarine Study and other government programs. Finally, we analyzed
respondents’ use and evaluation of different information sources.

Phase |l of this project (reported here) extends the first year's work to
determine how the resources of the A/P system should best be managed. We asked
about a wide range of alternative strategies for controlling the problems that have
been identified. An important focus in Phase |l was to determine the attitudes of the
general public and public officials regarding support for alternative management
strategies to protect the natural and human resources in the A/P system. During the
second phase, we worked with our advisory committee to develop fifteen different
management alternatives that cover the range of possible actions that could be taken.
We also determined attitudes about the roles of various interest groups in managing
the A/P system. Along with evaluation of these specific management alternatives,
these results also assessed individual's own willingness to pay for water quality
protection, through a variety of alternative payment mechanisms. We assessed the
general types of behavioral changes individuals would be willing to make. Finally, we
determined attitudes about what public policy changes should be made to manage the
Albemarle-Pamlico Estuarine system.

The final report for Phase | contained a review of related literature from other
Estuary projects and related research studies. It also presented our general
theoretical orientation. For brevity, we will not repeat that information here. The
interested reader can consult the Phase | final report available from the Albemarle
Pamlico Estuarine Study ("Public Attitudes Toward Water Quality and Management
Alternatives in the A/P System: Phase | Report Il).



PROJECT PROCEDURES

Purpose and Objectives

The specific purpose of this project has been to evaluate peoples’ knowledge
and attitudes about natural resources in the Albemarle-Pamlico Estuarine system and
management alternatives designed to protect these resources. This work
accomplishes the following specific objectives in two phases.

Objectives for Phase |

¥4 Evaluate public understanding of the causes, severity, and consequences of
water quality problems in the Albemarle-Pamlico Estuarine system.

2. Provide scientifically valid description and comparison of the attitudes of
different segments of the public about the importance of the Albemarle-Pamiico
resources.

3. Analyze the nature and extent of consensus and differences among groups of

affecting and affected users of the Albemarle-Pamlico Estuarine system.

Objectives for Phase Il

4. Provide scientifically valid description and comparison of the attitudes of
different segments of the general public and public officials about the causes,
consequences, and severity of resource management problems.

5. Determine the relative importance of different values of the A/P system and
assess willingness to pay for water quality and habitat protection.

6. Analyze levels of support or opposition for a variety of alternative management
strategies and payment mechanisms.

Questionnaire Development

We initially established a 25 member advisory committee to help us plan and
conduct our project. During the course of the project, this committee grew to include
almost 40 people. The committee included university scientists, agency personnel,
industry officials, environmentalists and citizen representatives. During Phase |, our
committee provided valuable advice on the selection of respondents and design of the
questionnaire for our in-person interviews. The committee nominated individuals for
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our in-person interviews from several different groups: agriculture, forestry,
commercial fishing, recreational interests, industry, development, environmental
groups, and local government. We also asked the committee for nﬂmlnatmns of
resource managers and scientists.

With help from our advisory committee we developed an in-person interview
survey instrument that provided considerable background information useful in
designing the telephone surveys for both Phase | and Phase Il. We asked questions
on a number of different topics, including: nature and causes of problems and issues;
evaluation of current and future management strategies; barriers to water quality
improvement; influence of different groups, levels of government, and the public;
nature of public attitudes; educational strategies and approaches; and evaluation of
the A/P study. The interviews were completed by March of 1990. Tapes from
completed interviews were transcribed and the responses were analyzed. These
results were summarized in the Phase | report.

We conducted an extensive literature review of other surveys related to
environmental attitudes. This effort included written contact with over 150 social
scientists from around the country. We also wrote the coordinators of all the other
estuary programs. We compiled and organized all survey questions that could
possibly be used in our telephone and mail interviews. Based on these reviews and
information from the in-person interviews, we drafted the telephone and mail survey
instruments. We sent our advisory committee several drafts of each survey for review.
Meetings were held to review and finalize the survey instruments. The committee also
made recommendations regarding the sample design and other matters.

Sample Design for Telephone Survey

Given the study's objectives, the research design employed was cross-sectional
utilizing a random sample of households with telephones. For Phase ll, the universe
for the survey was defined as the 100 counties in North Carolina and the 16
counties/independent cities in Virginia within the watershed of the Albemarle-Pamlico
Estuarine system. Because we were interested in both subarea variations and the
region as whole, it was necessary to design a sampling strategy that would permit us
to examine both. This required a compromise. On the one hand, drawing a random
sample from the entire area would result in only a small number of interviews being
conducted with respondents from coastal counties, while the majority of interviews
would be conducted with people from the more populous parts of the area (e.g., Wake
County). In this case, the lowest standard errors of estimation would be achieved for
the entire area when the sample is distributed in proportion to the distribution in the
population. On the other hand, we could have selected cases from each subarea
equally. That would produce the lowest standard error of estimation for subarea
differences. Therefore, we selected an option that allows us to generalize to the
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region as a whole, minimizes obtainable standard errors, and assures enough cases in
each subarea to make meaningful comparisons.

The sampling design was based on advice from a statistical consultant and our
advisory committee. We chose to use a disproportionate stratified random sample.
The counties making up the universe were stratified into five areas: Mountain,
Piedmont, Coastal Plain, Tidewater, and Virginia. The areas within North Carolina are
standard geographic regions and have been used extensively in research by the
authors, as well as others. The counties included within each are presented in Table
1. The number of cases for each subarea was generated using the formula: N2,
which is the proportionality factor applied to the number of residents in each subarea.
The 1980 population and proportionality factors for the regions are:

Proportionality

Population Factor

Mountain 948,178 3.94
Piedmont 3,623,181 5.15
Coastal Plain 1,389,177 4.25
Tidewater 668,101 3.67
Virginia 814,047 3.82
Total 7,442,684 20.83

A total sample size of 1,100 was determined to be sufficient to represent this
universe, based on the availability of funds. Multiplying the sample size (1,100) by the
proportionality factor of each subarea and dividing by the total proportionality factor
(20.83) results in the anticipated number of cases: 208 for the Mountain, 272 for the
Piedmont, 224 for the Coastal Plain, 194 for the Tidewater and 202 for Virginia. Since
a disproportionate stratified random sampling technigue was employed to generate the
sample, it was necessary to adjust the results for the region as a whole. By applying
weights to the data, we were able to generalize to the entire area.



Table 1. North Carolina and Virginia Study Area Counties by Region

Alleghany
Ashe
Avery
Buncombe
Burke

Alamance
Alexander
Anson
Cabarrus
Caswell
Catawba
Chatham

Bertie
Bladen
Columbus
Cumberland
Duplin

Beaufort
Brunswick
Camden
Carteret

Virginia Beach
Chesapeake City

City of Suffolk

Caldwell
Cherokee
Clay
Graham
Haywood

Cleveland
Davidson
Davie
Durham
Forsyth
Franklin
Gaston

Edgecombe
Gates
Greene
Halifax
Harnett

Chowan
Craven
Currituck
Dare

Isle of Wright
Surry
Sussex

MOUNTAIN

Henderson
Jackson
Macon
Madison
McDowell

PIEDMONT

Granville
Guilford
Iredell

Lee

Lincoln
Mecklenburg
Montgomery

Mitchell
Polk
Rutherford
Surry
Swain

Moore
Orange
Person
Randolph
Richmond
Rockingham
Rowan

COASTAL PLAIN

Hertford
Hoke
Johnston
Lenoir
Martin

TIDEWATER

Hyde

Jones

MNew Hanover
Onslow

VIRGINIA

Dinwiddle
Mecklenburg
Nottoway

Nash
Northampton
Pitt

Robeson
Sampson

Pamlico
Pasquotank
Pender

- Perguimans

Prince Edward

Charlotte
Southampton

Transylvania
Watauga
Wilkes
Yadkin
Yancey

Stanly
Stokes
Union
Vance
Wake
Warren

Scotland
Wayne
Wilzon

Tyrrell
Washington

Prince George
Greenville
Brunswick
Lunenburg




Sampling weights (raising factors) were generated by dividing the actual
number of cases for each subarea in the sample into the total population for each
subarea:

Weight

Population Number Factor
Mountain 948,178 / 211 = 4494
Piedmont 3,623,181 / 279 = 12,986
Coastal Plain 1,389,177 [ 236 = 5.886
Tidewater 668,101 / 199 = 3,357
Virginia 814,047 |/ 208 = 3.914

Dividing these numbers by 6,569 (the number of persons each case in the
sample represents of the total population), yields the weights applied in the statistical
analysis for the region as a whole. Throughout this repont, the analysis for the entire
study area was based on weighted data using the following weights:

Weight

Factor Number Weight
Mountain 4494 6,969 = .684
Piedmont 12886 / 6,568 = 1.977
Coastal Plain 5,886 / 6,569 = .896
Tidewater 3357 [/ 6,569 = 511
Virginia 3,914 / 6,569 = 596

Phone numbers for the sample were selected using a random digit dialing
technigue. This ensures that all households with phones had an equal opportunity of
being included in the sample. A professional sampling firm (Survey Sampling, Inc.),
generated the random list of telephone numbers for each of the subareas. Each
county is represented in proportion to the total for the subarea in which it falls. Three
digit prefix numbers were identified for each area and the remaining four numbers
were produced randomly. The numbers were then screened to remove businesses
and those not in service.

A total of 1,133 interviews were completed: 211 in the Mountain, 279 in the
Piedmont, 236 in the Coastal Plain, 199 in the Tidewater, and 208 in Virginia.
Interviews averaged 24 minutes in length. Repeated efforts were made to contact
households to assure a representative sample. A minimum of twelve attempts were
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made before a number was eliminated from consideration. Attrition typically took the
form of refusals or termination before interview completion. An overall completion rate
of 70.5 percent was obtained by dividing the number completed by the total number
contacted (completed, terminated, and refused). The disposition by status for the total
sample was:

Status Freguency Percent
Refused 471 29.3
Terminated 2 2
Completed 1,133 70.5

TOTAL 1,608 100.0

The interviews were conducted by the Center for Urban Affairs and Community
Service of NCSU. The Center employs a cadre of interviewers who were extensively
trained prior to conducting the interviews for this study. A copy of the final telephone
survey instrument has been included in Appendix A. The cover sheet which was used
to maintain a record of the status of each interview was also included. Ten percent
of each interviewers' completed surveys were systematically selected for verification.

Sample Design for Mail Questionnaire

A cross-sectional design using a combination of purposive and random
sampling techniques was used to gather information on North Carolina public officials.
The specific groups of public officials to be interviewed were determined in
consultation with our advisory committee and a statistical consultant. We decided to
interview public officials at the town, county, and state levels within North Carolina.

A list of almost 2500 city council members, aldermen and commissioners was
obtained from the North Carolina League of Municipalities. A systematic random
sample of every tenth official was selected from this list for a total of 244 potential
respondents. We also randomly selected one third of the towns or cities. For those
selected, a questionnaire was sent to the city/town manager (if available) or mayors of
those towns or cities without a manager or administrator. This represented 172
potential respondents resulting in a total of 416 at the town level.

A similar list of county level officials was obtained from the North Carolina
Association of County Commissioners. A one in three systematic random sample of
county commissioners was selected resulting in a total of 178 receiving the
guestionnaire. All available county managers were included in the universe as
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potential respondents. The total number of potential respondents at the county level
was 278.

At the state level, a number of different agencies and groups were identified as
important for program development and policy formation concerning the A/P system.
Questionnaires were sent to all members of the state legislature, Executive
Department Secretaries, the Council of State, and the Governor. Administrative
representatives and program managers from various government departments having
responsibility for water quality, natural resources, wildlife and related areas were also
identified and sent questionnaires. All members of the Environmental Management
Commission, Coastal Resources Commission, Wildlife Management Commission, the
Marine Fisheries Commission, and the Soil and Water Conservation Commission
received the questionnaire. In addition, questionnaires were sent to N.C. Cooperative
Extension District Directors, Soil and Water Conservation Area Conservationists and
Regional Coordinators, and the Executive Directors of the Regional Councils of
Government. In all, a total of 338 questionnaires were sent to state level respondents.

The processing of the mailed questionnaire was handled by the Center for
Urban Affairs and Community Service of NCSU. Tracking of each guestionnaire was
made possible by use of an |ID number applied to each questionnaire. A total of three
contacts were made to ensure a high rate of return: the first mailing of the
questionnaire included a personalized letter from the Secretary of the Department of
Environment, Health and Natural Resources; the second mailing was a postcard
reminder; and, the third mailing included a personalized letter from the researchers
and a second copy of the questionnaire. This approach represents standard practice
in mail questionnaire designs.

A total of 1034 questionnaires were mailed and 662 were returned, representing
a 64 percent completion rate. This represents a very acceptable rate of return for a
mail survey. The overall sample disposition was as follows:

Level of Number Number Rate of
Government Returned Mailed Return
County 169 279 60.6%
Town 275 416 66.1%
State 218 339 64.3%

TOTAL 662 1034 64.0%



Measurement and Analysis of Survey Data

In an effort to limit the length of this report, copies of the complete telephone
and mail questionnaires are included in Appendices A and B. This should provide
interested readers with information on how each variable is measured. Oncs the
surveys were completed, they were checked for accuracy and keyed to computer disk.
Each record was 100 percent verified. Many of the variables were recoded. In most
cases, "don't know" responses were treated as missing. A codebook was developed
and is available from the authors. Basic analysis was performed using standard
statistical programs on both a mainframe computer and microcomputer.

Data presented in this report were analyzed, for the most part, using descriptive
statistical measures, (e.g., the arithmetical mean and percentage distributions). To
measure and assess the relative importance of differences between public officials
and the general public Chi-square statistics were computed (details available from the
authors). The results of multivariate analysis were based on regression statistics
which are presented in Appendix C of this report. That appendix also contains a
general discussion of the interpretation of such statistical measures and measurement
of variables included in the model.
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SURVEY RESULTS

In this section we present the results of the telephone survey conducted with
the general public and the mail survey of public officials. The results are presented in
four main sections. First, we discuss the sample characteristics. Second, we
describe the general responses to the guestions on the survey. This includes
descriptive statistics, as well as comparisons of the similarities and differences
between the general public and the public officials. Third, we assess the factors that
are related to support for each of the alternative management strategies and payment
mechanisms. Finally, we discuss the survey results related to willingness to pay for
water quality and habitat protection in the A/P system.

Sample Characteristics

As shown in Table 2, the general public sample conforms to expectations with
regard to the distribution within the subareas. About 25 percent of the sample was
located in the Piedmont region, 19 percent in the Mountain region, 18 percent in the
Tidewater, 21 percent in the Coastal Plain and 18 percent in Virginia. The distribution
of the sample by residence shows that 37 percent of the sample lived in rural areas,
21 percent lived in small towns, 18 percent lived in suburbs, and the balance (24
percent) lived in cities. For the sample of public officials, the distribution conforms to
expectations with 42 percent coming from towns, 26 percent from counties and 33
percent from the state level (Table 3).

Other demographic characteristics of interest include gender, race and age.
About 52 percent of the general public sample was female and 48 percent male. This
represents the proportions in the population. Interviewers were instructed to select
respondents to obtain a balance of men and women. For the sample of public
officials, 86 percent were male and 14 percent were female. This distribution, reflects
labor market variations. In the case of race, 82 percent of the general public sample
was white and 18 percent was black and other races. Over 90 percent of the sample
of public officials was white, with the remainder reporting black and other races. Just
under one-fifth of the general public sample was less than 30 years of age and nearly
10 percent was 70 years of age and over. The ten year age categories between
these two extremes ranged from 14 percent of the sample in each of the categories
aged 50-59 and 60-69 to 24 percent aged 30-39. The sample of public officials, as
expected, had more respondents between the ages of 40 to 62 (75 percent) and
relatively small numbers under 40 years of age (16 percent).
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Table 2. Sample Characteristics of General Public

Regional Distribution

Mountains
Piedmont
Tidewater
Coastal Plain
Virginia

Area of Residence

Hural Area
Small Town
Suburb

City

Gender

Male
Female

Hace

White
Other

Age

Under 30
30-39

40-49

50-59

60-69

70 and Over

19%
24%
18%
21%
18%

37%
21%
18%
24%

48%
52%

82%
18%

17%
24%
23%
14%
14%

8%

Education

Eight Years or Less
Sth through 11th

High Schoal

Some College
Associate Degree
Bachelor's Degree
Some Graduate Work
Graduate Degree

Household Income

Under $5.,000
5,001 to 10,000
10,001 to 20,000
20,001 to 30,000
30,001 to 40,000
40,001 to 50,000
50,001 to 60,000
60,001 to 80.000
80,001 to 100,000
Over 100,000

9%
9%
33%
15%
8%
20%
2%
8%

4%
9%
17%
22%
17%
14%
8%
6%
4%
3%




Table 3. Sample Characteristics of Public Officials

Level of Government

Town
County
State

Gender

Male
Female

Under 30
30-39

40-49

50-59

60-69

70 and Over

Education

Eight Years or Less
gth through 11th

High School

Some College
Associate Degree
Bachelor's Degree
Some Graduate Work
Graduate Degree

42%
26%
33%

86%
14%

93%
7%

3%
13%
27%
26%
22%

9%

1%
1%
18%
10%
2%
31%
7%
30%
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Variations in environmental attitudes and knowledge about environmental
guality have also been found to be associated with other socioeconomic
characteristics such as education and income. The respondents were asked to report
their highest grade in school completed. Table 2 shows that five percent of the
general public sample had finished eight years or less, 33 percent had graduated from
high school, 20 percent graduated from coliege and 10 percent had taken some
graduate work or held a graduate degree. In contrast, only one percent of the public
officials had finished eight years or less, 17 percent had completed high school, 30
percent graduated from college, and over 37 percent had taken some graduate work
or held a graduate degree (Table 3). Clearly, the public officials had received more
formal education than the general public. The distribution of family income for the
general public sample tends to approximate a normal distribution. Around four percent
of the sample had family incomes under $5,000 and about three percent had incomes
over $100,000. Each of the three categories from $10,000 to $40,000 contained close
to one-fifth of the sample.

Descriptive Survey Results and Group Comparisons

In this section we present the key findings from the telephone and mail surveys.
For both surveys, our approach is to describe the general pattern of results for each
guestion or set of guestions. We then assess the extent to which there are
statistically significant differences between the general public and the public officials.
In that case we have used the chi-square statistic fo assess the statistical significance
of any observed differences. |f the chi-square is statistically significant (at a probability
level of at least .05) then we can conclude that the differences are real and did not
occur by chance. The actual chi-square statistics are not reported, but are available
from the authors.

We have grouped the results into several main sections: awareness and
information; environmental beliefs and behaviors; perception of problems; support for
management alternatives and payment mechanisms; and public policy development
and program implementation. In almost all cases, the results are portrayed
graphically. Question wording is generally provided within the context of the
discussion. A complete copy of both surveys are included as Appendices A and B.

In most cases we are comparing results from the Phase Il (1991) telephone survey of
the general public with results from the Phase Il (1991) mail survey of public officials.
In some other cases, we compare the results from the Phase | (1990) telephone
survey of the general public with the results from the Phase Il (1991) mail survey of
public officials. For one set of questions (related to environmental beliefs) we are able
to include results from both Phase |l surveys and the Phase | telephone survey. We
have clearly indicated which survey(s) included each of the questions.
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Awareness and Information

We wanted to determine the overall level of awareness respondents had about
the A/P system. The general public (1991) and public officials were asked "In general,
how much have you heard or read about the resources, uses, and problems of the
A/P system, Would you say a lot, some, a little, or nothing?" Figure 1 indicates that
over 40 percent of general public and over half of the public officials had heard or
read either a lot or some about the A/P system. Almost one quarter of the general
public claimed to have no awareness of the A/P system. In general. awareness was
significantly higher among the public officials than the general public.
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Figure 1. Amount respondent had heard or read about the A/P system.

We also wanted to find out where respondents got their information about water
poliution. On the 1990 (Phase |) telephone survey of the general public and the mail
survey of public officials a question was asked in the following form: "How much
information on water pollution have you gotten from each of the following sources?”
We asked if they had received a lot, some, or no information for each of nine different
sources. These results are shown in Figure 2. Most respondents got information from
the mass media. In fact, over 30 percent got a lot or some information from television.
Public officials were much more likely to get information from newspapers. Members
of the general public were more likely to read magazines. Public officials were more
likely to read books.
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Figure 2. Sources of information about water pollution.

Almost three quarters of the general public and almost all the public officials got
information from other people. We found that respondents from the general public
did not get much information directly from formal groups. Public officials, on the other
hand, were much more likely to receive information about water pollution from:
environmental groups, government agencies, and elected officials.

Environmental Beliefs and Behavior

People do not just appreciate natural resources in the abstract, but they tend to
value them for specific uses. In Figure 3 we present the responses to a question
about the A/P system that asked "People have different reasons for valuing the rivers
and sounds of the A/P system. Is (INSERT REASON) very important, somewhat
important, or not important to you personally?”. We only present the results for the
percent who said the particular values were "very important”. There is agreement
among the general public and the public officials that the most important reason for
protecting the A/P system is to know it is protected for future generations.
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Figure 3. Importance of different reasons for valuing the A/P system.

The public officials believed that five of the values were more important than did
the general public. Public officials rated these in terms of relative importance: fish
and wildlife habitat in the A/P system; use of water from the A/P system for city or
town water supplies; the economic benefits related to recreation and tourism in the
A/P system: use of the A/P system by commercial fishermen; and use of the A/P
system for recreational fishing, boating, or swimming. On the other hand. the general
public rated two values of the A/P system as significantly more important than did the
public officials: knowing that other people may use and enjoy the A/P system and use
of areas in the A/P system for picnicking, bird watching, or nature study. Overall,
these two were intermediate in terms of their overall value to the general public, but
were the least important to the public officials. The general public rated commercial
and recreational fishing as much less important that did the public officials.

We wanted a reliable and valid method of assessing the extent to which
respondents hold more general environmental values and beliefs. To do this we used
a well-established attitude scale known as the "New Environmental Paradigm” scale.
All twelve items are of the Likert scale format. Respondents were asked to respond to
each statement in terms of their level of agreement (i.e., strongly agree, agree,
disagree, or strongly disagree). These twelve items represent three main underlying
dimensions of environmentalism: balance of nature; limits to growth; and human
control over nature. Results for individual items are shown in Table 4, in terms of
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respondents’ agreement with the pro-environmental statement or disagreement with
the anti-environmental statements. This set of questions appeared on all three
surveys: Phase | (1990) phone survey of the general public; Phase Il (1991) phone
survey of the general public; and the Phase Il mail survey of the public officials.
Statistically significant differences among these three groups will be presented.
Overall, responses to these twelve statements indicate a very high level of
environmental values and beliefs among the general public, as well as among public
officials.

The first set of items assesses respondents’ concerns over human impacts on
the balance of nature. Almost all respondents (over 75 percent of the public officials
and about 80 percent of the general public) either agreed or strongly agreed that such
impacts are of major concern. Public officials were less likely to believe "The balance
of nature is delicate and easily upset." Most also agreed that "When humans interfere
with nature it often produces disastrous consequences.” Again, the members of the
general public were significantly more likely to agree with that statement. All groups
agreed that "Humans must live in harmony with nature in order to survive.”
Agreement was also guite strong with the statement that "Mankind is severely abusing
the environment." Public officials were less likely to hold this belief.

The second dimension of environmental values covered by this scale involves
respondents’ attitudes about limits to growth. Again, responses clearly indicate strong
environmentalism. However, these are not held as strongly as those relating to
balance of nature. The highest level of agreement was with the statement that “To
maintain a healthy economy we will have to develop a 'steady state' economy where
industrial growth is controlled.” Many also agreed that "The earth is like a spaceship
with only limited room and resources.” Agreement was high among the general public
that "We are approaching the limit of the number of people the earth can supponr.”
The general public was significantly more likely to be in agreement with the first three
of these statements than were the public officials. About three-quarters felt “There are
limits to growth beyond which our industrial society cannot expand.” All groups were
basically the same on this question.
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Table 4. Percentage of respondents expressing environmental beliefs in response to
New Environmental Paradigm scale

General General Public
Public Public Officials Group
(1990) (1991) (1991) Differences™

BALANCE OF NATURE"
a. The balance of nature is very delicate and easily upset. 91 as 76 i
b. When humans interfere with nature it oten produces disastrous consequences. B9 90 78 e
¢. Humans must live in harmony with nature in order to survive. 97 94 95 NS
d. Mankind is severely abusing the environment, 094 93 B4 e
LIMITS TO GROWTH"
e. We are approaching the limit of the number of people the earth can support. 69 67 44 el
f. The earth is like a spaceship with only limited room and resources. 82 B84 T wow
g. There are limits to growth beyond which our industrial society cannot expand. 74 76 74 NS
h. To maintain a healthy economy we will have to develop a "steady state"

economy where industrial growth is controlled, 89 89 i www
PEOPLE OVER NATURE?
i. Mankind was created to rule over the rest of nature. 59 55 50 okl
j. Humans have the right to modify the natural environment to suit their needs. 60 63 58 NS
k. Plants and animals exist primarily to be used by humans. 63 58 59 **
. Humans need not adapt to the natural environment because they can

remake it to suit their needs, 79 77 83 -

—_———— e  — — — — — —  —— — — — — 77—

' Environmental beliefs are indicated by agreement or strong agreement with these statements.
? Environmental beliefs are indicated by disagreement or strong disagreement with these statements.
* Differences between two or three groups are statistically significant at p<.001 (***) or p<.01 (**) NS means no groups are significantly different.



The final set of items in this scale involved respondents’ beliefs about the
extent to which people should control or use nature for their own purposes. In this
case, disagreement with a particular statement reflects environmental beliefs or
values. This dimension appears to reflect less strongly held environmental beliefs
than the other two sub-scales just discussed. However, once again environmentalism
is still reflected by a majority of responses. The strongest belief involves considerable
disagreement that "Humans need not adapt to the natural environment because they
can remake it to suit their needs.” Public officials were more likely to disagree with
that statement (indicating a stronger environmental belief). Well over half disagreed
that "Plants and animals exist primarily to be used by humans" and "Mankind was
created to rule over the rest of nature." The pattern for these two statements is
somewhat different in that respondents from the general public in Phase | tend to
differ from the respondents in Phase Il, as well as from the public officials. About 60
percent of the respondents from all groups disagreed with the statement: "Humans
have the right to maodify the natural environment to suit their needs.”

We were also interested in assessing the types of pro-environmental behaviors
that citizens had engaged in recently. We asked the general public (1991) to tell
whether they had done any of nine activities during the previous 12 months (Figure 4).
Four behaviors were quite common among the respondents: watching television
specials on the environment (85 percent); reducing use of lawn and garden chemicals
(84 percent); recycling newspapers, glass, or other items (83 percent); and reducing
water use by conservation (76 percent). Two other actions were reported by about
three out of five respondents: reading a conservation or environmental magazine (62
percent) and not buying a product because it caused environmental problems. Almost
half (45 percent) said they had contributed money or time to an environmental or
wildlife conservation group. Two behaviors were relatively less common among the
respondents: contacting a government agency to get information or complain about
an environmental problem (22 percent) and attending a public hearing or meeting
about the environment (20 percent).

Perception of Problems

We were interested in determining the level of respondents’ concerns about
water pollution and habitat loss. We asked about four different reference points for
such concern: water pollution in the state of North Carolina or Virginia, the A/P
system, and respondents’ own area; as well as damage to fish and wildlife habitat in
the A/P system (Figure §). Overall, public concern was greatest for damage to fish
and wildlife habitat in the A/P system. Three quarters of the general public and almost
80 percent of public officials were very concerned. Most of the rest were somewhat
concerned. However, public officials did tend to express significantly greater concern
than the general public.
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Figure 5. Level of concern for water pollution and habitat loss.
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Respondents were also asked "Thinking about the entire state of North Carolina
(Virginia), are you very concerned, somewhat concerned, or not concerned about
pollution of lakes and rivers?" Most of the general public (64 percent) and public
officials (79 percent) were very concerned about water pollution in their state. Just
under a third were somewhat concerned. Very few said they were not concerned.
Public officials expressed significantly higher levels of concern than did the general
public. The results were similar when we asked about concern over water pollution in
their local area. Again, almost two thirds of the general public and over three
quarters of the public officials said they were very concerned about water pollution in
their local area. Most of the others were somewhat concerned. Public officials also
expressed significantly greater concern about local water pollution problems.

Finally, concerns were relatively lower (but still quite high) when asked about
water pollution in the Albemarle-Pamlico Estuarine system. Almost 60 percent of
the general public and over two thirds of the public officials felt water pollution was a
serious problem and about a third felt it was somewhat of a problem in the A/P
system. Again, public officials expressed significantly greater concern about water
pollution problems in the A/P system.

We asked a series of questions to learn what people thought were the main
causes of water poliution. The question stated that "There's disagreement about how
much effect different sources of pollution have on water quality in the A/P system. Do
you think (READ ITEM) has/have a lot, some, or almost no effect on water guality in
the A/P system?" Results are shown in Figure 6 .
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Figure 6. Perceived severity of effects of different causes of
water pollution in the A/P system.
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Among the general public, the top three perceived causes of water pollution are
those that are most visible or tend to receive the greatest media coverage. Almost all
(83 percent) felt that factories or industry have a lot of effect on water pollution in the
A/P system. Over three quarters (77 percent) believed that litter or garbage have a lot
of effect. -Almost two-thirds (62 percent) perceived city or county sewer systems as
having a lot of effect. The eight other possible effects were perceived to have a less
serious effect on water quality. These tend to be nonpoint sources of pollution that
are less readily apparent and tend to receive less attention from the media.

Public officials tend to have different opinions about the relative importance of
the various possible causes of water pollution in the A/P system. For all the
categories (except logging and forestry practices) these differences are statistically
significant. Public officials agree with the general public that factories or other
industries represent the most serious effect of pollution (but the percentage responses
are significantly different). One of the key differences is that public officials believe
that cropland runoff is the second most important cause of water pollution problems
(which was rated fifth by the general public). This is the only pollution source that
public officials rated as more serious than did the general public. Public officials and
the general public agree that public sewer systems are the third most important cause
of pollution. There are some other notable differences between the two groups as
shown in Figure 6. For example, members of the general public are more likely than
public officials to rate their own contributions (e.g., litter and home lawn or garden
chemicals) as relatively more serious.

Another important area we wanted to assess involves attitudes about the
effectiveness of government programs and policies to control water pollution problems.
We asked respondents, "In your opinion is government doing too much, too little, or
the right amount to control water pollution from each of the following?" In this case,
we asked about seven specific potential causes of water pollution. Results shown in
Figure 7 compare the responses of public officials to the Phase || mail survey with the
telephone interviews with the general public conducted as part of Phase [. In all
cases, the general public were significantly more likely than public officials to feel there
was too little government control of the various sources of pollution.

Considering the responses to the earlier questions about pollution sources, it's
not surprising that respondents were most likely to feel government is not doing
enough to control water pollution from industrial waste. In fact, over three quarters of
the respondents thought government is doing too little in this area. Most respondents
from the general public also felt that government was doing too little to control water
poliution from shoreline development and municipal sewer systems. The public
officials were much less likely to feel that way. Between one-half and two thirds of
respondents felt government is doing too little to control water pollution from rural
nonpoint sources of pollution: agriculture cropland and livestock waste. We find
significant differences between the two groups in their belief that government is doing
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too little to control pollution from forest land with the general public feeling more that
way. As a final point, we note that just over half of all respondents felt government is
doing too little to control water pollution from household septic tanks.
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Figure 7. Perception of government control over water pollution in
the A/P system.

We also wanted to find out how respondents felt, in general, about government
response to water pollution problems (Figure 8). We asked, "Do you think there is too
much, too little, or the right amount of enforcement of existing water poliution
regulations?” In this case, almost all members of the general public interviewed
during Phase | (90 percent) believed there was too little enforcement of existing
regulations. Only nine percent felt there was a right amount. In fact, only one percent
of the respondents thought there was too much enforcement of existing water pollution
regulations. Public officials who completed the mail survey as part of Phase || were
much more likely to feel that there was the right amount of enforcement (24 percent).
However, almost three quarters (73 percent) of the public officials did feel there is too
little enforcement of existing regulations.
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Figure 8. Perceptions of level of enforcement of existing
water quality regulations.

Support for Management Strategies and Payment Mechanisms

One of the key objectives of this research was to assess the extent to which
the general public and the public officials support or oppose a number of specific
management alternatives for dealing with the environmental problems facing the A/P
system. In this section we describe the overall support expressed by the general
public and public officials for 15 possible management strategies (Figure 9). We
highlight any significant differences between these two groups. In a later section we
analyze the types of people that will be most likely to either support or oppose the
specific management alternatives. It is important to note the exact wording of these
various management alternatives. These are shown in the questionnaires provided in
Appendices A and B. Readers should note that special care was taken to present two
sides of most issues related to resource management and control of pollution.
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Figure 9. Level of support for alternative management strategies.

Almost all respondents clearly recognized the importance of developing a better
understanding of and appreciation for the resources and problems in the A/P system.
Near unanimous support was expressed for: water quality monitoring programs that
would help regulate sources of water pollution; more research to better understand
pollution and habitat needs in the A/F system; and government programs to educate
people about water quality and habitat in the A/P system. The public officials were
significantly more likely than the general public to support the latter two alternatives.
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Four of the next five most supported alternatives relate to the control of
municipal and industrial point source pollution. Almost nine out of ten respondents
from both groups supported tougher enforcement of existing laws and higher fines on
industries that exceed legal pollution limits, even if that meant higher product prices or
lost jobs. Members of the general public were much more likely to support taxing
industries on the amount of pollution they produce within legal limits. Both groups also
agreed on their support of the need for tougher enforcement of existing laws and
higher fines for cities that exceed legal limits on sewage discharges (even if this
means increased sewer fees and taxes). Public officials were more likely to support
using federal or state government money to help cities build new sewage treatment
plants.

Two alternatives were presented for managing significant natural resources
within the A/P system. Members of the general public were quite likely to support
using government money to buy undeveloped coastal land to keep it in its natural
condition. This alternative was much less popular among the public officials. The
same pattern was found for support of stronger laws to prevent loss of wetlands, even
considering that such laws could take away some property owners rights to use their
land. It is important to note, however, that wetlands were defined in a relatively
narrow way to include "marshes, swamps, and bogs".

Development pressures can pose significant risks to the A/P system. Two
alternatives assess support for control of coastal development. At least four out of five
respondents supported tougher enforcement of existing development laws even if that
could mean increased housing costs and/or taking away some land owners options for
using their property. Public officials were significantly more supportive of this strategy.
Similar levels of support were found for tougher regulation for septic tank installation
and maintenance. Here there were no significant differences between the two groups.

Two alternatives were presented for addressing nonpoint source pollution from
agriculture. Support was higher for agricultural cost sharing than for stronger
regulations. Members of the general public were more likely than public officials to
support using government money to help farmers install pollution, control practices.
On the other hand, public officials were significantly more likely than members of the
general public to support tougher laws on agricultural pollution, even if that meant
higher food prices or some farmers going out of business.

In a similar pair of questions, two alternatives were presented for restricting
fishing practices. In this case, compared to cost sharing, support was much higher
among both groups for tougher laws to restrict practices (such as trawling or
mechanical harvesting) even if this meant higher seafood prices and/or some
fishermen going out of business. Public officials were more likely to support the
tougher restrictions. The general public was more supportive of using government
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money to help fishermen buy new equipment to protect fishing and fish habitat.
Overall, this was the least supported of all 15 management alternatives.

We also were able to assess how much support or opposition exists for
alternative mechanisms that could be used to raise money to fund new or existing
programs (Figure 10). In a later section we will analyze which types of respondents
were more likely to support the various payment mechanisms. We also leave
discussion of the amount that people would be willing to pay until a later section of this
report.
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Figure 10.  Level of support for alternative payment mechanisms.

By far, the most acceptable payment mechanism will be to increase fines for
pollution. Almost all (over 95 percent) of the general public respondents and the
public officials support or strongly support this alternative. The next two most popular
payment mechanisms involve asking those who directly use the A/P system to pay
more to manage and protect it. Three quarters of the public and about 85 percent of
the public officials support increasing fishing or hunting license fees, as well as user
fees for public facilities. The support expressed by the public officials was significantly
greater than that expressed by the general public.

< DR



Four other alternatives appear to have a moderate (between 50 and 75
percent) level of support, but in some cases the levels differ significantly between the
general public and the public officials. Over two-thirds of respondents from both
groups would support increasing luxury taxes. Public officials were more likely to
support raising building permit fees, while the general public was much more likely to
support raising business taxes. There was a dramatic difference in terms of the
support expressed for raising water and sewer rates. While three quarters of the
public officials supported that option, just over half of the general public respondents
found it acceptable.

Three final payment mechanisms appear generally unacceptable to both
groups. Just over a third of each group would support raising sales taxes. There was
no significant difference here. The general public was relatively more likely to support
raising property taxes or income taxes. Although these results show that such taxes
would be hard to support politically, the fact that over a quarter would support such
unpopular options indicates the great importance attached to the A/P system.

Another important type of question involves the support for programs to protect
the A/P system relative to other types of programs. Respondents were asked to
choose between programs for the A/P system and other areas as follows: "If new
money were available, should it be spent on (OTHER PROGRAM) or protecting the
A/P system?" Figure 11 shows the relative importance of the different programs.
There are some significant differences, as well as similarities between the general
public and the public officials.

i
M General Public B Public Officials ]

Highway CGI'II‘II'I.Iﬂ'HﬂI'II :
Economic Development T
Weilfare and Pub Assist [SSe
Agricultural Programs e
Crime Control ST

FPublic School Educ

Parcant Who Favor Protecting AP System

Figure 11.  Relative support for spending new public funds on protecting
the A/P system versus other programs.
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For the general public, protecting the A/P system is much more important than
spending government money on four other program areas. Over three quarters of the
general public think the A/P system is more important than programs for highway
construction and economic development. Over two-thirds of the general public
believed that money should be spent on protecting the A/P system rather than on
welfare and public assistance programs or agricultural programs. Under one-third of
the general public felt that the new money should be spent on the A/P system
compared to crime control. Only about one in five felt the protection of the A/P
system should be given priority over money for public school education.

The public officials also tend to see the same four program areas as less
important than protecting the A/P system. However, the relative ranking expressed by
the public officials for the four shows some interesting differences. The public officials,
in this case, were even more likely to favor spending more money on the A/P system
rather than for welfare and public assistance or agricultural programs. Just under two-
thirds of the public officials favored the A/P system over highway construction
programs. Public officials expressed basically the same level of support for programs
to protect the A/P system as they did for economic development.

The general public and the public officials are in agreement that two program
areas (crime control and public school education) are more important than protecting
the A/P system. The differences between the general public and public officials are
significant for the other four program areas. The general public feels much stronger
than public officials that money should be spent to protect the A/P system rather than
highway construction and economic development. The public officials, on the other
hand, had a greater tendency than the general public to rate the A/P system as more
important than welfare and public assistance and agricultural programs.

Public Policy Development and Program Implementation

In this final set of descriptive results we discuss a variety of questions that have
relevance to the development of public policies and implementation of management
alternatives. For the most part, these questions were only asked of public officials
because we felt the general public would not have enough understanding of current
policies and programs to assess these types of issues.

We were interested in determining the type of barriers that could limit existing,
as well as new, initiatives to manage the A/P system. Public officials were asked to
assess "To what extent do each of the following limit the effectiveness of efforts to
protect water quality and habitat in the A/P system?" Figure 12 shows the relative
importance of the different factors. Public officials felt two factors included on the
questionnaire seem to represent the most serious barriers: conflicts among special
interests and low levels of public knowledge. Over half of all public officials felt these
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factors limit effectiveness to a large extent. Very few felt they did not limit program
effectiveness at all.
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Figure 12.  Public officials’ perception of the extent to which different
factors limit effectiveness of management efforts.

Public officials felt that four other factors also have a relatively large effect on
the effectiveness of management programs. About half of all respondents felt that the
following limited effectiveness to a large extent: inadequate enforcement of existing
laws; lack of citizen participation; complex regulations; and inadequate government
funding. Again relatively few felt that these did not limit effectiveness at all. Two
other factors also appear to present a moderate limitation on effectiveness: inadequate
cooperation among agencies and insufficient economic incentives.

We also attempted to assess the public officials’ attitudes about the relative
influence that different groups have over decisions about how to manage the A/P
system. Respondents were asked "How much influence do each of the following
groups have over management in the A/P system?" Public officials were asked to rate
each group as to whether it had too much, the right amount or too little influence.
Figure 13 shows the relative influence of the different groups. Although there is no
clear distinction between the groups, some interesting patterns emerge.
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Figure 13.  Public officials’ perception of relative influence different
groups have on management decisions.

Almost half of all public officials felt that three groups had too little influence
over management: county government officials; citytown government officials; and
property owners. About one third of all public officials felt that the following groups
had too little influence: university scientists; commercial fishermen; sport fishermen;
and farmers. The percentage of respondents who thought these four groups had too
much influence did vary significantly. Over a quarter of the public officials felt
commercial fishermen and farmers had too much influence. Less than 20 percent felt
that university scientists and sport fishermen had too much influence.

The final five groups shown in Figure 13 vary quite a bit in terms of
respondents’ assessment of their relative influence. Just as many respondents (about
a quarter) felt state government had too much influence as felt the state had too little
influence on management of the A/P system. Just over one third of the public officials
felt environmental groups had too much influence, while less than a quarer felt they
had too little. The majority felt that industry officials had either too much (43 percent)
or the right amount (36 percent) of influence. Few (15 percent) of the state and local
public officials in this sample felt that the federal government officials had too little
influence. Almost as many (41 percent) felt that the federal government had too much
influence as felt that they had the right amount (44 percent). Developers and builders
represent the only group that a majority (54 percent) of public officials felt had too
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much influence over management of the A/P system. Only 14 percent of the
respondents felt this group had too little influence.

Another set of questions indicates that public officials felt government agencies
at different levels should play different roles in managing the A/P system. We asked
respondents to rate each major government level in terms of their roles in setting
policies and implementing programs. Figure 14 shows the responses for each of the
two sets of questions. Respondents were first asked "How much responsibility should
each of the following levels of government have for setting policies to protect water
quality and habitat in the A/P system -- None, Some, or A Lot?" Almost two thirds (63
percent) of the public officials felt that state government should have a lot of
responsibility for setting policy. About half (48 percent) thought that county
government should have a lot of policy responsibility. Over a third (38 percent)
thought city/town government should have a lot of responsibility. Less than a third (31
percent) felt the federal government should have a lot of responsibility for setting
policy. In fact, ten percent stated that the federal government should have no
responsibility for setting policy.
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Figure 14.  Public officials’ perception of roles for different levels
of government in managing the A/F system.
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The same pattern of responses was found when respondents were asked the
same basic guestion in reference to implementing programs (Figure 14). Just under
two thirds (61 percent) of the public officials felt that state government should have a
lot of responsibility for implementing programs. Over half (53 percent) thought that
county government should have a lot of responsibility for program implementation. In
this case, more respondents (43 percent) thought city/town government should have a
lot of responsibility for program implementation than for policy development. Again,
under a third (31 percent) felt the federal government should have a lot of
responsibility for implementing programs. In fact, 15 percent stated that the federal
government should have no responsibility for implementing programs to protect water
quality and habitat in the A/P system.

A variety of different public and private organizations are involved in managing
the A/P system. Answers to three questions about the extent of cooperation are
presented in Figure 15. First, public officials were presented with the following
question: "Different government agencies at the federal, state, and local level have
responsibility for protecting water quality in the A/P system. In your opinion, how do
these agencies work together: poorly, adequately, or well?" Almost two thirds (64
percent) of the public officials thought the agencies work together poorly. Another
third said "adequately”. Only three percent felt the agencies work well together.
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Figure 15. Public officials’ opinions about how well agencies and groups
work together to manage A/P system.
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Next public officials were asked to rate the level of cooperation among a
number of nongovernmental groups, including environmental, fishing, farming, and
business interests. In this case, the reported cooperation is even lower than for the
government agencies. Almost three quarters (73 percent) of the public officials felt
these groups work together poorly. The pattern is much the same when asked about
how these nongovernmental groups work with government agencies. In this case, 70
percent said that the groups and agencies work poorly together.

We asked the general public (in Phase |l} a series of questions about the level
of confidence they had in a number of different groups and agencies. This was not
asked of the public officials because they, in fact, were among the groups being
evaluated. Figure 16 shows the general public’'s response to the guestion "How much
confidence or trust do you have in the willingness and ability of (GROUP NAME) to
effectively protect water quality and habitat in the A/P system: a lot, some, or almost
no trust?" By far, respondents express the greatest confidence in environmental
groups. Over half (54 percent) said they would have a lot of trust in such groups.
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Figure 16. Confidence in different groups expressed by general
public respondents.
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Three groups appear to receive a moderate level of confidence from the
respondents. Around two-thirds of the general public reported some trust in
fishermen, home owners, and farmers. The three levels of government are next in
terms of public confidence. Just over half would have some trust in the government.
However, over one third reported no confidence in government to effectively protect
the A/P system. Finally, about 60 percent of the general public would have no trust in
two groups: developers/builders and industry officials. Just over a third would have
some confidence; but only three percent of the respondents would have a lot of
confidence in these groups.

On a final point, we wanted to learn whether or not respondents felt citizens
had enough opportunity to help shape environmental decisions. The Phase | (19380)
telephone survey of the general public and the Phase |l mail survey of pubiic officials,
asked, "Do average citizens have too much, too little, or the right amount of
opportunity to influence government decisions about the environment?” Results for
the two groups are shown in Figure 17. Most members of the general public (69
percent) and public officials (60 percent) felt that average citizens have too little
opportunity to influence government about the environment. About a third felt citizens
have the right amount of opportunity. Only one percent of the general public and four
percent of the public officials felt citizens have too much influence over environmental
decisions. The differences between the public officials and general public are
statistically significant.
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Figure 17.  Perception of average citizens’ opportunity to influence
government decisions about the environment.
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Multivariate Model and Results

The model that we are testing in this analysis is shown in Figure 18. Thisis a
modified version of the illustrative theoretical model presented in the Phase | final
report. We have developed our current model based on social science theory and
review of past research on related topics. This literature and past research were
discussed in the Phase | final report. Through this multivariate analysis we will be
able to identify the type of people who hold environmental attitudes, as well as support
the different management alternatives and payment mechanisms. Appendix C
provides more detail on our analysis, including tables that summarize the results, and
information about how the variables were measured on the survey. This analysis also
examines the relative influence of environmental attitudes (as intervening variables) on
support. We continue our systematic comparison of support expressed by the public
officials and the general public. Therefore, we have chosen to include only those
variables in this analysis that were measured by both the Phase |l telephone survey
and the mail survey.
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Figure 18. Theoretical model of influences on environmental attitudes and
support for management alternatives and payment mechanisms.
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Qur theoretical model implies directional relationships among the key variables.

The following are the specific research hypotheses that are indicated in the conceptual
model shown in Figure 18.

H1:

H2:

H3:

H4:

H5:

HE:

H7:

HE:

Respondents living closer to the A/P system will have the following
characteristics: greater awareness of the A/P system; greater concern for
problems; greater perceived severity of pollution causes; greater appreciation
for the values of the A/P system; and greater support for all management
alternatives and payment mechanisms.

Female respondents are expected to have the following characteristics: greater
awareness of the A/P system; greater concern for problems; greater perceived
severity of pollution causes; greater appreciation for the values of the A/P
system; stronger environmental beliefs; and greater support for all management
alternatives and payment mechanisms.

White respondents are expected to have the following characteristics: greater
awareness of the A/P system; greater concern for problems; greater perceived
severity of pollution causes; greater appreciation for the values of the A/P
system; stronger environmental beliefs; and greater support for all management
alternatives and payment mechanisms.

Younger respondents are expected to have the following characteristics:
greater awareness of the A/P system; greater concern for problems; greater
perceived severity of pollution causes; greater appreciation for the values of the
A/P system; stronger environmental beliefs; and greater support for all
management alternatives and payment mechanisms.

Respondents with more years of formal education are expected to have the
following characteristics: greater awareness of the A/P system; greater
concern for problems; greater perceived severity of pollution causes; greater
appreciation for the values of the A/P system; stronger environmental beliefs;
and greater support for all management alternatives and payment mechanisms.

Respondents with greater awareness of the A/P system are expected to show
greater support for all management alternatives and payment mechanisms.

Respondents with greater concern for problems are expected to show greater
support for all management alternatives and payment mechanisms.

Respondents who perceive the severity of poliution causes as greater are

expected to show greater support for all management alternatives and payment
mechanisms.
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H9: Respondents with greater appreciation for the values of the A/P system are
expected tc show greater support for all management alternatives and payment
mechanisms.

H10: Respondents with stronger environmental beliefs are expected to show greater
support for all management alternatives and payment mechanisms.

Influences on Environmental Attitudes

Turning to the detailed results from the regression analysis, many interesting
observations can be made about the relative importance of demographic
characteristics, as well as of attitudes about water quality and natural resources. The
tables in Appendix C follow the model presented in Figure 18. The appendix begins
with a discussion of statistical analysis procedures, as well as details on variable
measurement and coding. Measurement of the variables included in this section
should be evident from the descriptive survey results just presented (including
pertinent graphs and tables). Several scales that combine responses have been
constructed. These are also described in Appendix C.

Effects of the set of variables on awareness of the A/P system for both the
general public and public officials are shown in Table C-1 (See Appendix C). The
most important predictor of awareness among the general public and public officials is
distance from the A/P system. The negative coefficients indicate that, as expected,
the shorter the distance from the A/P system, the greater the awareness of the system
resources, uses and problems. Race, age and education are also significantly related
to awareness. Whites, older persons, and those with a higher number of years
schooling completed are most aware. Gender is not a significant predictor of
awareness for either the general public or public officials.

Table C-2 shows the relationships between the background demographic
variables and concern for water pollution and habitat problems. The index of concern
includes items ranging from state level concern about water pollution to concerns
about the A/P system specifically. The most important predictor of concern for the
general public is age and for public officials it is distance from the A/P system. Older
persons were more concerned which is the opposite of our hypothesis. As expected,
those living closer to the system reported greater concern. Education is important
only for the general public. Among public officials, whites are less concerned than
nonwhites, which is contrary to expectations. Gender appears to be an important
predictor of concerns for water pollution and habitat problems, with women being more
concerned than men.
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The model showing the relationships between perceived severity of causes of
water pollution in the A/P system and the background variables is presented in Table
C-3. The only significant predictor of perceived severity is gender, with women
perceiving the causes to be more serious than men. No other variable, differentiates
perceived severity of water pollution causes. Moreover, the set of variables explains a
relatively small amount of the variation in this dependent variable especially for the
public officials.

One of the most important aspects of this research was to assess the value
people place on the resources of the A/P system. Among public officials distance
from the system is the best predictor of perceived values. For the general public
education is the most important. While distance is not most important among the
general public, it is significant. For both groups, the shaorter the distance from the
system, the greater the value placed on the system. Race and education are
significant variables in predicting perceived values among the general public.
However, nonwhites place a greater value on the system than whites. Among public
officials it appears that older persons place a greater value on the system than
younger persons.

Some interesting results are found in the case of environmental beliefs. The
relative ability of the background demographic variables to explain the strength of
environmental beliefs vary from our theoretical expectations for the two groups. As
shown in Table C-5, none of the coefficients are statistically significant for public
officials. Among the general public, education level is the most important predictor,
followed by race, age, and gender. Younger persons, those with more education,
whites, and women have the strongest environmental beliefs. These results provide
support to the idea that one’s background characteristics affect beliefs, for members of
the general public, but not for the public officials.

Support for Management Alternatives

The preceding discussion focused on the relationships between the
independent and intervening variables. We now turn our attention to the effect each
set of variables has on the dependent variables, namely support for management
strategies and payment mechanisms. The relative explanatory value of the
independent variables for a scale of support for all 15 management strategies are
generally consistent with the hypotheses (Table C-6). Moreover, the results show that
the intervening variables are powerful predictors of support for the management
alternatives and that a substantial amount total variance is explained. It is also clear
that the intervening attitudinal variables are better predictors than the independent,
background variables for both public officials and the general public.
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One interesting result reported in Table C-6 is that environmental beliefs are the
most important determinant of support for all management alternatives, after
controlling for the effects of all other variables in the model. This means that an
increase in environmental beliefs, is associated with an increase in support for all
management strategies. Among public officials all the intervening variables are
significantly related to all management alternatives. Among the general public all but
awareness and values of the A/P system are statistically significant. With the
exception of awareness of the A/P system for the general public, all relationships
between the intervening variables and support for all management alternatives are in
the anticipated direction. That is, greater awareness (among public officials only),
greater concern, greater perceived severity of causes, greater value of the system.
and stronger environmental beliefs are associated with greater support of the
management strategies. In the case of the demographic variables, only education has
a positive impact on support for management strategies for both the general public
and public officials. While many of the coefficients for the background characteristics
are not statistically significant, they are in the expected direction. For the public
officials, younger respondents showed more support for the management strategies
than older respondents. Distance from the A/P system has a positive effect on
support for all management strategies, contrary to expectations. That is, an increase
in distance from the A/P system is associated with an increase in support.

Now that we have examined the combined model for all management
strategies, it will be helpful to determine if the same relationships hold for each
management alternative separately. The effects of the background (independent) and
attitudinal (intervening) variables are not as consistently related to support for higher
fines on industrial pollution (Table C-7). We do find that environmental beliefs are the
best predictor of support for higher fines on industrial pollution for both public officials
and the general public. There is a positive relationship between these variables.
Concern for problems is the only other variable that has a statistically significant effect
on support for higher fines. Among public officials, those who perceive the severity of
causes to be greater, younger persons, and whites are most supportive of higher fines
for the general public. For the general public, whites and persons with more formal
education are most likely to support higher fines.

In Table C-8, we present the coefficients for the relationships between the
independent and intervening variables and support for pollution taxes on industrial
discharge. Again, we find that environmental beliefs have significant positive effects
on the dependent variable. However, in the case of public officials, it is not the most
important variable. Severity of causes is the best predictor among public officials. In
fact, among public officials, no other variables have a significant effect on support for
poliution taxes. Those general public respondents living farther from the A/P system
and younger persons are more likely to support higher pollution taxes.
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Tables C-9 and C-10, show the effects of the independent variables on support
for higher fines and cost sharing of municipal treatment plants. There is a positive
relationship between environmental beliefs and support for higher fines and cost
sharing. Concern for problems and severity of pollution causes show a rather
consistent pattern of relationships with support for higher fines and cost sharing for
municipal treatment plants among the general public and public officials. Of the
background variables, only race has a significant effect on support for higher fines for
municipal treatment plants among public officials, with whites showing the greatest
support. For the general public, men and those with more years of school are more
likely to support higher fines than their counterparts. Nonwhites and younger
respondents are most likely to support cost sharing. None of the other background
characteristics has a significant impact on these dependent variables.

Some interesting results are found when we examine the models dealing with
management alternatives about agricultural pollution (Tables C-11 and C-12). As with
the preceding management alternatives, for both groups environmental beliefs are
good predictors of support for tougher laws to control agricultural pollution and cost
sharing of agricultural best management practices. Education level and perceived
severity of causes of pollution have a positive impact on support for tougher laws to
control agricultural pollution for both the general public and public officials. The only
variable that is statistically significant for both groups in the case of cost sharing is
race. Nonwhites are most supportive of cost sharing of agricultural best management
practices. For the general public, women and younger respondents also expressed
greater support for cost sharing. This set of independent and intervening variables
explains a greater amount variance in the case of tougher laws than for cost sharing.

The models of the management alternatives for support of tougher laws to
control fishing practices and support of cost sharing for fishing equipment are
presented in Tables C-13 and C-14. Environmental beliefs continue to be a dominant
variable in explaining variation in support for the management alternatives. For control
of fishing practices, those public officials who perceive the severity of causes to be
great and have greater awareness of the A/P system are most supportive. Among the
general public, men, older persons, higher educated, those who perceive the severity
of causes to be great, and those with greatest concern for problems are more
supportive of tougher laws than their counterparts. Among public officials, the only
other variable having a significant impact on support for cost sharing is gender, with
men being most supportive. In the general public sample, women, younger persons,
those who place the most value on the A/P system, and those who perceive the
severity of causes to be greatest are most supportive of cost sharing.

The two management alternatives dealing with development are support for
tougher enforcement of shoreline development laws and support for government
purchase of undeveloped coastal land. The coefficients used to identify which
independent variable impact these management alternatives are presented in Tables
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C-15 and C-16. Controlling for the effects of the other variables in these two models,
environmental beliefs is again the most important variable. It is interesting to note that
among public officials, as distance from the A/P system increases, support for tougher
enforcement of laws increases. Awareness and severity of causes are also significant
factors for the public officials. Education level has a positive effect on support for
tougher enforcement of shoreline development laws for both groups. Among the
general public, whites, men, older persons, and those with greater concern for
problems are more supportive of tougher enforcement of laws. Race is the only
background variable that has any noteworthy influence on support for government
purchase of land among the general public. Of the attitudinal variables, concern for
problems and perceived severity of causes among the general public, and awareness
of the A/P system, severity of causes and values of the A/P system among public
officials have an influence on support for government purchase of coastal land.

The coefficients showing the relationships of the independent and intervening
variables with support for tougher pollution laws on septic tanks are reported in Table
C-17. For both groups, the higher education and greater distance from the A/P
system, the greater the support for this management alternative. This is the first
individual management alternative in which the distance variable was statistically
significant for both groups. However, the pattern is positive. Environmental beliefs
and perceived severity of causes positively impact support for tougher septic tank laws
among the general public and public officials. Concern for problems among the
general public and awareness of the A/P system for public officials are positively and
significantly related to this management alternative.

The influences on support for stronger wetland protection laws are shown in
Table C-18. Again, we find that environmental beliefs are the most important variable
for both groups. The stronger the environmental beliefs, the more support for stronger
wetland laws. Increased concern for problems and severity of causes of pollution are
associated with an increase in support for stronger laws among both groups. In the
general public sample, higher educated persons and whites support tougher laws. In
the public officials sample those living farther away and those with a higher education
do likewise.

Turning to the management alternative having to do with support for
government education programs we find that distance once again is significant for
both groups (Table C-18). For both groups, nonwhites tend to be more supportive.
Among the general public, the young and higher educated tend to be more supportive
than the older and less educated. In the case of the attitudinal variables, it is clear
that environmental beliefs continue to be the most important explanatory variable for
both groups. All other attitudes, except perceived severity of causes, are positively
significant for the public officials. Concern for problems and perceived severity of
causes among the general public positively affect support for education programs.
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Results for the two remaining management alternatives (support for more
research and support for increased water quality monitoring) are presented in Tables
C-20 and C-21. For the public officials, all of the attitudinal variables positively and
significantly influence support for research, except perceived severity of causes. All
five attitudes support increased monitoring. With the exception of education, in the
support for more research model, none of the background characteristics are
statistically significant in either model for public officials. Among the general public,
the effects of concern for problems, environmental beliefs, and age are significant for
these two management alternatives. The negative effect of age implies that the young
more strongly support research and water quality monitoring. Distance and education
level are also positively related to these management alternatives.

Support for Payment Mechanisms

Respondents were asked to indicate their level of support for different ways
government could raise money to pay for water quality and habitat protection
programs. In this section, we report the results of regression analyses of the effect of
background characteristics and attitudinal variables on the all payment mechanisms
together and then separately. Table C-22 shows the relationships between the
independent and intervening variables and a scale of overall support for all payment
mechanisms. Not surprising, the environmental beliefs variable retains its ranking as
the most important predictor. Among the other attitudinal variables, concern for
problems and perceived severity of causes are positively and significantly related to
support for the payment mechanisms. These relationships hold for both the general
public and public officials. Of the background variables, education is the only one that
is significantly associated with support for all the payment mechanisms among both
groups. The relationships vary for the other background variables. Greater distance
and younger age for the general public and male gender for public officials are
important predictors of support for all payment mechanisms.

Turning now to the individual payment mechanisms, Table C-23 presents the
results about support for raising business taxes. For the set of attitudinal variables,
environmental beliefs and perceived severity of causes influence support for raising
business taxes among both public officials and the general public. Values of the A/P
system are significant for the general public. Distance, age (negatively) and gender
affect support for raising business taxes in the general public sample. None of the
background variables is significantly related to this payment mechanism among public
officials.

As with the business taxes, environmental beliefs and perceived severity of
causes influence support for raising building permit fees (Table C-24). This holds for
both samples. Of the set of background variables, only education has an effect on
this payment mechanism for the public official group. Distance, age (negative) and
education are important variables in the model for the general public.
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The results for raising property taxes are shown in Table C-25. As with the
other payment mechanisms, environmental beliefs and perceived severity of causes
emerge as significant predictors of support for raising property taxes. Again higher
education is related to greater support for raising property taxes for each group.
Whites and men in the public official sample support an increase in property taxes,
whereas only the young significantly support raising property taxes among the general
public.

For the payment mechanism of raising water and sewer rates, there is an
evident increase in the number of background variables having an impact (Table C-
26). Age and education level are significant for both groups. That is, the young and
higher educated support this payment mechanism. For the general public sample,
those living the greatest distance from the A/P system and whites are more supportive
of raising water and sewer rates than their counterparts. Gender has a negative
impact on this payment mechanism in the public official sample, with males showing
the greatest support. Concern for water pollution and habitat problems emerges as a
significant factor explaining variations in support for raising water and sewer rates for
both samples. Environmental beliefs is the only other attitudinal variable significantly
related to this payment mechanism for both groups. Perceived severity of causes is
an important predictor in the model for the public officials.

Table C-27 presents the results for the payment mechanism of raising sales
taxes. A distinctive feature of the data is that the estimated model explains a
relatively smaller proportion of the variation in support for this payment mechanism
than for the other payment mechanisms. Among public officials, the only variable
significantly related to this payment mechanism is environmental beliefs. In the case
of the general public, we find distance, age, and environmental beliefs to be related.
The amount of variance explained may be quite small due to the unpopularity of this
payment mechanism.

Table C-28 shows the influences on support for raising fishing and hunting
license fees. Again, the estimated model does not do particularly well, but is better
than the one for sales tax reported on above. The attitudinal variables do not explain
much variation, with the exception of environmental beliefs for each group and
perceived severity of causes in the model for public officials. It is interesting to note
that among public officials distance is negatively related to this payment mechanism.
That is, the shorter the distance, the greater the support. No other background
variable is significant in the public official sample. Education level and gender are
positively related to support for raising fishing and hunting license fees for the general
public.
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In the model of support for raising income taxes. we find for the first time that
environmental beliefs are not statistically significant in the public official sample (Table
C-29). However, the coefficient for environmental beliefs is in the right direction and it
is significant for the general public. Perceived severity of causes emerges as an
important predictor for both groups. Of the background variables, age and education
level are important in the general public model. Gender, race and education level are
important variables in the public official model. The young. higher educated, whites
and males are most supportive of this payment mechanism.

One of the interesting findings shown in Table C-30 is the contrast in effects of
distance on support for raising user fees for public facilities. In the case of the general
public, distance is positively related to raising user fees, that is the farther the
distance, the greater the support. For public officials, the opposite holds true. That
is, the shorter the distance, the stronger the support for raising user fees. Race and
education have an influence in the model for the general public, with whites and the
higher educated showing the greatest support. No other background factor is relevant
for public officials. Of the attitudinal variables, environmental beliefs have an influence
in both groups, and perceived severity of causes is important among public officials.

Influences on support for raising luxury taxes are presented in Table C-31.
Environmental beliefs and perceived severity of pollution causes have a positive effect
on support for raising luxury taxes among both the general public and public officials.
Results for the influence of the background characteristics are generally quite weak
and tend to be inconsistent.

Finally, results about support for raising pollution fines are reported in Table C-
32. Environmental beliefs continue to have a strong impact in both groups. The
stronger the beliefs, the greater the support for raising fines for poliution. Concern for
problems also emerges as an important predictor of this payment mechanism for both
groups. Age appears to be an important predictor, with younger persons showing
greater support for raising fines for poliution. Among the general public, persons living
a greater distance from the A/P system and those with higher levels of school
completed are more supportive of this payment mechanism than those living closer
and those with lower levels of school completed.

In summary, these efforts to identify those groups most likely to support the
various management alternatives and payment mechanisms, suggest a number of
conclusions. There is clear and overwhelming support of the importance of
environmental beliefs in understanding levels of support for the various management
alternatives and payment mechanisms. Of the other attitudinal variables, perceived
severity of causes and concern for problems are also important. These results
suggest that in order to gain support for these payment mechanisms and management
alternatives, it will be necessary to change values and beliefs. Simply increasing
awareness alone will not be enough. Education level is the most important
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demographic variable and age appears to be the second most important. These
results can be used to target groups requiring special attention. Further implications
of these results will be discussed in the final section of this report.

Willingness to Pay for Protecting the A/P System

One of the key goals of this project was to assess the extent to which people
will be willing to pay more to protect water quality and habitat in the A/P system. A
portion of the Phase |l general public telephone survey contains a "contingent
valuation" guestion. Contingent valuation (CV) is a method developed to estimate the
value of non-market goods, such as water quality and habitat. Respondents were
presented with the following policy referendum guestion:

"We already pay for the types of government programs we've just discussed
through federal, state, and local taxes (THE MANAGEMENT ALTERNATIVES
DISCUSSED EARLIER). However, government will need more money if water
quality and fish and wildlife habitat in the A/P system are io be protected. This
money would pay for state and local programs to control pollution, monitor
water quality, protect habitat, and educate people. The goal would be to make
sure water pollution does not get worse and habitat remains the same. Would
you and your household be willing to pay (RANDOMLY ASSIGNED VALUE
BETWEEN $5 AND $100) each year, in higher taxes, for these programs, if
you knew the money would be used to protect the A/P system?”

Each respondent was randomly assigned a dollar value. Depending on whether a
respondent said "yes" or "no" to the random start value, a bidding process ensued to
reach the maximum value that a person would be willing to pay. More details on the
methodology and analysis are presented in Appendix D.

The major result of statistical analysis of the data is a linear equation that
shows the determinants of annual willingness to pay (WTP) for environmental guality.
More thorough discussion about CV and complete documentation of data analysis are
presented in Appendix D. A summary of this eguation, emphasizing statistically
significant determinants of WTP, is:
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WTP = -0.12 (PRICE) + 6.4x10™* (INCOME) - 0.49 (AGE) - 7.66 (GENDER]
+ 5.53 (CONCERN) + 12.75 (BELIEFS) + 4.28 (ACTIVISM) where

PRICE = travel and time costs of a trip to the A/P system,

INCOME = annual household income (in dollars),

AGE = age of the respondent (in years),

GENDER = equal to 1 (0) if the respondent is female (male),

CONCERN = a scale which measures increasing concern about water
pollution and damage to habitat in the A/P system,

BELIEFS = a scale which increases with positive attitudes toward the
environment,

ACTIVISM = a scale which increases with activities related to positive

attitudes toward the environment.

The magnitude of the coefficients in the eguation measure the dollar increase in
WTP from a unit change in the independent variable. The sign of the coefficient
indicates the direction of the relationship. For example, an increase in AGE of 1 year
would lead to a decrease in WTP by $.49. Likewise, an one unit increase in
CONCERN would increase WTP by $5.53.

Economic variables which influence WTP are PRICE and INCOME. As the
travel and time costs of access to (PRICE) the A/P resources increases, WTP falls as
predicted by theory. Willingness to pay is an income constrained statement of
intended behavior since WTP increases with income. Demographic variables that
influence WTP are AGE and GENDER. Results show that younger people and men
are more willing to pay. Also, WTP increases with an increase in the three attitudinal
variables (CONCERN, BELIEFS, and ACTIVISM). People who are more concerned
about water pollution and habitat loss in the A/P system are willing to pay more for
protection programs. Likewise, respondents with more strongly held environmental
beliefs or who have engaged in more environmentally active behavior expressed a
greater willingness to pay.

The overall sample mean WTP, estimated according to procedures specified in
Appendix D, is $22.17 (95% confidence interval is; upper bound = $24.78, lower
bound = $19.56). Mean WTP is fairly consistent across regions. Mean WTP is
$19.16 in the Mountain region, $22.25 in the Piedmont region, $24.10 in the Coastal
region, $22.72 in the Tidewater region, and $22.87 in Southeastern Virginia. The
median WTP is $10.02 which suggests that 50% of the respondents would be willing
to pay $10 per year to maintain water quality and wildlife habitat in the A/P system.

The Table below illustrates how WTP differs for different groups of respondents

based on their age and income levels (sample size of each group can be found in
Appendix D):
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INCOME Less than Between $26,000 Greater than
AGE $£25,000 and $40,000 $40,000
Less Than 35 $23 $29 $37
Between 36 & 50 $18 $23 $33
Older than 50 $8 $12 $24

The largest monetary support for the environmental quality program comes from
the relatively young and affluent. The least amount of support comes from older
respondents with lower incomes. The negative relationship with AGE suggests that
younger respondents will be more willing to pay for protecting the A/P resources. The
positive relationship with family INCOME demonstrates that respondents who have
more money will be willing to pay more for protecting the system.

The overall WTP estimate can be used to predict the outcome of an actual
referendum vote. Replacing $A by $10 (median WTP) in the valuation question above
would generate 50 percent "yes" and 50 percent "no” votes to an actual referendum.
By lowering the $A presented in the referendum the percentage of yes votes will
increase. Inferring from predicted referendum results, a majority of North Carolina and
southeastern Virginia households (7,442,684 people/2.54 people per household) would
support a water guality and habitat protection program with a cost of $29,301,910.
This assumes a median willingness to pay about $10.00 a year for each of the
2,930,190 households. Full details are provided in Appendix D.

The WTP estimate can also be used to estimate the aggregate benefits of
water quality and wildlife habitat improvements in the A/P system. Multiplying the
mean annual WTP by the number of households in the sample area yields an annual
benefit of $64,962,325 (upper bound = $72,610,133, lower bound = $57,314,536).
Environmental protection efforts are economically efficient if annual economic benefits
are greater than annual protection costs.
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SUMMARY AND CONCLUSIONS

Results of this research should help inform public officials, scientists, interest
groups, and others about public education needs and policy options for natural
resource management in the Albemarle-Pamlico Estuarine (A/P) system. In this final
chapter, we summarize some of the key findings and discuss the implications for
education and public policies. We continue to highlight some of the significant
differences among groups of respondents, particularly those between public officials
and the general public.

Awareness and Beliefs

The results show only moderate awareness about the resources and problems
of the A/P system. Proactive and strategic educational programs need to be
developed and implemented. Such programs should target groups that expressed the
least awareness. For example, people living farther from the A/P system may need
special attention because they had heard or read less about the A/P system. Younger
people expressed less awareness and represent an important target audience,
especially for future programs. These patterns were similar for the public officials, as
well as the general public.

Our results show the important role that mass media communication plays in
educational efforts (especially for the general public). Television appears to be the
universal source of information for respondents. However, the wide coverage and use
of this medium needs to be balanced with the relatively narrow amount of information
that television can provide (except through documentaries). In-depth educational
programs should be developed and more widely used. Public officials rely on many
more sources of information than the general public. In particular, they tend to receive
quite a lot of information from environmental groups and government agencies,

Almost all respondents place a high value on the resources of the A/P system.
In fact, non-economic values were reported to be more important than economic
values, especially for the general public. The general public attached greater value
than public officials to knowing that other people could enjoy the resources, as well as
to passive recreational uses. This implies that educational efforts should focus on
both the noneconomic and economic benefits and costs. Public officials, on the other
hand, saw economic uses (such as commercial and recreational fishing) as more
important than did the general public. Educational efforts should focus on people who
live farther from the A/P system and other groups who rated the values as less
important.
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Results from all three surveys indicate that a majority of respondents hold
strong environmental beliefs (as measured by the New Environmental Paradigm
scale). While public officials were less likely than the general public to hold many of
these beliefs, most did express favorable environmental beliefs. Among the general
public, certain groups tend to hold the beliefs more strongly: women, whites, younger
people, and more highly educated individuals. On the other hand, no demographic
factors influenced the environmental beliefs of the public officials. Given that such
environmental beliefs have a major influence on support for alternative management
efforts, educational efforts aimed at promoting general environmental beliefs could be
as important as education specifically focused on the A/P system.

Problem Recognition and Concern

The results clearly show considerable concern over water poliution problems.
Concerns about water pollution were greater at the state or local level, than for the
A/P system. Such concerns tend to be even greater for the loss of fish and wildlife
habitat in the A/P system, especially among the general public. Concern for poliution
and habitat loss was highest among women, older respondents, and those living
closer to the A/P system. This suggests the need to stress the relevance of the A/P
system problems, as well as the importance of habitat, to the values and
environmental beliefs respondents hold.

Responses to the gquestions about the causes of pollution problems in the A/P
system point to considerable confusion and a general lack of understanding. Both
groups tend to see point sources as much more serious than nonpoint sources.
Factories were seen as the most serious problem, which is likely due to their highly
visible nature and a tendency by both groups to blame industry for the pollution
problems. There are some differences between the general public and public officials
regarding the relative effect of different sources of pollution on the A/P system. The
general public is much more likely to report that litter or garbage (which is also highly
visible), as well as home and garden chemicals, have a major effect on water quality
in the A/P system. Fublic officials, on the other hand, are much more likely to see
cropland runoff as a major cause of water pollution.

It appears that public perceptions are not in line with the technical data about
causes of pollution in the A/P system. Educational programs clearly need to inform
the general public, and to a lesser degree public officials, about the relative severity
and consequences of all types of pollution. This will be particularly important for
nonpoint source pollution which is less dramatic, but generally contributes more to
poliution problems in the A/P system. The causes and solutions to nonpoint source
poliution involve the actions of many individual land owners, further reinforcing the
need for greater education.
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Respondents from both groups were likely to feel that government is doing too
little to control water pollution from all the various sources. The general public was
more likely to feel this way than public officials. Again, it is interesting to note that the
general public saw the least amount of control over industrial waste, shoreline
development, and municipal sewage. These areas are already, in fact, the most
heavily regulated sources of pollution. Public officials were more likely to rate
agricultural nonpoint sources as needing relatively more control. Most respondents
saw the need for greater enforcement of existing water quality regulations.

Support for Management Alternatives

Results of this research show considerable support for a wide range of
alternative strategies for managing water guality and natural resources in the A/F
system. There is very strong support for research, monitoring, and educational
programs aimed at improving the A/P system. Further research and monitoring would
increase our understanding of the physical, biological, and social conditions of the A/P
system. Enhanced educational programs would help maintain and build public support
for management of the A/P system. This will be particularly true in light of the need to
raise funding for stronger and more effective management strategies.

In light of the results discussed earlier, it is not surprising that enforcement of
existing regulations, especially those dealing with point source pollution, are among
the most highly supported alternatives. In fact, four of the next five most popular
alternatives (after those on research, monitoring, and education) had to do with
controlling point source poliution. There is clear support for tougher enforcement of
existing laws on industry and municipal point sources, even if this means higher
personal and social costs. Strong support also exists for regulations on septic tanks
and tougher enforcement of existing development laws.

Given the relatively low recognition of more subtle, but significant impacts of
nonpoint source pollution, it is not surprising that the alternatives for controlling
agricultural pollution received somewhat less support than those related to point
sources. Cost sharing for farmers was more popular than tougher regulations,
especially among the general public. Strategies for managing the impacts of fishing
practices on the A/P system were relatively low in terms of overall support. However,
a majority still favored even the least popular management alternatives.

The results also show that certain factors can have an important influence on
overall acceptance of new management strategies. Among the general public, formal
educational level was the only demographic characteristic that had any influence on
support for the management alternatives. Most of the influence was due to the beliefs
and attitudes. Our most consistent finding is that respondents who hold stronger
environmental beliefs also tend to support the management alternatives. Support is
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also highest among citizens who are most concerned about pollution and habitat
problems, as well as those who perceive the various causes of pollution as more
severe. The pattern is similar for the public officials. However, public officials who
were younger and lived farther from the A/P system were more likely to support the
management alternatives. For the public officials, all five intervening attitudes and
beliefs had an important influence on support.

Willingness to Pay for Management

Results of the contingent valuation analysis indicate a considerable willingness
to pay for new or improved programs for managing the A/P system. Even with the
relatively conservative estimates of this research, support levels ($29 million) should
help fund new and existing management efforts. It is important to realize that what
people say on a survey may not translate directly into behavior. Ultimately, willingness
to pay for management efforts depends upon a number of factors, including
educational efforts, political considerations, and the nature of a proposed program
(e.g., the payment mechanism). In addition, it is important to realize that public
willingness to pay is based upon the premise that such money would, in fact, be used
to manage the A/P system (rather than simply go to the general revenue fund).

Among the general public, certain respondents appear most willing to pay. As
expected, respondents with higher income levels were more willing to pay higher
amounts. Younger respondents were also more willing to pay than older persons.
Men also expressed a greater willingness to pay. Environmental beliefs and reported
environmental behavior (activism) were also among the strongest predictors of
willingness to pay. It is also interesting to note that certain factors did not have an
influence on willingness to pay for managing the A/P system. We found no significant
differences based on respondents’ educational level or race. Furthermore, willingness
to pay was fairly consistent across all geographic regions.

Results show that certain payment mechanisms would be more acceptable to
both the general public and public officials. In general, various forms of user fees are
most acceptable because they presumably would be fairer than various types of taxes.
Clearly, there is a strong sentiment that groups who benefit from and/or degrade the
resources of the A/P system should pay the most for protecting the system. There
was overwhelming support for higher pollution fines. Support was also high from both
groups for raising fees charged to sportsmen and users of various public facilities, as
well as for raising building fees and water/sewer rates. Public officials were even
more likely than the general public to support the various user fees. The only form of
tax that appears acceptable to most respondents involves raising luxury taxes.
Raising business taxes was relatively more acceptable to the general public than the
public officials. There is relatively low support for raising three more general types of
taxes (i.e., sales taxes, property taxes, or income taxes).
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Overall, certain groups appear most likely to support the various payment
mechanisms. Among the general public, younger people, those with more formal
education, and those living farther from the A/P system were most likely o support
most of the payment mechanisms. For the public officials, we find that men and
people with more formal education were most likely to support most payment
alternatives. Once again, environmental beliefs and attitudes play the most important
role in the overall support for the payment mechanisms. Respondents from both
groups were more likely to support the payment mechanisms if they: expressed
greater concern for pollution and habitat problems: perceived the various causes of
pollution more severe; and held stronger environmental beliefs.

An effort was made to better understand how respondents to both surveys
ranked the importance of protecting the A/P system relative to other programs. Both
groups rated protection of the A/P system as more important than four of the six other
programs used for comparison (highway construction, economic development, welfare
and public assistance, and agricultural programs). Two programs (crime control and
public school education) were considered more important than protecting the A/P
system. These results demonstrate once again the high level of support that exists for
protecting the resources of the A/P system.

In general, environmental beliefs and values have an important relationship with
overall willingness to support and pay for new management alternatives. This again
points to the need for more effective and proactive educational programs to develop
such beliefs and values. Such programs need to clearly and convincingly explain the
full range of values and benefits provided by the A/P system. Educational efforts also
need to inform people about the causes of pollution and the roles of citizens and
organizations in controlling such problems.

Policy Development and Implementation

Responses by public officials to the mail survey provide additional guidance in
developing public policies and implementing programs for improving management of
the natural resources in the A/P system. They rated a number of factors as to the
extent to which each one limited the effectiveness of management efforts. Many of
the most serious barriers can be classified as social or institutional (i.e., conflicts
among special interests, low levels of public knowledge, inadeguate enforcement of
existing laws, lack of citizen participation, and complex regulations). These barriers
point to the need for more proactive and innovative educational programs, as well as
the need for more research and public policy analysis. Economic barriers (inadequate
government funding and insufficient economic incentives) are often thought to be the
most formidable barriers. However, these two barriers were rated as only moderately
serious. Another common belief is that private property rights present an
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insurmountable barrier to more effective public policies and programs. However, this
was rated as the least significant barrier.

Public officials expressed the need to improve cooperation among the various
government agencies and private groups involved with managing the A/P system.
Most believe the agencies and groups work together poorly. They also recognize the
need to enhance coordination of existing policies and programs. There was strong
support among public officials for a regional planning and management organization.
Membership for such a group should be broad based and include citizens groups,
industry, local government, and other affected groups. Public officials felt that local
government and property owners currently have too little influence over management
of the A/P system. Several groups of resource users (e.g., fisherman) were seen as
having the right amount of influence. Three groups (industry officials, the federal
government, and developers/builders) were seen as having too much influence on
decisions.

The general public was asked to rate many of the same groups as to the level
of trust or confidence they had in the willingness and ability of each to effectively
protect water quality and habitat in the A/P system. By far, the public reported the
most confidence in environmental groups (which are generally seen as working to
protect the public interest). This contrasts with the opinions of public officials, many of
whom felt that environmental groups had too much influence. Other groups receiving
a high vote of confidence from the general public included: fishermen, homeowners,
and farmers. The general public gave the three main levels of government the same
basic level of confidence (moderate). Public confidence in government policies and
programs could be enhanced by educational efforts. Two groups were seen by the
public as relatively untrustworthy when it comes to protecting the natural resources of
the A/P system: developers/builders and industry officials. Public officials also tended
to feel both these groups had too much influence over decisions.

Public officials have different views about the roles that different levels of
government should play in programs to manage the A/P system. In terms of both
setting policies and implementing programs, a majority felt the state government
should play the lead role. Public officials also stated that county government should
play a greater role than city or town government. Most felt the federal government
should have a relatively small role in setting policies and implementing programs.

The public officials and general public both want citizens to have more
opportunity to influence government decisions about management of the A/P system.
However, only a minority of the public participates in public meetings and hearings.
Apparently citizens are either unaware of or not interested in such formal channels.
Meaningful public involvement can be facilitated by a variety of new and existing
educational and involvement efforts. Certain groups (such as the Cooperative
Extension Service) have the knowledge, expertise, and delivery system to play a
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major role in public education and involvement. Other local organizations, (such as
schools and churches) can also play a vital role in facilitating the types of long-term
changes in public beliefs and behavior that should accompany any sustainable efforls
at protecting and managing the A/P system.

Our results clearly demonstrate the need for a more integrated approach to
managing the resources of the A/P system. In particular, public officials noted a lack
of cooperation among agencies and other groups. The general public seems to not
understand the complexity of the issues facing the A/P system. Public policies and
programs need to be based on a clear recognition of the complexity and scale of the
management challenges in an area as vast and diverse as the A/P system. Public
officials felt that a regional governing body would help ensure that the needs of all
parts of the watershed are addressed. Results suggest the importance of a longer
time horizon that fully considers the benefits and costs of alternative uses for the A/P
system, especially for future generations.

Overall, the results of this project show a high level of concern for the A/P
system resources. Considerable support for all management alternatives and a high
level of willingness to pay were also evident. However, more research is clearly
needed to systematically evaluate specific strategies in terms of their potential social
and economic impacts on different groups. New management strategies need to be
perceived as both equitable and effective. Public policies and programs often have
indirect impacts that are not easily foreseen. Greater emphasis on public education
and involvement can help ensure that negative impacts are minimized.
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APPENDIX A

TELEPHONE SURVEY INSTRUMENT
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1991 PUBLIC ATTITUDES ABOUT WATER QUALITY |

RESPONDENT NAME

(If needed for callbacks.)

CARD 1_

INTERVIEW START TIME: - - INTERVIEW END TIME:

CONTACT STATUS

TIME
DATE
STATUS
STATUS CODES
AN ANSWERING MACHIN DL DEAF/LANGUAG OF SERVICE
BG BUSINESS / GOVERNMENT HI HOUSEHOLD INELIGIELE PC PARTIALLY COMPLETED
BS BUSY SIGNAL IN  INSTITUTIONALIZED RF REFUSAL
CB CALLBACK/APPOINTMENTSET  NA NO ANSWER Tl TERMINATED INTERVIEW
Cl COMPLETED INTERVIEW NL NOLISTING WN WRONG NUMBER
CL _CANT LOCATE / UNAVAIL.
[ INTRODUCTION ]
Hello, my name is and I'm calling from North Carolina

State University. Have | reached (_VERIFY TELEPHONE NUMBER )? We are conducting a

survey to find out what citizens think about water quality and natural resources in the
coastal areas.

Are you 18 years old or older?

(IF NO) May | please speak to someone who is over 187
(THEN REPEAT INTRODUCTION)

Do you live in this home 6 or more months out of the year?

(IF NO) Is there any other adult member who lives in this household 6 months or
more out of the year?

Yes [ASK TO SPEAK TO THAT ADULT AND REPEAT INTRODUCTION].....1
NG [FERMINATE CALLL i inisisisisnsisoschsssbrin aokoesisssssranssnsonha sbssmonmrond 44662 2
*START

Your phone number was selected at random. All information you give us will be treated
confidentially. This interview will take about 20 minutes. Would you have time now?

Yes [CONTINUE WITH Q1]............. 1
No [SET UP A CALLBACK TIME].....2

B

10 (14}
SN{5

(&



PUBLIC ATTITUDES ABOUT WATER QUALITY - 1591

1i Thinking about the entire state of North Carolina/Virginia,
are you: very concerned, somewhat concerned, or not
concerned about pollution of lakes and rivers?

VERY CONCERNED . . . .« =« 3
SOMEWHAT CONCERNED . 3
NOT CONCERNED . . . . 1
2. In your own area, are you very concerned, somewhat
concerned, or not concerned about peollution of lakes and
rivers?
VERY CONCERNEL . . . .« = 3
SOMEWHAT CONCERNED . . . . 2
NOT CONCERNED . . . .+ + . 1

For most of this interview, I want you to think about the
Albemarle and Pamlico Sounds, which are the large bodies of water
in Eastern North Carolina inside the Outer Banks. Also think
about the rivers that flow into these sounds (such as the Chowan,
Roanoke, Neuse, Tar, and Alligator Rivers). Thirty-six North
Carolina counties and 16 Virginia counties are in the area
drained by these rivers and sounds. I will refer to this area as
the "A-P system".

3. In general, how much have you heard or read about the
resources, uses, and problems of the A-F system. Would you
say:

ALY o & 5o el W e e E o B e 4
SOMB . o s s s s o« 5 & & s s 4 3
A LItEIE, O & o ¢ o » w. & & 'a 2
Nothing . + « + & & & &« & 1
4. In this svstem of rivers and sounds, are you very concerned,
somewhat concerned, or not concerned about water pollution?
VERY CONCERNED . « . « « = s a2 s« &« 3
SOMEWHAT CONCERNED . + & « + s « » 2
NOT COHNCERNED . . . « « = =« 1
5. These rivers and sounds provide habitat for fish, birds, and

other wildlife. Are you very concerned, somewhat concerned,
or not concerned about damage to fish and wildlife habitat
in the A-P system?

VERY COMCERNED .+ + & s + s s &
SOMEWHAT CONCERNED . . . . . . .
NGT CGHCERNED = ® & ® ® a = & L

=R L
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10.

During the past 12 months did you or anyone in your
household use the A-P system for fishing, swimming, boating,
or other purpcses?

?Es - . - - - Ll Ll Ll - - - L - 1
HO (BEIP Tﬂ QB} 2 A e W s e & ow
DON'T ENOW . . & & « & 5 » o » ]

T (IF YEB): About how often did you use the A-P system?
Would you say (READ RESPONEESB)

Weekly, B R e+ o o 4
Hﬂnthly, = & 8 0w O T v A e . |
Every few months, ﬂr P e o oo et R
Once or twice a year? E U -
mH ' T maw Ll - - - L Ll - - - - - - B

During the past 12 months did you or anyone in your
household use any other bodies of water (including the
ocean) for fishing, swimming, boating, or other purposes?

YES . . . . R T SR PSR

NO (SKIP TO Qlﬂl =
DON'T FHOW . . & & « « = = = = =

mo-

9. (IF YE8S) About how often did you use these areas?
Would you say: (READ RESPOMBES)

Weekly, e -
H-° nth 1Y # - - L] L] - L] L]
Every few months, or
Once or twice a year?
mﬂ 2 T mﬁw Ll - - - L

T
% & & =
T T
"
[l

Pecple have different reasons for valuing the rivers and
sounds of the A-P system. 1Is (READ ITEM) very important,
somewhat important, or not important to you personally?
S1
Use of the A-P system for recreational fishing,
beating, or swimming . . . « v s v e
Use of the A-P system by commercial zilhirmtn
Use of water for city or town water supplies .
Use of areas near the rivers and sounds

for picnicking, bird watching, or nature study .
Fish and wildlife habitat in the A-P system
The economic benefits related to recreation and
tourism in the A-P system . . . .

Knowing that other pnnplt may use and :njoy the
l-P 'y. t‘-ﬂ ® % # & s & & @ & @ & =
Knowing that the A-P system i: prnt-ctnd for
future generations . « ¢« « ¢ ¢ ¢ ¢ o ¥ 2 o s & =« 3

WL W
(S S S
(S o L E

L L5 (R H]
(] L8] L3 LS ]
[
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11.

Now I would like to know heow much you and your household
value water quality and fish and wildlife habitat in the A-P
system. This system provides a number of benefits, such as
recreation, tourism, commercial fishing, food production,
and wildlife habitat. Many pecple also like to know the
rivers and sounds will be protected for future generations.

Would it be worth (START WITH RANDOMLY ASSIGNED HIGHLIGHTED
VALUE) each vear to you and your household to make sure
water pollution does not get worse and wildlife habitat
remains the same in the A-P system?

§5 . S10 $15 $20 $30 S40 S50 $60 S70 S$80 S50 S1i00

(IF YES, CONTINUE WITH NEZXT HIGHEST VALUE UNTIL RESPONDENT
BAYE "NO"™ OR YOU REACH $100.00)

(IF NO, CONTINUE WITH NEXT LOWEST VALUE UNTIL RESPONDENT
BAYS "YES"™ OR YOU REACH §5.00)

$5 : 155 h%
B19 & e = om e v Y & % Tarrd o
$15 . . . L N 0
sznlii iiiiili'l'lii‘l 0
s]nil- - L . 'l"'l#ll n
$4n "iii.ill“.li'llll u
N I R i 0
sﬁﬂli'tifft = = ---.1 u
sTﬂ'ti---t- & = --rsl 0
T T R O P e S R TR ek 0
sgﬁi!i-ti @ ® & ® ® = ®w = @ .1 D
$100 . o 0

ASK Q12: IF YES TO $100 OR IF NO TO §5.

12. What is the most that protecting this systenm wcuid be
worth to you and your household each year?
(ROUND TO NEAREST WHOLE DOLLAR)

$
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13.

15.

16.

There's disagreement about how much effect different sources
of pollution have on water quality in the A-P system.

* Do you think (READ ITEM) has/have a lot (A), some (S), or
almost no (N) effect on water gquality in the A-P system?
{(START WITH HIGELIGHTED ITEMN)

City or county sewer systems®* . . .
Household septic tankss . . . .
Factories or other industriess .
Building constructione , . . . . .
Cropland runoffs ., . . .

Logging or forest practices*
Runoff from streets and highwayss* PRI
Beating and marinas® . . . . . . 2 & & . .
Litter or garbage* . , . . FORE G R <
Home lawn or garden chemlcalst Fre w o E R
Livestock waste* . . . . . . . .

L] - - - L] -
- - - - - L]
LWL LW WL WL W W
(SRR RSN TN N S N o o -

R R R R BN B R B N[
mmmmmmmmmmmﬁ

" - - -

Some jndustries exceed legal limits on waste discharge which
increases pollution in the A-P system. Tougher enforcement
of existing laws and higher fines have been proposed.
However, this could mean higher prices for products and/or
lest joebs. Do you streongly support, support, oppose, or
strongly oppose higher fines for industries?

STRONGLY SUPPORT . « &+ « « = 2 « = 4
SUPPORT T 3
OPFOSE . . . S 2

1

STRONGLY DPPDSE S TR

Another copticn weould require industries to pay a tax on the
pollutiocn they discharge within legal limits. Do you

strongly support, support, oppose, or strongly oppose this
type of pollution tax?

STRONGLY SUPPORT T

. 4
SUPPGRT - - - - - L - L - - - - - 3
OPFOSE . . P S U P = S
STRONGLY GPPﬂEE = % = = s = s s » s 1

Scme gities exceed legal limits on waste discharge which
increases pollution in the A-P system. Tougher enforcement
of existing laws and higher fines have been proposed.
However, this could mean increased sewer fees and taxes for
residents of those cities. Do you strongly support,
support, cppose, or strongly oppose higher fines for cities?

STRONGLY SBUPPORT . . -« . . = = » 4
SUPPGRT L] - - - - L - Ll L] - - - - :I
OPPOSE . . . P e e s e o e . . 2
STRDNG LY OP.PGSE - - - - - L] - Ll - - l
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18.

19.

20.

21.

Do you strongly suppert, suppert, coppose, or strongly cppose
using government money to help cities build new sewage
treatment plants and other water polluticn control
facilities?

STRONGLY SUPPORT . . . .

 La 4
SUPFORT o e a W G w: w m e W 3
OPPOSE . =« & w s = = %' & & 4 2
STRONGLY OFFOSE . . . « =« = 1
farming pollute the A-P system. Tougher laws that weould
require farmers to control pollution have been proposed.
However, this could mean higher fcod prices and/or scme
farmers going out of business. Do you strongly support,
support, cppose, or strongly cppese tougher pollution
control laws for farming practices?
STRONGLY SUPFORT . . . + .+ + = 4
SUPPORT . A TR -
BEPEEE. o x e cw ow e swn s e osmn s o ves om R
STRONGLY OPPOSE . . « ¢ + » # o & + 1

Do you strongly support, support, oppose, or strongly oppose
using government money to help farmers install pollution
control practices?

STRONGLY SUPPORT . . . .« + . 4
SUPFORT O T . . 3
OPPOSE . + o 2 & o o o & & = = 2
STRONGLY OPPOSE . + + « « o« « 1

Some fishing practices, such as trawling and mechanical
harvesting, can damage fishing and fish habitat in the A-P
system. Tougher laws to restrict such practices have been
proposed. However, this could mean higher seafood prices
and/or some fishermen going out of business. Do you
strongly support, support, oppose, or strongly oppose
tougher laws for fishing practices?

STRONGLY SUFPORT 4
SUFPPORT T . . 3
OPPOBE & & & v o c o o @ % & 2
STRONGLY OPPOSE . . + « « &« « & i &

Do you strongly support, support, oppose, or strongly oppose
using government money to help fishermen buy new equipment
to protect fishing and fish habitat?

STRONGLY SUPPORT . & & « « « o« 4
S u PPDRT - - - - - L] - L] - - L] L - 3
QPPOSE . . « 4+ 2 o o 2 2 2 2 o« « = 2
STRONGLY OPPOSE . . . . « .+ & F

- 66 -



22.

23.

24.

25,

Some shoreline development, including houses, resorts, and
marinas, pollutes water and damages habitat in the A-P
system. Tougher enforcement of existing development laws
have been proposed. However, this could increase housing
costs and/or take away some land owners' options for using
their property. Do you strongly support, support, oppose,
or strongly oppose tougher enforcement of develcopment laws?

STRONGLY SUPPORT . « + + « = +» « « 4
SUFPORT T A 3
OPPOSE & . w & % % & = ‘& ®» % % + = &
STRONGLY OPPOSE . . . « « = = =+ = 1

Do you strongly support, support, oppeose, or strongly oppcose
using government money to buy undeveloped coastal land to
keep it in its natural conditien?

STRONGLY SUPPORT . . + + &« ¢ + + « 4
SUPFORT R R O ey e R T
OFPCSE & % e o w o cwc G UL B W TED aE W GE el
STRONGLY OPPOSE + « « « » 4« & & s = 1
Some househeold septic tanks pollute the A-P system. Tougher
regulations for septic tank installation and maintenance
have been proposed. However, this could mean increased
costs for homeowners with septic tanks. Do you strongly
support, support, oppose, or strongly oppose tcugher
pollution control laws for septic tanks?
STRONGLY SUPPORT . . . . - « « + « 4
SUPFORT FL M MR LR M METOAE N O G = 3
OPPOSE . + « + w & = o e omn e 2
STRONGLY OPPOSE . . . . 1l
Wetlands include marshes, swamps and bogs. They provide
habitat, improve water gquality and reduce flooding.
Stronger laws to prevent loss of wetlands have been
proposed. However, this could take away some property
owners' options for using their property. Do you strongly
support, support, oppose, or strongly coppose stronger
wetland protection laws?
STRGHGLY SUP‘PGRT - - - - - - - - - 4
S‘UP NRT - - - - - - L] L] - - L] - 3
OPPOSE . &+ o o s 2 o » 3 =2 a « » o 2
STRONGLY OPPOSE . & +« « &« « o &« &« o 1

- 67 -



26.

27.

28.

Do you strongly support, support, oppose, or strongly oppose
government programs to educate people about water guality
and habitat in the A-P system?

STRONGLY SUPPORT . « « « « + 4
SUPPORT s s & & 3 = = = s & a 3
OPPOSE + « « s o o« = & = & 2
STRONGLY OFPOSE . « + + + 1

Do you strongly support, support, cppose, or strongly oppose
more research to better understand pollutien and habitat
needs in the A-P system?

STRONGLY SUPPORT . . . « « « . 4
SUFPORT s BT Trh e (B e B amncms = mp e o
OPPOSE . . « ¢ & + ¢ o o o 2 » 2 o+ 2
STRONGLY CFPOSE . . . . . 1

Do you strengly support, support, cppose, or strongly oppose
increased water gquality monitoring programs that would help
regulate sources of water pollution?

STRONGLY SUPPORT . . « =« +« 2+ . 4
SUP PGRT - - - - - - - - - - - 3
OPPOSE . . =« ¢ « o & ¢ & & 2 = 2
STRONGLY OPPOSE . « « ¢ & « « 1
BLANK
DupP ID
CARD &

- B8 -



29. We already pay for the types of government programs we've
just discussed through federal, state, and lccal taxes.
However, government will need more money if water guality
and fish and wildlife habitat in the A-P system are to be
protected. This money would pay for state and local
programs to control pollution, monitor water quality,
protect habitat, and educate people. The goal would be to
make sure water pollution does not get worse and habitat
remains the same.

Weuld you and your household be willing to pay (START WITH
HIGHLIGHTED VALUE) gach vear, in higher taxes, for these

programs, if you knew the money would be used to protect the
A-P system?

55 $10 $S$15 520 $30 5S40 S50 SE60 S70 SBO S$90 S100

(IF YES, CONTINUE WITH NEXT HIGHEST VALUE UNTIL RESPONDENT
BAYB "NO" OR YOU REACH §100.00)

(IF NO, CONTINUE WITH NEXT LOWEST VALUE UNTIL RESPONDENT
BAYS "YES" OR YOU REACH $5.00)

- e (R = B T
510
$15
$20
£30
540
550 .
$60 . : .
B0, D W e R e
sBD - - L] L] - - - -
595 - - - - - ]
GO o o o e e oy
ABK Q30: IF YES TO $100 OR IF MO TO $5

@ B % 8
B oW o s &
a & & & @
- S
-
M
-
.
" & & 8 & w @
" & ® 8 & & @
& & & & & @
- .
= & & & 8 =
.

.. .
HHPHHHHHHHHHE
anncnuﬂonoﬂﬂ%

. - - L] L] -

- - - - L

30. What is the most that you and your household would be
willing to pay each year for these programs? (ROUND TO
HEAREST WHOLE DOLLAR)

IF ANY AMOUNT SKIP TO Q32 s

31. (IF NOT WILLING TO FAY ANYTHING) Why would you not be
willing to pay anything? (DO NOT READ RESPONSES =~
CIRCLE ALL THAT ARE GIVEN)

COST/AMOUNT TOO HIGH "
POLLUTERS SHOULD PAY . .
GOVERNMENT NOT EFFECTIVE OR CORRUPT
DON'T TRUST . . . . s = &= =
TAKE FROM EXISTING T!KES T
ALREADY PAYING ENOUGH IN TAXES . .
CAN'T PUT DOLLAR VALUE ON RESOURCES
OPPOSE THIS TYPE OF QUESTION . .
ENVIRONMENT IS CLEAN ENOUGH .
PROBLEMS NOT SERIOUS ENOUGH "
SYSTEM RESOURCES NOT WORTH IT é
SYSTEM RESQURCES NOT IMPORTANT
DON'T USE SYSTEM RESOURCES . .
OTHER (SPECIFY)

@ ® @ @ @ & & & ® &
P ol ol o

- - - - L] -
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33.

Ho oD o
m s o® ok o ®

There are different ways government could raise money to pay

for water guality and habitat protection programs. * Would
you strongly support, support, oppose, or strongly cppose
raising (READ ITEM) to protect the A-P system: (START WITH
HIGHLIGHTED ITEM)

8s g ] g0
Business taxes . . « + « s+ s+ s = o+ o+ o« o« o« 4 3 2 i
Building permit fees . . . « « + + ¢« + + + 4 3 2 1
Property taxes . . - « « + = + s =+ + » - - 4 3 2 1
Water and sewer rates . . . . . . . . . . 4 3 2 i
Sales tax . . . PR : . . 4 3 2 1
Fishing and huntlng llcansa fees . . 4 3 2 1
Income taxes . . T | 3 2 1
User fees for puhlxc facilities 4 3 2 1
Luxury taxes . . A . | 3 2 1
Fines for pallutinn W oGEn B W 6 TEE B W o W o R 3 2 1

I'm going to read you a list of things that government does
that I want you to compare with water gquality and habitat
protection programs. If new money were available, should it
be spent on (READ ITEM) or protecting the A-P system?

(START WITH HIGHLIGHTED ITEHM)

Item Rater
Crime control . . PP O R | 2
Highway cnnstructlan TR EE R EE A i oL 2
Public school education . . . . . T | 2
Economic development . . . w a wT e W e # e o 2
Welfare and public asslstance W o e s 2
Agricultural programs . . .« & + . 1 2

How much confidence or trust do you have in the willingness
and ability of (READ ITEM) to effectively protect water
quality and habitat in the A-P system.

*+ Do you have a lot (A), some (S), or almost no (N) trust in
{READ ITEM)?

. 8 N

County government officials* . . . . . . . . 1 2 3
State government officials* . . . . . . . . 1 2 3
Federal government cfficials* . . . . . . 1 2 3
Industry officials*d ., . . . ¢« « « « « « + & 1 2 3
FAIMEIrS® . o & « & &+ « & s s o 5 s & s & s = 1 2 3
Fishermen®* . . . . & « « &« = ¢« s = = » = = 1 2 3
Home Owners* . . . . . B T T T 1 2 3
Developers and huilders* W W W e WP W e 1 2 3
" 1 2 3

Environmental groups . . « « « s « = &

e



I'd like to read you a list of statements. For each
statement I read, please tell me whether you
Acgree, Disagree or Strongly Disagree with the statement.
The first statement is: (BTART WITH HIGHLIGHTED BTATEMENT)
* Do you Strongly Agree, Agree, Disagree, or Strongly
Disagree with this statement?

8A . D ED
We are approaching the limit 4 3 2 1
of the number of people the
earth can support.®

The balance of nature is very 4 3 2 1
delicate and easily upset.=®

Humans have the right to 4 3 2 1
modify the natural environment
to suit their needs.+#

Mankind was created to rule 4 3 ] 1
over the rest of nature.®

When humans interfere with 4 3 2 1
nature it often preocduces
disastrous conseguences.#

Plants and animals exist 4 3 2 1
primarily to be used by

humans.*

To maintain a healthy economy = 3 2 1

we will have to develcp a
"steady state" economy where
industrial growth is
controlled.+

Humans must live in harmony 4 3 2 1
with nature in order to

survive.»

The earth is like a spaceship 4 3 2 1

with only limited room and
resources.#

Humans need not adapt to the 4 3 2 1
natural environment because

they can make it suit

their needs.*

There are limits to growth 4 3 2 1
beyond which our industrial
society cannot expand.#*

Mankind is severely abusing 4 3 2 1
the environment.#

<



statistical reasons.

During the past 12 months have you (READ ITEM):

Recycled newspapers, glass, or other items . . . . .
Reduced water use by conservation . . . . . . .
Reduced use of lawn and garden chemicals
Contributed money or time to an environmental

or wildlife conservatien group . . + + + « + + +
Stopped buying a product because it caused

environmental preblems

Attended a public hearing or meeting ahaut the

environment . . .
Contacted a gnvernmnnt

or complain about an environmental prcblem . .

Read a conservation or

Watched a television special on the envirenment

Voted for or against a

because of his or her pesition on the environment .

- - - - -

- - - - - - - - - L

agency to gat 1nfarmat1¢n

environmental magazine

political candidate, in part:

L I HFHE

GQGE

=]

(=]

ooo

I just have a few more guestions that I need to ask for

treated confidentially.

37.

38.

9.

40.

What county deo you live in?

Remember that everything you say will be

[RECORD COMPLETE RESPONEE FOR VIRGINIA)

EDITOR CODE

Is your home located in a rural area, a small town, a suburb

or a city?

Dees your present home
septic tank?

RURAL AREA
SMALL TOWN
SUBURB
CITY . .

- - - - - - L]

" & ¥ @
.
-

- - - -

have central sewer service or

SEWER SERVICE . . . . « « + =
SEPTIC TANK . . 4 & o « » & =
DGH ! T mnw - - - - - - L] L] L]

Do you own or have part ownership in any property at

the coast?

YES = m ® & ® & @® ®w & 8w ® & ®
NO . m = & " B ® ® ® & »
DON'T KHDW W TERiy B oW G W W

-72 -

.
"
Wk

"
.
- N

or near



41. Are you presently working, retired, going to school, keeping
house, or something else?
WORKING / LOOKING FOR WORK (GO TO Q42) . . . . . ® « 1
RETIRED {Go Tﬂ n‘:‘} - - . - - - - - - L] - - - 2
Hnmn {Gn “ n“] - - - - - L] - - - - - - - - 3
GOING TO SCHOOL (GO TO Q45) . . - =« 4
UNABLE TO WORK~-LONG TERM ILLHESS;DISAEILITY {GO 'I"CI Q-I!}l s B
42. What kind of work do/did you normally do on your main
job? (PROBE: What are/were some of your main duties?)
EDITOR CODE ___
BEKIP TO Q45
43. (IF RETIRED) What did you do on your most recent job?
EDITOR CODE —
BEKIP TO Q45
44. (IF HOMEMAKER): What is (was) the occupation of the
main provider in your household?
EDITOR CODE
45. Do yocu or anyone else in your family own or operate a farm?
!Es - - - - - - - - - L - - - - - - 1
HO . .« « ¢ s =« o & A
46. What is the highest grade of school you have completed?
(PROBE TO CIRCLE ONLY ONE)
OME . o 1 YEAR ASSOCIATE 13
™o = 02 2 TYEAR ASSOCIATE ey w6
THREE . 03 ! YEAR COLLEGE, MO DEGREE . . . . 15
FouR . 04 2 TEAR COLLEGE, WO OEGREE . . . . 16
FIVE 4 . 0% 3 YEAR COLLEGE, NO DEGREE . . . . 17
six . . 06 BACHELOR'S (aA, 88, AB) ., . . . . 18
SEVEN . . o7 SOME  GRADUATE-NO DEGREE . . . . .
E1GHT . 02 MASTER'S (NS, WA, MSW, M3A,
MINE . . . . . . (] KEd, MEng) - . o 54 3 A
TEW . 10 PROFESSTOMAL oo,  oos, oW,
ELEVEN aaE W W m oww 1" e, Jo) T T SRR e 21
WIGH SCHOOL  (Diplome/GED) 12 DOCTORATE  (Ph.D, EdD) 2

I



47,

48.

49.

50.

51.

In what year were ycu born? YEAR 19

Which of the following categories best represents your
family's 1990 total income before taxes? Please include all
income sources such as wages, salaries, pension dividends,
net farm income, and government payments. (READ CATEGORIES)

Less than $5,000 . « + « + &« + « « - 01
Between $5,001 and $10,000 . . . . . 02
Between $10,001 and $20,000 . . . . 03
Between $20,001 and $30,000 . . . . 04
Between $30,001 and $40,000 . . ., . 05
Between $40,001 and $50,000 . . . . 06
Between $50,001 and $60,000 . . . ., 07
Between 560,001 and $80,000 . . . . 08B
Between $80,001 and $100,000 . . . . 09
Between $100,001 and $200,000 . . . 10
More than $200,000 . + + « « +« + « « 11

Are you white, black, American Indian, or some other race?

WHITE. . . .

BLACK. . . . . .

AMERICAN INDIAN.
OTHER

L) B =

CODE RESPONDENT'S GENDER (DO NOT ASK UNLESS UNSURE):

MALE 2 + « o + & 21
FEMALE . . . . . . 2

If you would like to receive a free newsletter from the
Albemarle-Pamlico Estuarine Study, I can give you a number
to call. This newsletter will include results of this study
and other studies.

YEE w o o s s w1
NO (GO TO END) . . O

L IF RESPONDENT EBAYSE YES OR OK:

The number is 919-946-6481.

* END This completes the interview. Thank you very much
for your time and cocperation.

s
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1. Thinking about the entire stale of North Carofina, how concemed
are you about poliution of lakes and rivers?

Somewhat Concerned .................2
We want you to respond to this survey In your Very Concemed..........................d
capacity as a public official, rather than as a privale
citizen, Your insights and advice will be extremely important 2. Inyour own area, how concemned are you about poliution of lakes
for fulure management of our state's vital natural resources. and rivers?
Because the Albemarle and Pamlico Sounds are important lo
North Carolina, this survey Is being sent 1o a sample of public i e {leorrer f a
olficials from across the entire slale, m’;?ﬂco;ﬁnw ———
For many questions, we are asking for your opinion. 3. How much information have you received about water poliution
There are no right or wrong answers. For most queslions, you from each of the lollowing sources?
should circle the number of the response that mos! closely & i
maliches your opinion. e E §
Z o «

Al the information you give us will be trealed (Circle one answer for each of the following )

confidentially. Your name will never be associaled with any of

your answers. We have an idenlificalion number on the & Newspapers r & 9 -

questionnaire so we can keep track of who has returned the S Boake - % =

survey. That number will be removed from the form once it has ' ; j

been recorded. ¢. Magazines I & 8 i1

After you have completed all questions, simply tape or d. Television 1. 2 3 1

slaple this booklel closed. No postage is required. If you have

questions, you may conact the researchers al N.C. Slale e. Radio i 2 3 "

University who are conducting this project: Dr. Tom Hoban at :

(919) 515-2670 or Dr. Bill Clitford at (919) 515-2702. I. Conversations with people 1 2 3 e
g. Governmeni pubtcalons or agencies 1 2 J e

= lhl’m:t::hfﬂ In advance for your careful attention g e ——— e
i. Elecled officials ! 2 3 (b

s




...EL..

ALBEMARLE-PAMLICO ESTUARINE SYSTEM

For mosl of this questionnaire, please locus on the
Albemarle and Pamiico Sounds, which are the large bodies ol
waler in Easlern Norih Carolina inside the Ouler Banks. Also,
think about the rivers thal How inlo these sounds (such as the
Chowan, Roancke, Neuse, Tar, and Alligator Rivers). Thirly-six
MNorth Carclina counties and 16 Virginia counlies are in the area
drained by these rivers and sounds. This questionnaire will reler
1o lhis area as lhe "A-P syslem” (see cover map).

In general, how much have you heard or read aboul the
resources, uses, and problems of the A-P system?

In this syslem ol rivers and sounds, how concerned are you
aboul water poliution?

Nol Concamed.........ooovvemreeeermesoes 1
Somewhat Concernod............cco.... 2
Vary Concemed............ccccceeivenmnnns b |

These rivers and sounds provide habitat for lish and other
wildlile. How concemed are you aboul damage o fish and
wildiile habital in the A-P syslem?

Somewhal Concemed.................. 2
Very Concemed...............cccccoeeeeed

i

How imporiant are each ol the following reasons for valuing the

rivers and sounds ol the A-P system?
€
g
€
P
-
g § E
: § 8
(Clrcle one answer for sach of the following.) 4 =
a. Use of the A-P system for recrealional
fishing, boaling, or swimming 1 2 3
b. Use of the A-P system by commercial
fishermen 1 2 3
c. Use of water from the A-P system
for city or town waler supplies 1 2 a3

d. Use of areas in the A-P syslem for
picnicking, bird walching, or nalure study 1 2 3

@. Fish and wildiile habilat in the A-P system 1 2 3

1. The economic benefils relaled lo recrealion

and tourism in the A-P syslem 1 2 3
g. Knowing that other people may use and
enjoy lhe A-P syslem 1 2 3

h. Knowing that the A-P syslem Is prolected
for fulure generations f &8




-.-Ei-

There's disagreement aboul how much effect dilierent sources
of poliution have on water qualily in the A-P system, How much
ellect do you think each of the following has on water qualily in

the A-P system?

- =

s § 3

{Circle one answer for each of the following.) z n <
a. City or counly sewer systems 1 2 3
b. Household seplic tanks 1 2 3
¢. Factories or other industries 1 2 3
d. Building construction 1 2 3
e. Cropland runofl 1 2 3
1. Logging or loresl practices 1 2 3
g. Runoff from streets and highways 1 2 3
h. Boealing and marinas 1 2 3
i. Litler or garbage 1 2 3
j. Home lawn or garden chemicals 1 2 3
k. Landlills 1 2 3
. Livestock waste 1 2 3

B

2

§ B 8 E B B & 8 8

10

11.

12.

RESOURCE MAMNAGEMENT ALTERNATIVES

Some industries exceed legal imits on wasle discharge which
increases pollution in the A-P system. Tougher enforcement of
existing laws and higher fines have been proposed. However,
this could mean higher prices for products andior lost jobs. Do
you strongly oppose, oppose, supporl, or Strongly support
higher fines for induslies?

Strongly Oppose......... R R 1 1)
(11, 0o 'o . T IR NN PP 2
SMNIONE s cicvs swcrnitnmnins s ampmmsnssmiss s s 3
Strongly Support.........cccocoiinninn, 4

Another oplion would require industries lo pay a tax on Ihe
pollution they discharge within legal limits. Do you strongly
oppose, oppose, support, or strongly support this type of
pollution lax?

Strongly OPPOSE......ccccecivirisssinnanens 1 2 .
(8T - PP 2
11 ) O e T e 3
Strongly SUPPOM.......ccoccuvuserensivorns 4

Some cilies exceed legal imils on waste discharge which
increases pollution in the A-P system. Tougher enforcement of
existing laws and higher fines have been proposed. However,
this could mean increased sewer fees and taxes for residents of
lhose cilies. Do you strongly oppose, oppose, support, or
strongly support higher fines for cities?

Strongly ODDOSE......cooccvvvceiaenianns ! a3
ERPOSE ;i A s i 2
SUPPOHL ... .cccuissenivivemssianinsass sinnnnss 3
Strongly Suppor.........c..ooveeeeeieiciacs 4

Do you strongly oppose, oppose, supporl, or strongly support
using lederal or slate governmeni money 1o help cilies build new
sewage treatment plants and other water pollution control

facililies?

Strongly Oppose.........ccccccoaiiunns 1 144
CIPPOER -2 i e riuin divda duiivatnns 2
BUDDOr o i e ied

Strongly SUPPOr.........coovmmmmmmeenes 4
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13.

14

15.

16.

Some chemi il from farmi
poliute the A-P system. Tougher laws that would require larmers
to control pollution have been proposed. However, this could
mean higher food prices and/or some larmers going out ol
business. Do you strongly oppose, oppose, support, or sirongly
support tougher pollution control laws for farming practices?

Strongly OPpOSH......cccoccrvsismsinniinas 1 45
OPDOSE .ovevenceeeiirrannrinss st 2
SUDPOTL...coccismaenssisssasisiisansinnsrissnss 3
Strongly SUPPOM..........ococciinninnnnss 4

Do you strongly oppose, oppose, support, of 5ircrngly_ suppor
using government money lo help farmers install poliution conlrol
practices?

Strongly OpPOSE.......cooevvveeeiciiennen {46
OPPOSE «..cconesssss sammssanmressnesssnsssannes 2
SUPPOIE ... s s e 3
Strongly SUPPOrt......c.cvrreeniniinnns 4

Some fishing practices, such as trawling and mechanical
harvesting, can damage fishing and fish habitat in the A-P
system. Tougher laws to resltrict such praclices have been
proposed. However, this could mean higher sealood prices
and/or some lishermen going out of business. Do you strongly
oppose, oppose, support, or strongly suppor tougher laws for

fishi aclices?
s Strongly OppOSE......cccccovviieiiiiinnne 1 {47
OPPOSE .....occcieiiiiininiinssarns s ssiassias 2
SUPDOR i cicciniiceormi s i vospsmny 3
Strongly SUPPOM........c.ooccvouiinsnniens 4

Do you strongly oppose, oppose, suppor, or strongly sugpuﬂ
using government money to help fishermen buy new equipment
to protect fishing and fish habital?

Strongly OppoSe...........cccoomnmnonns 1 {4q
OPPOSP......coriissesiimissasovainsinsssssrmins 2
SUPDOM cocciiiiisscosisisansiinrmsasorasarons 3
Strongly SUPPOr..........ccooiiimmuanninas 4

17.

18.

19.

20,

Some shoreline development, including houses, resorts, and
marinas, pollutes waler and damages habitat in the A-P system,
Tougher enforcement of existing development laws have been
proposed. However, this could increase housing cosls andior
take away some land owners' oplions for using their properly.
Do you strongly oppose, oppose, supporl, or strongly support
tougher enforcement of development laws?

Strongly OpPOSE........ccoceneiniiisinians 1
OPPOSE ..ccovecveeeecerresesnmesiar s 2
T o e AT e J
Strongly Suppor...........cooiinnian 4

Do you strongly oppose, oppose, suppor, or strongly support
using governmenl money to buy undeveloped coastal land to
keep it in its natural condition?

Strongly ODPOSE............orreisirieressn 1
OPPOSE ... ccrre s ranee e 2
LT o Vo] o (R s P g e 3
Strongly SUppor..........oiieminenns 4

Some household sepli¢ tanks poliule the A-P system. Tougher
requlations for seplic lank installation and maintenance have
been proposed. However, this could mean increased costs for
homeowners with septic tanks. Do you strongly oppose,
oppose, suppor, or strongly support tougher pollution control

laws for seplic fanks?
Strongly OppPoSe......ccoovvveveieerreennnes 1
OPPOSE . iaiiiinsiniimimsraoris sovassd 2
SUPPONT: (oo i i R esh 3
Strongly Support... .........cccooeeieeeeee 4

Wetlands include marshes, swamps and bogs. They provide
habitat, improve water qualily and reduce llooding. Stronger laws
lo prevent loss ol wetlands have been proposed. Howewer, this
could lake away some properly owners' options for using their

properly. Do you strongly oppose, oppose, suppor, or strongly
supporl stronger wetland prolection laws?

Strongly OppOSe........cocceevveviaeieaca: 1
sl R R S 2
ITRROEL s s s mi e P £ B2 3

Strongly Support............cccovieennnnd



_Lg-

Do you strongly oppose, oppose, supporl, or strongly support
government programs lo educate people aboul waler quality and
hahilat in the A-P system?

FUNDING ALTERNATIVES AND PRICRITIES

25. People already pay for these types ol government programs

Strongly Oppose........c.cceecveiieens i i through federal, slate, and local taxes. However, government will
ODDOSO ..cciviinrnirersrrsbssisamsmrensinnsseris 2 need more money it water quality and fish and wildlile habitat in
SIPPOIL s RN 3 Ihe A-P syslem are to be prolected. This money would pay for
Strongly Support................coueeenn. 4 state and local programs to control pollution, monitor water
quality, protect habitat, and educale people. The goal would be
Do you strongly oppose, oppose, support, or strongly support lo make sure waler pollulion does not get worse and habitat
more research 1o better understand pollution and habital needs . remains the same. What is the mgsl that you think the average
in the A-P system? household in North Carolina would be willing to pay gach year for
lhese programs?
Strongly Oppose............ R S 1 (54 _ e
OPPOSE ..o 2 AECOAD AMOUNT  $ 157600
SUDPOIL v isiadiersovissinanisrinsiarssisimastd
Strongly Support..........coocoieiieein. 4
Do you strongly oppose, oppose, support, or strongly support 26. I new public funds were available, should they be spent on:
increased water quality monitoring programs that would help ; each of the following.
regulate sources of water pollution? - J
1 _ Crime control on 2 Protecting the A-P Syst
Strongly OppOSe.........covvviieiiriinnnn. 1 {55 . i Lo "
OPPOSE ......ooeeeevaarrairsisirossinrennes 2 Highway
o A e i M L e J 1_ construclion oR 2 Protecting tha A-P Systam =]
Strongly Support 4
Public school
Would you strongly oppose, oppose, support, or strongly _1_ education on  _2  Protecting the A-P System =]
support the crealion of a regional planning organization for all " .
inthe A-P temn? conomic
SRR fyr gy {_ development of  _2  Protecting the AP System (54
Gmppusg OPPOS0 .viinviivinsssiiminam s ; {56 aliiro anvd gk
e A —1 assistanca o i PrisigimiclSetm &
Strongly Support...........ccooviiininnas 4 Agricuhural

1_ programs on 2 Protecting the A-P Syslem e
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27.

There are different ways govermmenl could raise money o pay
for waler quality and habilal protection programs. Would you
strongly oppose, oppose, suppor, or strongly suppo raising
each ol the lollowing to protec! the A-P syslem:

@ t
(7] o
[+ ] [= 8
o o
[=% =]
[s] [
> = T =~
2 2 a ¢
o o o [+]
= a 3 =
(Circle ono answer for each of the following) @ © @ @
a. Business laxes 1 2 3 4
b. Building permit lees 1 2 3 4
c. Propeny laxes i 2 3 4
d. Water and sewer rales 1 2 3 4
e. Saleslaxes | 1 2 a 4
. Fishing and hunting license lees 1 2 3 4
g. Income laxes 1 2 3 4
h. User lees lor public facililies 1 2 K| 4
i. Luxury taxes 1 2 3 4
i.  Fines lor pollution 1 2 3 4
AN
orD
CAID2

"

72

"

e

i)

28.

29.

30.

Is government doing oo little, the right amount, or too much to
control waler poliution from each ol the lollowing:

t

2
: §
3 . &
g © 8
(Circo ona answer for sach of th following | ko= F
a. Shoreline developmenl 2 3
b. Agrcultural cropland 1 2 3
¢. Livestock waste 1 2 3
d. Fores! land 1 2 a
e. Municipal sewage 1 2 3
1.  Indusirial waste 1 2 3
g. Household seplic tanks 1 2 9

Is there too little, the right amount, or too much enforcement of

existing water pollution regulations?
Right Amount.............ccccecimmmmnnnes 2
(e 1T R e e R 3

Do average citizens have loo lillle, the right amount, or loo much

opporunily to influence governmenl decisions aboul the
environment?
T RO e e iy 7
Right AMOUN..........ccooiiuaananniininnans 2

i

m
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31

How much influence do each of the lollowing groups have over

management of the A-P system?

{Circha ona answer lor sach of tha following

Teoo Little

Right Amount

Tee Much

Cityfiown govemment officials

-

County government ollicials

o

State governmenl officials

a

Federal government officials

Industry ollicials

Farmers

L W o e ) W

Commaercial lishermen

ral Rl R K| M M M

= a

Sport fishermen or recreational users

M

Properly owners

Developers and builders

Environmental groups

Ml M M M

Wl Wl ) W Wl w

University scienlisls

3

3

3 8 3 8 83 8 B 3 @ 3

32.

33.

How much responsibilily should each of the lollowing levels of
government have lor setling policies o protect water quality and
habitat in the A-P system?

e E 3

(Cirche ona answer for each of the lollowing ) E 3 :
a.  Cilytown government 1 2 3
b. Counly government 1 2 3
c. Stale government 1 2 3
d. Federal governmeni 1 2 a

How much responsibility should each of the lollowing levels cl

government have for [mplementing programs 1o protect waler
quality and habitat in the A-P syslem?

: & 3

{Circle one answar for sach of iha following ) z2 w :

a.  Cityftown government 1 2 3
b. County governmen 1 2 3
c. State government 1 2 3
d. Federal government 1 2 3

2 8 % B

B 2 B B
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34,

a5.

J6.

Dilterent government agencies at the federal, stale, and local
level have responsibilily for prolecling water quality and habilal in
the A-P system. In your opinion, how do these agencies work
together?

Poorly.........coounnni AT 1
Adequately .............coocivmnvenns 2
Well .. 3

A number ol nongovernmental groups have a role in protecting
waler quality and habitat In the A-P system. These include
environmenlal, fishing, tarming, and business interests. In your
opinion, how do these groups work togelher?

Pl ..o 1
Adequately .........ccoviicriinnnnn, 2
NUEN. ... v i 3

How do these nongovernmental groups work with the
government agencies responsible for protecting the A-P
syslem?

Boamy. ity
Adequately ..........................2
WOl nsmmmneaieniis

a7,

To whal extent do each of the following limit the elfectiveness of
effons lo protecl water qualily and habilat in the A-P system?

= €
- L 2
< W ow
a o =
- E g
:_E [+ m
{Cirche one answor for oach of the following.) o -
a.  Inadequate technical informalion 1 2 3
b. Inadequate government funding 1 2 3
¢ Inadequale enforcement of existing laws 1 2 3
d. Low levels ol public knowledge 1 2 3
e. Lack of cilizen parlicipation 1 2 3
f. Complex requlations 1 2 3
g. Insufficien! economic incentives 1 2 5
h. Privale properly righls 1 2 3
i. Conflicts among special interests i 2 3
j- Inadequale cooperalion among agencies 1 2 a

k. Management not based on scienlific
inlormation 1 2 3

(4

o

7
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25 De you strongly disagree. disagree, agree, or strongly agree with

=ach ol the lollowing stalements? BACKGROUND INFORMATION
o .
o H _ The following questions are for statistical reasons. Remember that
g o allinformation will be treated confidentially,
o
g é . ::2 39.  Inwhich county is your primary residence localed?
iEdi e
Cucip pne answer for each of the folliowing ) 40.  What is the highes! grade of school you have compleled?
Nl Ve are approaching the imil ol the number
_ of people the earth can support 1 2 3 4 5y fis £
b [he balance ol nalure 15 very delicate and 41, Inwhat year were you born?
—easilyypsel 12 .3 4. i
¢ Humans have the right to modily [he 19 e
naturgl grvrgnment 1o suif their needs 1 2.3 4 153 _‘_'
d Mankind was crealed 1o rule over the rest 42, Are you male or female?
of nalure 1 2_3 4 ]
@ When humans imterere with nature it olten MALE:,,..isninmosiimnssssst i
__produccsdeasirous consequences 1 D 3 4 154 FEMALE ... 2
I Plants and animals exist primarily io be used
by humans 1 2.3 4 i 43, What racial group are you a member of?
q To maintain a healihy economy we will have
lo develop a "sleady slate” economy where WHITE ..o oo assasanie] ol
ingiusinial growdh is confroied 1 2 3 4 i BLACK ... 2
h Hurnans musl live in harmony wilh nature AMERICAN INDIAN .................3
stiiabing 1 2 9 4 57 OPHEH s mn i 4
i Th rth is ike a spaceship with only limite
- rﬁﬁgjdm S i ; i 2 7 4 o 44. How many years have you been in your present public service
Humans need not adapt 1o the natural position?
environment because they can make il
syil theirneeds 1 2 3 4 ) v
k There are limits to growth beyond which
our indusinal society cannol expand 1 2 3 4 iv]
| Mankind is severely abusing the Thank you very much for your valuable time

envirgnment f __2. 3% 4 1 and insights!
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STATISTICAL ANALYSIS

This appendix presents tables that summarize the statistical anlysis used in this
report. The goal of this analysis is to develop and test an empirical model that
analyzes the factors that influence support for the management alternatives and
payment mechanisms. More details on this model can be found in the main part of
the report.

Multiple regression analysis is used to determine the statistical significance of
the relationships among the variables in the model. The tables in this appendix
present Beta (standardized regression) coefficients. A Beta coefficient shows the
relative importance of a variable holding constant zll other variables in the model. The
sign of the coefficient shows the direction of the relationship between variables. For
example, a positive coefficient suggests that as one variable (e.g., educational level)
increases, another variable (e.g., awareness of problems) also increases. On the
other hand, a negative relationship indicates that as one variable (e.g., age) increases
another variable (concern for pollution) decreases. These coefficients also indicate
the strength of the relationship (the larger the number, the stronger the relationship}.
Results are considered significant if there is a relatively low probability (.01 means a 1
in 100 chance) that an observed relationship could have occurred by chance.

Measurement of the major variables used in the multivariate analysis of the
mode! are described below. This is followed by the tables reporting the results of the
multiple regression analyses.

Distance from A/P System
For respondents living west of Edenton and Washington, the distances were
measured in driving miles from the center of the respondents’ home county o
both Edenton and Washington because these represent the closest cities with
water access to the A/P system. For respondents living east of Edenton and
Washington, the distances were measured as the driving miles to the nearest
towns with water access to each of the Sounds. The DISTANCE variable was
then computed by averaging the distance from the respondent’'s home county to
the access points for both the Albemarle and Pamlico Sounds.

Gender
Gender was determined from a response to the gquestion: "Are you male or
female?" Males were coded 0 and females 1.

Race
Race was measured by a direct question asking to which racial category the
respondent belonged. Respondents other than white were coded 0 and whites
were coded 1.
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Age
Age was measured with a direct question asking for the respondents date of
birth, and each respondent was assigned a score corresponding to his/her
exact age. This was determined by subtracting date of birth from 1291.

Education
The respondents were asked to report their highest grade in school completed,
and they were assigned scores for analysis purposes.

Awareness of the A/P System
This is a single item indicator based on the question: In general, how much
have you heard or read about the resources, uses, and problems of the A/P
system? Would you say a lot (4), some (3), a little (2), or nothing (1)?

Concern for Water Pollution and Habitat Problems

This is a four-item summated scale based on questions with the same response

format: very concerned (3), somewhat concerned (2), or not concerned (1). The

items are:

a. Thinking about the entire state of North Carolina (Virginia), how
concerned are you about pollution of lakes and rivers?

b. In your own area, how concerned are you about pollution of lakes and
rivers?

C. In this system of rivers and sounds, how concerned are you about water
poliution?

d. These rivers and sounds provide habitat for fish and other wildlife. How
concerned are you about damage to fish and wildlife habitat in the A/P
system?

Perceived Severity of Water Pollution Causes
This is an eleven-item index based on the question: There's disagreement
about how much effect different sources of poliution have on water guality in
the A/P system. How much effect do you think each of the following has on
water quality in the A/P system: a lot (3), some (2), or none (1)? The eleven
sources of pollution forming the index are: city or county sewer systems;
household septic tanks; factories or other industries; building construction;
cropland runoff; logging or forest practices; runoff from streets and highways;
boating and marinas; litter or garbage; home lawn or garden chemicals; and,
livestock waste.
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Perceived Values of the A/P System
This concept is measured by an eight-item summated scale based on the
guestion: People have different reasons for valuing the rivers and sounds of the
A/P system. Is (read item) very important (3), somewhat important (2), or not
important (1)?
The eight values forming the scale are:

Use of the A/P system for recreational fishing, boating or swimming.

Use of the A/P system by commercial fishermen.

Use of water for city or town water supplies.

Use of area for picnicking, bird watching, or nature study

Fish and wildlife habitat in the A/P system.

The economic benefits related to recreation and tourism in the A/P

system.

g. Knowing that other people may use and enjoy the A/P system.

h. Knowing that the A/P system is protected for future generations.

~oQpop

Strength of Environmental Beliefs
A well-established attitude scale known as the New Environmental Paradigm
(NEP) scale was used to measure environmental beliefs. All twelve items are
of the Likert scale format. Respondents were asked to respond to each
statement in terms of their level of agreement (i.e., strongly agree (4}, agree
(3), disagree (2) or strongly disagree (1)). This measure is an additive index
computed by weighing the individual responses to the 12 NEP items by their
corresponding factor scores. The factor scores are generated using a
confirmatory factor analytical model. The twelve items are:

a. We are approaching the limit of the number of people the earth can
support.

b. The balance of nature is very delicate and easily upset.

c. Humans have the right to modify the natural environment to suit their
needs.

d. Mankind was created to rule over the rest of nature.

€. When humans interfere with nature it often produces disastrous
consequences.

f. Plants and animals exist primarily to be used by humans.

g. To maintain a healthy economy we will have to develop a "steady state”

economy where industrial growth is controlled.

h. Humans must live in harmony with nature in order to survive.

I The earth is like a spaceship with only limited room and resources.

J- Humans need not adapt to the natural environment because they can
make it suit their needs.

K. There are limits to growth beyond which our industrial society cannot
expand.

1. Mankind is severely abusing the environment.
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Support for All Management Alternatives
This is a sixteen-item index based on a set of questions designed to measure
support for various management alternatives. The respondents were asked to
indicate whether they strongly support (4}, support (3), oppose (2), or strongly
oppose (1) the management alternatives. The sixteen management alternatives
added to form the index include: higher fines for industry; pollution tax for
industry; higher fines for cities that exceed legal limits on waste discharge:
using government money to help cities build new sewage treatment facilities;
tougher pollution control laws for farming practices; using government money to
help farmers install pollution control practices; tougher laws for fishing practices;
using government money to help fishermen buy new eguipment to protect
fishing and fish habitat; tougher enforcement of development laws: using
government money to buy undeveloped coastal land to keep it in its natural
condition.

Support for All Payment Mechanisms
This is a ten-item index based on a guestion designed to elicit the level of
support for the different ways government could raise money to pay for water
quality and habitat protection programs. The response format was strongly
support (4), support (3), oppose (2) or strongly oppose (1). The specific
payment mechanisms are:

Business taxes

Building permit fees

Property taxes

Water and sewer rates

Sales taxes

Fishing and hunting license fees

Income taxes

User fees for public facilities

I. Luxury taxes

- Fines for pollution.

‘Te@~eoaoow
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Table C-1. Standardized regression coefficients showing relationships between
independent variables and reported awarenass of the A/P system.

General Public Public Officials
Distance from A/P System -221"7 —.362"""
Gender (Female) —.052 012
Race (White) 084" i - i
Age 143" F47
Education Level _fopkEs ol o e
R-Square Value .080 182

Table C-2. Standardized regression coefficients showing relationships between
independent variables and concern for water pollution and habitat

problems.
General Public Public Officials
Distance from A/P System -.071" =318
Gender (Femalg) 076" 098"
Race (White) .038 —.085"*
Age & [ 107**
Education Level .oso™* —.032
R-Square Value .024 .048

* coefficient significant at p < .05
** coefficient significant at p < .01
*** coefficient significant at p < .001
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Table C-3.

Standardized regression coefficients showing relationships between

independent variables and perceived severity of water poliution causes.

General Public Public Officials
Distance from A/P System —036 —020
Gender (Female) DE4*** 337
Race (White) —.041 - 080"
Age -.026 -.014
Education Level 045 025
R-Square Value 071 .026

Table C-4. Standardized regression coefficients showing relationships between
independent variables and perceived importance of the A/P system.

General Public Public Officials
Distance from A/P System - 102"** -172"**
Gender (Female) .034 .059
Race (White) —065* -.016
Age —.024 116*"
Education Level B ke .059
R-Square Value 035 .048

* coefficient significant at p < .05
** coefficient significant at p < .01
*** coefficient significant at p < .001
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Table C-5. Standardized regression coefficients showing relationships between
independent variables and strength of environmental beliefs.

General FPublic

Fublic Officials

Distance from A/P System =017 033
Gender (Female) o7g™* .072
Race (White) B -.015
Age —-.0977%* —.024
Education Level s —-011
R-Square Value .074 .007

Table C-6. Standardized regression coefficients showing relationships between
independent variables, intervening attitudes, and support for scale of all
management strategies.

General Public Public Officials
Distance from A/P System 050 077"
Gender (Female) .016 —.038
Race (White) .008 .015
Age .005 —06&*
Education Level N o7 o .091**
Awareness of A/P System -.011 g 1
Concern for Problems Aapr*t % L - ol
Severity of Causes A7 i
Values of A/P Sysiem .0186 .084*
Environmental Beliefs 370" 350"
R-Sqguare Value .293 .394

* coefficient significant at p < .05
** coefficient significant at p < .01
*** coefficient significant at p < .001
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Table C-7. Standardized regression coefficients showing relationships between
independent variables, intervening attitudes, and support for higher fines
on industrial pollution.

General Public Public Officials
Distance from A/P System 053 —020
Gender (Female) -.020 .019
Race (White) 085" 073"
Age .0086 —146™**
Education Level 114** -.010
Awareness of A/P System 011 046
Concern for Problems .158*** 1327
Severity of Causes .005 140***
Values of A/P System —.p0z22 .023
Environmental Beliefs 225*** 25
R-Square Value 128 212

Table C-8. Standardized regression coefficients showing relationships between
independent variables, intervening attitudes, and support for pollution
taxes on industrial discharge.

General Public Public Officials

Distance from A/P System .083™ .080
Gender (Female) -.019 .030
Race (White) —.024 —.023
Age — 13 —.022
Education Level =033 —.008
Awareness of A/P System .042 .060
Concern for Problems 027 .052
Severity of Causes b I e {gg***
Values of A/P System .054 050
Environmental Beliefs 205" .098™
R-Square Value .105 097

* coefficient significant at p < .05
** coefficient significant at p < .01
*** coefficient significant at p < .001
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Table C-8.

Standardized regression coefficients showing relationships between

independent variables, intervening attitudes, and support for higher fines on
municipal sewage treatment plants.

General Public

Public Officials

Distance from A/P System 036 —.03z2
Gender (Female) —103*** —.001
Race (White) 024 AR
Age .029 —.040
Education Level % bl .040
Awareness of A/P System —.031 048
Concern for Problems .093** 126"
Severity of Causes .087** 169™**
Values of A/P System 013 —-.016
Environmental Beliefs B c Al ABorE
R-Square Value 436 A37

Table C-10. Standardized regression coefficients showing relationships between
independent variables, intervening attitudes, and support for cost sharing of
municipal sewage treatment plants.

General Public

Public Officials

Distance from A/P Systemn 010 —028
Gender (Femalg) 025 —-.045
Race (White) —.080" 017
Age —-.073" .003
Education Level 056 —.024
Awareness of A/P System —.048 019
Concern for Problems Ao -.013
Severity of Causes .001 .08g”
Values of A/P System —.006 034
Environmental Beliefs A57F* 138"
R-Square Value .064 .039

* coefficient significant at p <

05

** coefficient significant at p < .01
*** coefficient significant at p < .001
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Table C-11. Standardized regression coefficients showing relationships between
independent variables, intervening attitudes, and support for tougher laws to
control agricultural pollution.

General Public

Public Officials

Distance from A/P System =049 -.084*
Gender (Female) -.029 -.043
Race (White) -.010 043
Age 120%* —.0868
Education Level Jar gt
Awareness of A/P System =042 .002
Concern for Problems 44" 070
Severity of Causes .139*** 229™™*
Values of A/P System .003 032
Environmental Beliefs .168"*" 207
R-Square Value 125 181

Table C-12. Standardized regression coefficients showing relationships between
independent variables. intervening attitudes, and support for cost sharing of
agricultural best management practices.

General Public Public Officials

Distance from A/P System 020 046
Gender (Femalg) 106" —.007
Race (White) -.083"" -.095%
Age - 072" =025
Education Level 044 =017
Awareness of A/P System =060 A21™
Concern for Problems 055 .032
Severity of Causes .018 .020
Values of A/P System .041 063
Environmental Beliefs Jo1* .108*
R-Square Value 080 050

* coefficient significant at p < .05
** coefiiciant significant al p < .01

"** coefficient significant at p < .001
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Table C-13. Standardized regression coefficients showing relationships between
independent variables, intervening attitudes, and support for tougher laws to
control fishing practices.

General Public

Fublic Officials

Distance from A/FP System .045 005
Gender (Female) - 078™" —.032
Race (White) —.001 066
Age = 11 b —.043
Education Level 4g 068
Awareness of A/P System 021 118™"
Concern for Problems A0 - 007
Severity of Causes S 145"
Values of A/P System 003 .020
Environmental Beliefs i e bz igiaid
R-Square Value 115 158

Table C-14, Standardized regression coefficients showing relationships between
independent variables, intervening attitudes, and support for cost sharing of

fishing equipment.

General Public Public Officials
Distance from A/P System 031 14
Gender (Female) R —103*"
Hace (White) —.045 —.044
Age —187*** 013
Education Level 025 028
Awareness of A/P System =017 .052
Concern for Problems 025 058
Severity of Causes 0717 062
Values of A/P System 078" 076
Environmental Beliefs I o qaor*
R-Sguare Value 01 087

* coefficient significant at p < .05
" coefficient significant at p < .01
** coefficient significant a1 p < .001
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Table C-15. Standardized regression coefficients showing relationships between
independent variables, intervening attitudes, and support for tougher

enforcement

of shoreline development laws.

General Public Public Officials
Distance from A/P System —030 1207"
Gender (Female) 057" .003
Race (White) 135 055
Age .060* —.041
Education Level 188" .086"
Awareness of A/P System .005 .nag*
Concern for Problems oo .06z
Severity of Causes 048 o4
Values of A/P System -015 —-.028
Environmental Beliefs 19477 22g***
R-Square Value 44 210

Table C-16. Standardized regression coefficients showing relationships between
independent variables, intervening attitudes, and support for government
purchase of undeveloped coastal land.

General Public

Fublic Officials

Distance from A/P System 031 088
Gender (Female) .013 —.051
Race (White) .0so* —.017
Age —.040 —.064
Education Level 037 .048
Awareness of A/P System —.020 A03*
Concemn for Problems 43 073
Severity of Causes .088™" A17
Values of A/P System .021 € i
Environmental Beliefs 248%** 254"
R-Square Value 146 178

E 3

* coefficient significant at p < .05
* coefficient significant at p < .01

*** coefficient significant at p < .001
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Table C-17. Standardized regression coefficients showing relationships between
independent variables, intervening attitudes, and support for tougher pollution
control laws on septic tanks.

General Public Public Officials

Distance from A/P System 0587 163"
Gender (Female) 026 -.008
Race (White) .001 010
Age .005 -.071
Education Level A41g*** B 1 & G
Awareness of A/P System —.080 .0os*
Concern for Problems Ag*** -.080
Severity of Causes 158" 220"
Values of A/P System 030 010
Environmental Beliefs 236" .195***
R-Square Value 172 202

Table C-18. Standardized regression coefficients showing relationships between
independent variables, intervening attitudes, and support for stronger wetland

protection laws.

General Public Public Officials

Distance from A/P System —014 142"
Gender (Femalg) —.031 -.009
Race (White) 112** .020
Age .041 .001
Education Level 126" JJ2at
Awareness of A/P System -.024 -.001
Concern for Problems AT 128"
Severity of Causes 108*** 156***
Values of A/P System —031 027
Environmental Beliefs 232" 2787
R-Square Value A76 217

* coefficient significant at p < .05
** coefficient significant at p < .01
*** coefficient significant at p < .001
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Table C-19. Standardized regression coefficients showing relationships between
independent variables, intervening attitudes, and support for government
education programs.

General Public Public Officials
Distance from A/P System 068" .091%
Gender (Female) .008 —.071
Race (Whiie) -.073" -.078%
Age B —-.048
Education Level .084™* 033
Awareness of A/P System —.005 138%*
Concern for Problems B b { s g
Severity of Causes 091** 066
Values of A/P System 034 096"
Environmental Beliefs .200°** A70
R-Square Value 160 142

Table C-20. Standardized regression coefficients showing relationships between
independent variables, intervening attitudes, and support for more research to
understand the A/P system.

General Public Public Officials

Distance from A/P System 057 044
Gender (Femalg) =035 -.020
Race (White) =053 -.036
Age -.150""" 021
Education Level .050 .082*
Awareness of A/P System -.009 .08g”
Concern for Problems 181" 094"
Severity of Causes 056 061
Values of A/P System 037 130"
Environmental Beliefs A79%** 166"
R-Square Value .138 J23

* coefficient significant at p < .05
** coefficient significant al p < .01
*** coefficient significant at p < .001
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Table C-21. Standardized regression coefficients showing relationships batween
independent variables, intervening attitudes, and support for increased water

quality monitoring.

General Public Public Officials

Distance from A/P System 063" .037
Gender (Femalg) .003 040
Race (White) —-018 -.061
Age -~ 057" -.005
Education Level f30** .053
Awareness of A/P System -.021 094"
Concern for Problems 430" 153"
Severity of Causes .040 104**
Values of A/P System 074" i b Pt
Environmental Beliefs 235" 927
R-Square Value .158 .186

Table C-22. Standardized regression coefficients showing relationships between
independent variables, intervening attitudes, and support for scale of all

payment vehicles.

General Public

Public Officials

Distance from A/P System 1207 —061
Gender (Female) 044 -.0797
Race (White) .030 017
Age - 164*** =020
Education Level 135+ .108**
Awareness of A/P System .015 —-.022
Concern for Problems .090** .079*
Severity of Causes o 151 222%**
Values of A/P System 037 .001
Environmental Beliefs 255%™ 281"
R-Square Value 217 210

* coefficient significant at p < .05

** coeflicient significant at p < .01
*** coefficient significant at p < .001
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Table C-23. Standardized regression coefficients showing relationships between
independent variables. intervening attitudes, and support for raising business

taxes.
General Public Public Officials

Distance from A/P System 108" 013
Gender (Female) 065* —.033
Race (White) —.040 -.014
Age =EET .028
Education Level —.008 055
Awareness of A/P System 006 —.044
Concern for Problems 015 064
Severity of Causes AT I 1 L ks
Values of A/P System 077" -.026
Environmental Beliefs 206™™ 274
R-Square Value 135 132

Table C-24. Standardized regression coefficients showing relationships between
independent variables, intervening attitudes, and support for raising building

permit fees.
General Public Public Officials

Distance from A/P System 063" —0n
Gender (Femalg) 017 -.052
Race (White) =012 .065
Age Y —.061
Education Level 091** qq0**
Awareness of A/P System .011 .019
Concern for Problems .058 045
Severity of Causes 127 Ag1***
Values of A/P System 037 —.055
Environmental Beliefs Ae1*** 202t
R-Square Value 104 132

* coefiicient significant at p < .05

* coefficient significant at p < .01
*** coefficient significant at p « .001
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Table C-25. Standardized regression coefficients showing relationships between
independent variables, intervening attitudes, and support for raising property

taxes.
General Public FPublic Officials

Distance from A/P System 048 —017
Gender (Female) 025 —.080"
Race (Whitg) .035 .104**
Age —12g*** .009
Education Level ,Dag* .158***
Awareness of A/P System —.007 .039
Concern for Problems 058 —.003
Severity of Causes A01E* 1oy i
WValues of A/P System .013 - 031
Environmental Beliefs o (i S5
R-Sguare Value 123 099

Table C-26. Standardized regression coefficients showing relationships between
independent variables, intervening attitudes, and support for raising water and
sewer rates.

General Public Public Officials

Distance from A/P System 102" —043
Gender (Female) —.030 -.153""*
Race (White) ne2* 061
Age —.1847* -.0817
Education Level % fy . AgR***
Awareness of A/P System .021 .061
Concern for Problems .09g** .0g2*
Severity of Causes 039 129™*
Values of A/P System 022 —-.018
Environmental Beliefs 24** 153***
R-Sqguare Value a22 134

* coefficient significant at p < .05
** coefficient significant at p < .01
*** coefficient significant at p < .001
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Table C-27. Standardized regression coefficients showing relationships between
independent variables. intervening attitudes, and support for raising sales taxes.

General Public Public Officials
Distance from A/P System 102" —.063
Gender (Femalg) .041 —.055
Race (White) .005 -.033
Age -115"*" 023
Education Level 056 033
Awareness of A/P System .033 —.078
Concern for Problems 023 069
Severity of Causes 048 042
Values of A/P System .058 011
Environmental Beliefs 109*** A29**
R-Square Vaiue 064 .039

Table C-28. Standardized regression coefficients showing relationships between
independent variables, intervening attitudes, and support for raising fishing and
hunting license fees.

General Public Public Officials
Distance from A/P System 005 -122™
Gender (Female) 0so™* 072
Race (White) 014 -.058
Age —-.040 025
Education Level 149 .045
Awareness of A/P System -.054 -.034
Concern for Problems 051 =075
Severity of Causes .001 136"
Values of A/P System -.020 —-.053
Environmental Beliefs B e 114™*
R-Square Value 082 059

* coefficient significant at p < .05
** coefficient significant at p < .01
*** coefficient significant at p < .001
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Table C-29. Standardized regression coefficients showing relationships between
independent variables, intervening attitudes, and support for raising income

taxes.

General Public

Fublic Officials

Distance from A/P System —.008 =017
Gender (Female) .045 — 14477
Race (White) .018 079*
Age —110"*" .021
Education Level P 4 118"
Awarenass of A/P System .030 060
Concern for Problems .043 046
Severity of Causes 070" 118"
Values of A/P System —-.020 .060
Environmental Beliefs 5.7 .066
R-Square Value 073 082

Table C-30. Standardized regression coefficients showing relationships between
independent variables, intervening attitudes, and support for raising user fees
for public facilities.

General Public Public Officials

Distance from A/P System 118™" —.087"
Gender (Female) —.038 .033
Race (White) nas** D15
Age .003 016
Education Level 11g*** 060
Awareness of A/P System 017 —037
Concern for Problems .050 010
Severity of Causes .053 s 7 -
Values of A/P System =011 -.012
Environmental Beliefs ADE*E 085"
R-Sqguare Value .071 042

* coefficient significant at p < .05
** coafficient significant at p < .01

=+ coefficient significant 2t p < .001
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Table C-31. Standardized regression coefficients showing relationships between
independent variables, intervening attitudes, and support for raising luxury

taxes.
General Public Public Officials

Distance from A/P System 100%** 058
Gender (Femalg) 051 016
Race (White) —.008 -.079"
Age —.078™" =010
Education Level 0667 -.078"
Awareness of A/P System .010 -.050
Concem for Problems .058 .028
Severity of Causes 070" 136™**
Values of A/P System -.017 083"
Environmental Beliefs 216" 1887
R-Square Value 102 113

Table C-32. Standardized regression coefficients showing relationships between
independent variables, intervening attitudes, and support for raising fines for

pollution.
General Public Public Officials

Distance from A/P System .085™" —027
Gender (Female) -.017 .000
Race (White) .050 —.072
Age —.080™" —.163™*"
Education Level 44+ —.009
Awareness of A/P System -.002 041
Concern for Problems Ay 134**
Severity of Causes 002 .oss*
Values of A/P System 085" 030
Environmental Beliefs Sagren Dogree
R-Square Value 188 158

* coefficient significant at p < .05
** coefficient significant at p < .01
*** coefficient significant at p < .001
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CONTINGENT VALUATION ANALYSIS

The purpose of this appendix is to document procedures for estimating the
economic benefits (willingness to pay) for environmental quality improvement in the
Albemarle-Pamlico (A-P) estuarine system. Details of empirical estimation and
empirical results are presented.

The Willingness to Pay Theoretical Construct

Utility (u) is the happiness or satisfaction a consumer gets from consumption of
market and non-market goods. Suppose consumers have the utility function U(Z,x.q),
where Z represents a composite of all market goods, x represents use of the A-P
system (such as recreational fishing trips) and g is environmental quality in the A-P
system. The expenditure function e{p,q,u) is found by solving the consumer problem:
minimize Z + p-x subject to u = u(x,q) where p is the access price of use of
the A-P system and assuming the price of Z is equal to $1. The expenditure function
measures the minimum amount of money a consumer must spend to achieve a fixed
utility level and is increasing in p and u and decreasing in g (Varian 1984).

Survey respondents are assumed to know their true willingness to pay to
improve and protect environmental quality. Willingness to pay is the maximum
amount of money the respondent would give up in order to enjoy the environmental
quality change. A formal definition of willingness to pay is

(1) WTP = e(p.q°.u) - e(p.q'.u).

where g° is a degraded level of quality and q' is a higher level of quality (previous
status quo). Expenditures to maintain a utility level decrease with a increase in
environmental quality (q° to q') so that WTP = 0. Willingness to pay is the
compensating surplus measure of welfare (Bergstrom 1990).

Total, Use, and Nonuse Value

WTP is the total economic value of the guality change. Total economic value
can be decomposed into use and nonuse value components. Use value is the portion
of WTP for the quality change motivated by the desire to use the A-P resource for
recreation, etc. Nonuse value is the portion of WTP for the quality change motivated
by reasons other than direct use of the resource. These reasons can take the form of
bequests to future generations, altruism towards other people who use the resource,
or a desire for ecological integrity.
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WTP can theoretically be decomposed into use and nonuse components (Smith
1987). Suppose households face the choke price for use of the A-P resource. The
choke price is the price that drives all recreational use of the resource to zero
{p x(p,q,u)=0}, where x(p,q,u) is the compensated demand function for use of the
resource (Varian, 1984). Use value (UV) is the WTP to avoid impaosition of the choke
price with the improved environmental quality level

(2) UV =e(p.q.u) - e(p,q.u)

where expenditures with imposition of the choke price are greater than without the
choke price so that UV=0.

Assummg that the degraded environmental quality level precludes use of the
resource, {q°:x(p.q°,u)=0} so that e(p’,q°.u)=e(p,q°,u), nonuse value (NUV) is the
difference between total and use value: WTP-UV=NUV. Nonuse value is the WTP for
the environmental improvement with imposition of the choke price in both situations

(3) NUV = e(p’,g°u) - e(p .q.u)
where expenditures are less with the improvement so that NUVz0.
Effects of Changes in Price and Income on WTP

Economic-theoretic relationships between WTP and elements of the expenditure
function can be found using comparative static analyses. Assume households
perceive the original level of environmental quality as the level of quality they are
entitled to. They also feel that without a management program quality will get worse.
The reference level of utility is u = v(p,g',y), where y is income and v(-) is the indirect

utility function found by solving the problem: maximize u(-) subjectto y = Z + px.
Substitution of the indirect utility function into equation (1) yields

(4) WTP =e(p.g°v(p.q.y)) - e(p.q'.v(p.q'y))

= e(p.g’v(p.g.y)) - ¥.
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McConnell (1290) has shown the theoretical properties of WTP functions. Extending
McConnell's analysis to equation (4) several properties can be shown.

The effect of income on WTP is

aWTP=aE[q°}ﬂ_1
ay v ay

Since E=L
dy deldv

dWTP_de(q°) ,de(q’)

-1.
dy dv av

If q is a normal good then

9e(q°)., de(q")
av dv

and oWTP/idy>0. Willingness to pay is increasing in y for normal goods. Demand

increases with income for normal goods, accordingly willingness to pay increases with
income if environmental quality is a normal good.

The effect of access price on WTP is

dWTP_de  dedv
op dp dvap
Since

de_ 1 _
dv dvidy

IWTP
op

=x"(p,q°u)-x"(p.q".y)

where x"(+) is the compensated Hicksian demand function and x™ (+) is the
uncompensated Marshallian demand function (Varian, 1984). Since y = e(p,q.u) and
x"(p.q.e(p.a.u))= x"(p,q,u).
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dWTFP

- pala "(p.q°.u)-x"(p.q".u)<0.

WTP increases (decreases) with decreases (increases) in the access price because
recreation demand is higher with higher environmental quality. The higher the cost of
access to the A-P system the lower the willingness to pay for environmental quality
improvements.

Contingent Market Behavior

Contingent valuation is a method developed to reveal behavioral intentions
(statements of WTP = WTP®) which can be used to generate order of magnitude
estimates of the economic value (WTP) of non-market goods, such as environmental
quality (see Mitchell and Carson 1989 for an extensive treatment of the contingent
valuation method). The wording of the contingent valuation question in the 1881
APES survey is in the form of an iterative political market (Hoehn and Randall 1987;
Mitchell and Carson 1989). The constructed political market presents survey
respondents with a simulated referendum vote. Policy referendum, or dichotomous
choice, questions are thought to be easier to answer by survey respondents. This
may be especially true in telephone or personal interviews where the pressure to
answer quickly is higher than in self-administered mail questionnaires.

Survey respondents are presented with the policy referendum question: Would
you and your household be willing to pay $A each year in higher taxes, for these
programs (to control pollution, monitor water quality, protect habitat, and educate
people), if you knew the money would be used to protect the A-P system?" where 3A
is a randomly chosen dollar amount. The dollar amount variable took on twelve
values with a random start ranging from $5 to $100 (5, 10, 15, 20, 30, 40, 50, 60, 70,
80, 90, and 100). Respondents will answer "yes" to the policy referendum valuation
question if the individual benefit of the policy (WTP to gain the environmental quality
improvement) is greater than the individual cost of the policy (the dollar amount
variable $A). Respondents will answer "no" if the individual benefit of the policy is less
than the individual cost of the policy.

Once initial yes or no responses are revealed, respondents are asked follow up
questions to narrow the range of stated WTP. If the respondent answers yes, the
valuation question was asked again with the next highest dollar amount. This process
continued until the respondent answered no or $100 is reached. If the respondent
answers no, the valuation question was asked again with the next lowest dollar
amount. This process continued until the respondent answered yes or $5 is reached.
For respondents reaching $5 or $100, the open ended guestion: "What is the most
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that you and your household would be willing to pay each year for these programs?” is
presented.

With open-ended WTP questions, WTP is explicitly revealed (e.g., a survey
respondent may answer "$150" in response to this question). Contingent political
markets, while often easier to answer, generate less information about WTP than
contingent economic markets. The iterative form of the contingent market allows WTP
to be bounded within a $5 to $10 dollar range. The midpoint of this range is used to
proxy for an open-ended WTP statement.

Initial yes or no answers give a preliminary indication of WTP which can be
inferred using discrete choice regression analysis (Cameron, 1988). Use of this
method to estimate WTP with the 1891 APES survey data was unsuccessful, in that
WTP estimates were much larger than means of the WTP interval data.

Data Summary

In Table 1 we present descriptions, means, and standard deviations of variables
used in the contingent valuation analysis. Missing values for demographic variables,
except income, were imputed with the unconditional mean of the item distribution.
Missing income values were imputed with a regression approach that estimates the
conditional mean of the income distribution for each missing case. For attitudinal
variables, the individual item unconditional mean was substituted for missing item
values into the attitudinal equation.

The benefit of imputation is the increased information gained from inclusion of
incomplete cases. The cost of this approach is the reduction in the standard deviation
of variables with missing cases. See Little and Rubin (1989) for a discussion of these,
and other, imputation methods. Using imputation, complete data is obtained for 992
cases.

Willingness to Pay Data

Willingness to pay frequencies for the raw and trimmed data are presented in
Table 2. Trimmed data does not include protest responses, information transfer
responses, and nonresponses (explained below). Freguencies for both raw and
trimmed data are fairly uniform except for four spikes which occur at $0, $11-$20, $51-
80, and $91-100. Trimmed data frequencies are equal except for fewer $0, $91-$100,
and over $100 WTP responses. The data takes the form of payment card interval
data with a continuous upper limit (Mitchell and Carson 1989).
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Protest responses

Protest responses result when the survey respondent rejects the notion of
valuing a non-market resource or the hypothetical market institution. Respondents
may protest by answering $0, $1,000,000, or "priceless” in response to an open-ended
valuation question when their true WTP may be in the specified dollar amount range
($5-$100). It is common practice to identify protest responses by follow-up guestions
to the valuation question and delete the answers thought to be protests from CV data.

This study identifies zero dollar protests through the question: "Why would you
not be willing to pay anything?" Respondents who answer "poliuters should pay”.
"can't put dollar value on resources” or "oppose this type of question” are considered
to reject the contingent market institution. Respondents who answer "government not
effective or corrupt” or "don't trust” are felt to reject existing governmental institutions.
These cases are deleted from the data. Other reasons, which reflect rejection of the
payment vehicle (taxes), are "on fixed income,” "A-P users should pay," "should be
voluntary," and "need state lottery" are also deleted. QOutlying protest responses
include those who answer "priceless” or "greater than $9395" to the open-ended
valuation guestion and are deleted.

Starting Point Bias

Starting point bias results when respondents consider the initial dollar amount
offered as an implied "correct” WTP. Regressions of the form WTP = a + bA are
typically used to test for starting point bias. Several studies have detected the
presence of starting point bias (Boyle, Bishop, and Welsh, 1985). Pretests of the data
reveal that b is positive and significantly different from zero (p>.001) indicating that
starting point bias is present. Starting points above (below) respondents’ true WTP
will increase (decrease) stated WTF. No general adjustment procedure for starting
point bias has been found. In order to minimize starting point bias we delete cases
which exhibit "information transfer” where WTP® = A as suggested by Samples (1985).
We further address this problem in later sections.

Analysis of Nonresponse

An examination of WTP nonresponse is presented in Table 3. The dependent
variable is discrete (WTP nonresponse=1, WTP response=0) so the model is
estimated using the logistic regression procedure (Amemiya, 1981). Nonresponse is
found to increase with the dollar amount variable (Tax), increase with age, non-white
race, and male.
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Weighted Least Squares Estimates

The interval data is estimated using least squares regression. Since the upper
limit is continuous a maximum likelihood procedure, as suggested in Cameron and
Huppert (1983), is not necessary although future research should explore the
sensitivity of results to estimation method. The data is weighted by region to give the
more reliable observation, or that observation that represents a greater proportion of
the population, more weight to correct for sample stratification (Judge, et al., 1980).
Models are estimated using the weighted least squares option in the SAS REG
procedure (SAS Institute, 1985).

Model Specification

Four regression equations are specified. Each model builds on the others in
terms of types of variables included. The first two models specify economic-theoretic
relationships. The first model tests for the effects of starting point and the economic
variables price and income

(5) WTP = o, + 0, A + 0,AY + oLp + Oy + €

where the starting point enters the model as a quadratic to account for nonlinear
effects. Starting point bias exists if o, or o, # 0. The second model includes
demographic characteristics that account for differences in tastes and preferences

(6) WTP=0,+ 0 ,A+ A" +ap+oy+BD+e

where B is a vector of coefficients and D is a vector of demographic variables
including education level, age, ethnic group, gender. owner of coastal property, and
urban/rural dweller,

Attitudes about the A-P resource and the environment may have a causal
relationship with the behavioral intention of WTP (Mitchell and Carson, 1989, p. 182,
Bishop and Heberlein 1986, Heberlein 1986). The third and fourth models test this
type of relationship. The third model includes attitudinal variables specifically related
to the A-P system

(7) WTP = o, + 0, A + c,A® + ap + oy + BD + ¥YS + ¢

where y is a vector of coefficients and S is a vector of A-P system (S) attitudes such
as knowledge, concern, and values for the estuarine system. The fourth model
includes general attitudinal variables

(8) WTP=a, + 0,A+ oA’ +a,p + o,y + BD +¥YS + 8G + ¢
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where 8 is a vector of coefficients and G is a vector of general (G) attitudes such as
trust in government, environmental beliefs, and environmental activism.

Model Results

The results of models 1-4 are presented in Tables 4-7. All models have
significant F-statistics, which tests significance of the model as a whole, and adequate
adjusted R? statistics. In each model WTP increases at a decreasing rate with the
starting point dollar amount which requires that WTP estimates must be adjusted to
account for starting point bias. The adjustment will be addressed in the next section.

Models 1 and 2 tests the economic-theoretic validity of the WTP construct.
APES price and household income are of the correct sign and significance level to
support the economic theory (Table 4). These results hold up through models 2-4 as
well. This test lends theoretical validity to the measure of WTP elicited from survey
respondents. Model 2 includes household characteristics that proxy for tastes as
determinants of WTP (Table 5). Only education and age of the respondent have
significant effects. WTP increases with education level and decreases with age of the
respondent. Each result holds for all models tested with one exception. Education
becomes statistically insignificant in Model 4.

Models 3 and 4 tests the social psychological validity of the WTP behavioral
intention by including attitudinal variables. Model 3 includes variables specifically
related to the A-P system: knowledge, concern, and value (Table 6). Statistical results
show that as concern for the A-P system resources increase WTP increases as
predicted by theory. Knowledge and value coefficient estimates are statistically
insignificant from zero. Model 4 includes general attitudes towards the environment.
As the environmental beliefs and activism scale variables increase WTP also
increases as predicted by theory. Trust in government has no significant effect on
WTP.

Attitudes, Behavioral Intentions. and Actual Behavior

Mitchell and Carson (1989, Ch. 5) and Bishop and Heberlein (1986) discuss
factors which determine whether the attitude-behavioral intention link can predict
actual behavior. Contingent valuation questions are designed to increase the
correspondence between actual behavior and behavioral intention by specifying
targets, actions, context, and timing. The contingent market in this study targets water
quality and wildlife habitat in the Albemarle-Pamlico system rather that these natural
resources in general. The payment obligation of annual taxes specifies the action,
context, and timing of willingness to pay. Increased correspondence increases the
ability to predict actual behavior from behavioral intentions. Evidence of social
psychological theoretical validity, such as the statistical significance of concern,
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environmental beliefs, and environmental activism in Model 4, increases our
confidence that the stated behavioral intention of WTP is a good predictor of actual
behavior of households if they are placed in the payment situation.

Another test of the attitude-behavioral intention link can be conducted by
exploiting the similarities and differences of the Worth (described in Table 1) and WTP
variables. The Worth variable is an attitudinal statement relative to the behavioral
intention of WTP. We expect Worth and WTP to be highly correlated. Willingness to
pay should be a better predictor of actual behavior since it has more correspondence
and proximity to actual behavior than Worth. For example, WTP for water quality is
income constrained whereas the Worth of water guality to a household is not.

Several comparisons of Worth and WTP are made. First, the mean of WTP is
significantly lower than Worth (Difference = $12.00, 1=6.87) which suggests
respondents behaved with income constraints when reporting the WTP behavioral
intention relative to the Worth attitude. Higher educated and white respondents. and
those who report more reasons for valuing the A-P system stated WTP closer to
Worth. Conversely, lower educated and non-white respondents, and those who report
fewer reasons for valuing the A-P system have a greater difference in the abstract .
Worth and the specific WTP.

The positive Pearson correlation between WTP and Worth is significant (r=0.75,
p=.0001) showing that the attitude and behavioral intention are related in the predicted
way. This result is supported by an analysis of the determinants of Worth which are
similar to the determinants of WTP (Table 8). Worth depends on the Tax (dollar
amount with no nonlinear effects), price, income, age, concern, and environmental
activism in the expected directed. Gender and environmental beliefs, which have
significant effects on WTP, do not affect Worth. Overall, less of the variance of Worth
can be explained relative to the variance of WTP explained suggesting increased
reliability of WTP as a predictor of actual behavior.

An OLS regression of WTP on Worth, which is a combination of the first two
tests, shows that for each dollar of Worth WTP increases by $0.60 (WTP = 14.61 +
0.601*Worth, R*=.56) which leads to the same implications as the first two tests. This
result also shows that the specificity of the payment obligation and institutional
framework of the contingent market elicits WTP intentions that are better predictors of
behavior than the abstract concept of Worth. The explicit payment obligation may -
cause respondents to reconsider their Worth position and respond with a more
accurate (lower) behavioral intention.
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Willingness to Pay Resulis

Starting Point Bias Adjustment

Starting point bias is not a problem if a,=0 and o.=0. Unfortunately we find that
starting point bias is a problem that must be dealt with before unbiased benefit
estimates of WTP can be presented. No accepted method for adjusting for starting
point bias has been found. Only Thayer (1981) has offered a adjustment procedure.
The Thayer method was attempted. but this estimate (with a mean WTP of $36)
includes extremely large and negative estimates of WTP and was rejected as
unreliable.

A conservative approach which adjusts only for upward bias is used.
Justification for a conservative WTP estimate is found in Hoehn and Randall (1987)
who emphasize the need for "satisfactory benefit-cost indicators” which are WTP
estimates that do not overstate true WTP. WTP is adjusted for starting point bias by
netting out the starting point effects. Household willingness to pay is equal to

W1P, = WTPS - 1.416"A + 0.00835°A%

where WEP, represents predicted WTP, WTP is the stated willingness to pay, and the
coefficient estimates are found from the ordinary least squares (OLS) regression of
WTP? on the dollar amount and dollar amount squared, i=1,...,n households. Negative
predicted WTP values are set equal to zero since negative values are implausible and
would not be permitted in the iterative political market.

Two interpretations of this procedure are available. The first interpretation is
that the OLS coefficient estimates are set equal to zero, simulating no starting point
bias. The negative guadratic coefficient term outweighs the positive linear term on the
starting points for all starting points. Netting out the starting point will reduce all stated
WTP estimates. The second interpretation is that A is set equal to zero as if the initial
starting point is zero. This approach is conservative and can be expected to generate
estimates of WTP which are less than true WTP. When starting point bias is present
stated WTP is lower than true WTP if the starting point is lower than true WTP (such
as A=0) because of implied value cues, tiring respondents, etc.

Mean WTP and Confidence Intervals

Ninety-five percent confidence intervals are constructed for the stated and
adjusted WTP estimates using the OLS starting point coefficients. These results are
found after deleting 30 outliers which were detected using the regression diagnostic of
Belsley, Kuh, and Welsch (1980). The DFBETA statistics on the price and income
coefficients were calculated for each observation from pretest runs of Model 1. The
recommended rule-of-thumb cutoff level for the DFBETA statistic is followed (Thomson
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1991). Any observation which deviated from the cutoff level is deemed a statistical
outlier and deleted from the WTP sample. A similar procedure has been used by
Desvousges, Smith, and Fisher (1987) to detect outliers.

The mean of the unadjusted WTP estimates is found in the middle column of
Table 9. Mean (unadjusted) WTP is $53 with a 25% confidence level that ranges from
$50 to $56. The mean of the corrected WTP estimates is found in the right-hand
column of Table 9. Adjusted WTP is $22 with a 95% confidence range of $20 to $25.
Since setting adjusted WTP predictions less than zero equal to zero decreases the
variance of WTP, the 95% confidence interval is found using the standard error of the
WTP distribution before negative WTP values are replaced.

The adjusted WTP estimate is less than 50% of the unadjusted WTP estimate.
This large difference can be accounted for by the approach to starting point bias
adjustment used. This approach finds a lower bound WTP estimate assuming that
starting points only upwardly bias WTP.

WTP by Use, Region, Age and Income

WTP can be partitioned according to various groups of respondents in order to
infer where the support for protection programs can be found. Two comparisons that
may be of interest is the variahility of WTP for users and nonusers of the resource for
the five sampled regions and for different age and income categories. These
particular comparisons are made as a result of statistically significant regression
results. The negative coefficient on the A-P resource access price variable suggests
that households living closer to the resource and who use the resource will have
higher WTP values. Regression results show that age and income have significant
effects on WTP.

Smith and Palmaquist (1989) suggest measurement of nonuse values for the A-
P resource. Resource user households are those who reported visiting the A-P
system within the past year for the purpose of recreational boating, fishing, swimming,
or other purposes. Users of the A-P resource state WTP which is their total economic
value containing both use and nonuse values. Nonusers of the A-P resource state
WTP which is their total economic value containing only nonuse values. WTP by
nonusers approximates the theoretical construct of nonuse value while WTP by users
may include both use and nonuse values. For all sampled regions except the
mountain region WTF by resource user households is greater than WTP by nonuser
households by $4 to $12 although these differences are insignificantly different from
zero at the 95% confidence level. In the mountain region nonusers report a slightly
higher WTP than users ($1). Overall WTP by users ($28) is significantly greater from
WTP by nonusers ($21) at the 899% confidence level. WTP is similar for regions,
again except for the mountain region which reports lower WTP by users.
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Age and income categories are constructed to minimize size differences in each
subsample. Age is divided into three groups: (1) those households 35 years and
younger, (2) between 36 and 50 years old, and (3) those 50 years and older. Income
is also divided into three groups: (1) households with less than a $25,000 annual
income, (2) those who earn between $26,000 and $40,000, and (3) those who earn
greater than $40,000. Subsample sizes range from 67 to 153. WTP decreases by
about $5 and $10 as age increases through the two categories. WTP increases by
about $5 and $10 as income increases through the two categories.
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Table 1: Descriptions of Variables

Variable

Tax ($A)

Worth

Price

Income

Education

Age

Race

Gender

Description

The dollar value ($A) in the willingness to pay question: "Would
you and your household be willing to pay $A in higher taxes, for
these programs, if you knew they would be used to protect the A-P
system?"

lterated response to the question: "Would you and your household
be willing to pay $A each year in higher taxes, for these programs,
if you knew the would be used to protest the A-P system?”

lterated response to the question: "Would it by worth $A each year
to you and your household to make sure water pollution does not
get worse and wildlife habitat remains the same in the A-P
system?”

The dollar and time costs of a trip to the Albemarle-Pamlico
Estuarine System (APES) = $.12*(round trip distance) + (.33"hourly
wage)”(round trip distance/40 mph).

Response to the question: "Which of the following categories best
represents your family's 1990 total income before taxes? Please
include all income sources such as wages, salaries, pension
dividends, net farm income, and government payments.”

Response to the question: "What is the highest grade of school you
have completed?"

Ninety-one minus the response to the question: “In what year were
you born?"

Equal to 0 if respondent answers other than white to the question
"Are you white, black, American Indian, or some other race?"
Equal to 1 if respondent is white.

Equal to 0 if the respondent is male, 1 if the respondent if female.
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Property

Urban

Knowledge

Concern

Value

Trust

Beliefs

Activism

Equal to 1 if the respondent answers "yes" to the question: "Do
you own or have part ownership in any property at or near the
coast?" Equal to 0 otherwise.

A four point scale based on the question: "Is your home located in
a rural area (1), a small town (2), a suburb (3) or a city (4)?"

Knowledge about the APES. Equal to 4 if "A Lot," to 3 if "Some,"
to 2 if "A Little," and 1 if "Nothing."

A scale variable covering two questions of concern about water
pollution and damage to fish and wildlife habitat in the APES. The
scale variable increases with more concern.

Reasons for valuing rivers and sounds of the A-P system. The
scale variable increases as reasons increase in importance.

Scale variable which increases with trust in county, state, and
Federal governmental officials to protect water quality and wildlife
habitat in the A-P system.

A weighted scale variable which increases with positive attitudes
toward the environment in general.

Scale variable which increases with activities related to positive
attitudes toward the environment
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Table 2: WTP Frequencies

Raw Data Trimmed Data®

WTP Frequency  Percent Frequency  Percent
$0 188 17.3 132 13.3
$1 - $10 49 4.5 49 4.9
$11 - $20 110 10.1 110 111
$21 - $30 94 8.6 94 9.5
$31 - $40 61 56 61 6.1
$41 - $50 56 5:1 56 5.6
$51 - $60 111 10.2 111 11.2
$61 - $70 54 5.0 54 5.4
$71 - $80 46 4.2 46 4.6
$81 - $90 36 3.3 36 3.6
$91 - $100 231 21.2 190 19.2
Over $100 53 49 53 5.3

Sample Size 1089 992

“Trimmed data does not include (1) protest zero responses, (2) information transfer
responses, and (3) nonresponses.
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Table 3: Determinants of WTP Nonresponse
Dependent Variable: Nonresponse = 1, WTP Response = 0

Variable Coetficient 1 - Value
Intercept -4.327 -3.20
Tax 0.03*** 7.98
Price -0.001 -0.68
Income 1.04x10° 0.22
Education 0.04 1.28
Age 0.01* 215
Ethnic 0.67" 215
Gender -0.52" -2.63
Property 0.41 1.66
Urban -0.34 -1.36
Knowledge -0.07 -0.69
Concern -0.08 -0.65
Value -0.009 -0.26
Trust 0.11 1.90
Beliefs -0.28 -1.32
Activism 0.09 1.76
Sample Size 1133

Model Chi-Square 116.27 (15 d.f.)
McFadden's R-Square 5

TE T W *

, 7, ¥ indicates significance at the .1%, 1%, and 5% levels.
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Table 4: WLS Coefficient Estimates of WTP for APES Protection: Model 1

Variable Coefficient t - Value
Intercept 2.83* 0.49
Tax 1.39™% 5.36
Tax? -0.008™" -3.12
Price -0.13*" -3.54
Income 8.2x10%*** 9.46

F value 49.71

Adjusted R? 0.164

Sample Size 992

Y **. " indicates significance at the .1%, 1%, and 5% levels.
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Table 5: WLS Coefficient Estimates of WTP for APES Protection: Model 2

Variable Coefficient t - Value
Intercept 4.17 0.34
Tax 1.34" 5.23
Tax’® 7.5x10°" -2.95
Price -0.12"" -3.12
Income 8.3x10™ 6.71
Education 1.667" 277
Age -0.52*** -4.25
Race 8.08 1.65
Gender -6.24 -1.63
Property 3.62 0.63
Urban 3.83 0.87
F value 24.38

Adjusted R? 0.191

Sample Size 992

***. **, " indicates significance at the .1%, 1%, and 5% levels.
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Table 6:

WLS Coefficient Estimates of WTP for APES Protection: Model 3

Variable Coefficient t - Value
Intercept -26.27 -1.47
Tax 1.33"" 5.28
Tax* -7.3x10°%* -2.88
Price -0.11* -2.80
Income 6.4x107"" 6.70
Education 1.51* 2.50
Age -0.58™" -4.67
Race 6.95 1.42
Gender -6.56 -1.71
Property 2.52 0.44
Urban 3.88 0.88
Knowledge 0.89 0.42
Concern 8.24™** 3.48
Value -0.52 -0.75
F value 20.06

Adjusted R? 0.200

Sample Size 992

" **, " indicates significance at the .1%, 1%, and 5% levels.

= led =



Table 7: WLS Coefficient Estimates of WTP for APES Protection: Model 4

Variable Coefficient t - Value
Intercept -71.89™ -2.64
Tax 1.29™ 5.16
Tax® -6.7x10°"* 2.7
Price -0.12** -3.06
Income 6.4x10%"* 6.80
Education 0.69 1.12
Age -0.49™"" -4.02
Race 2.14 0.43
Gender -7.66" -2.02
Property 1.19 0.21
Urban 4.40 1.02
Knowledge 0.98 0.45
Concern 9.53" 2.31
Value -0.99 -1.43
Trust -0.26 -0.25
Beliefs 125" 3.04
Activism 428" 418
F value 18.93

Adjusted R? 0.225

Sample Size 992

*** ** *indicates significance at the .1%, 1%, and 5% levels.
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Table 8: WLS Coefficient Estimates of Worth of APES Protection

Variable Coefficient t - Value
Intercept -27.88 -0.76
Tax 0.79*** 9.00
Price -0.127 -2.22
Income 6.9x10** 5.24
Education 125 -1.46
Age 059" -3.25
Race -12.54 -1.81
Gender -9.13 -1.75
Property 6.84 0.88
Urban 1.91.40 0.32
Knowledge 3.07 1.08
Concern 7. 2.38
Value 0.72 0.76
Trust -0.66 -0.46
Beliefs .87 0.99
Activism 3.93* 2.76
F Value 12.34

Adjusted R? 0.163

Sample Size® 873

*EkE  hh A

, -, " indicates significance at the .1%, 1%, and 5% levels.
#Sample size does not include outliers or information transfer responses.
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Table 9: Mean and 95 Percent Confidence Intervals on Willingness to Pay

Trimmed Data®

Statistic Reported WTP Adjusted WTP
Upper Bound $55.98 $24.78
Mean 93.19 22.17
Lower Bound 50.40 19.56
Sample Size 962 962

*Trimmed data does not include outliers, protest responses, nonresponses, or
information transfer responses.
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Table 10: WTP Estimates by Recreation Participation and Region

Recreation Participation

Region Use Nonuse
Mountain $17.49 $19.38
(19.27, 22)° (27.59, 162)
Piedmont $25.20 $21.07
(33.36, 65) (29.17, 162)
Coastal $30.74 $19.04
(51.02, 70) (29.13, 92)
Tidewater $26.53 $20.99
(32.05, 67) (37.51, 147)
Virginia $29.21 $20.12
(40.11, 53) (37.65, 122)

“Standard deviation and sample size in parentheses.
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Table 11: WTP Estimates by Age and Income Categories

INCOME

Less than Between Greater than
Age $25.000 $26.000 and $40.000 $40.000
35 years $22.85 $28.95 $37.40
and younger (35.10, 72)* (39.64, 142) (54.13, 69)
Between $18.15 $22.62 $32.94
36 years & (26.58, 67) (26.04, 140) (42.35, 125)
50 years
50 years $8.00 $11.84 $24.19
and older (15.29, 153) (18.94, 114) (36.89, 80)

*Standard deviation and sample size in parentheses.
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