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Executive Summary

This report documents results of a study commissioned by the National Oceanic and
Atmospheric Administration (NOAA) to improve methods for measuring the economic values
that the U.S. public places on the protection and restoration of coral reef ecosystems. The work
focused on the coral reefs of Hawaii. These reefs are obviously of economic importance to both
the state and the nation, yet there has been less economic research focused on the reefs of Hawaii
compared to other parts of the United States, particularly Florida, in the past.

Several human activities impinge on Hawaii’s coral reefs. In order to gain insights into the
public’s values for coral reef protection and restoration, the study focused on impacts from
fishing and damage to reefs from ship accidents.

Minimizing impacts from fishing served as a case study to evaluate how the public would value
steps to protect and restore reefs at the ecosystem level. More specifically, for our impacts of
fishing case study, we focused on the potential value of increasing the size of no-fishing zones, a
specific type of Marine Protected Area (MPA) around the main Hawaiian Islands, from the
current 1% of reefs to 25%. This would be done in order to achieve broader ecosystem benefits
from ecosystem protection and restoration. The figure of 25% was based on the judgment of
NOAA scientists regarding a threshold where substantial benefits to fish and the larger
ecosystems would start being achieved. Thus, although there is currently no proposal to increase
MPAs around the Hawaiian Islands by such a magnitude, expanding no-fishing zones to 25%
was a convenient, science-based case study to evaluate how much the public values large-scale
coral reef ecosystem protection and restoration.

We also studied the potential value of repairing 5 acres of reefs per year damaged by ship
accidents. This served as a case study of the public’s values for restoring coral reefs after
localized, traumatic injuries, which can result not only from ship strikes but also from relatively
small, localized spills of oil and toxics and other localized pollution events. There is currently no
specific proposal to repair such damage in Hawaii; NOAA scientists estimate that 5 acres is a
rough, current estimate of average annual damages from ship accidents. Restoration of ship-
damaged reefs would reduce recovery time by 40 years compared to natural recovery.

Recent advances in environmental economics have called attention to the possibility that people
hold both direct use and passive use values for environmental resources. Direct use values stem
from personal use of environmental resources and personal consumption of products derived
from them. For example, people may derive value from snorkeling over a coral reef or from
consuming fish produced by coral reef ecosystems. But people may also receive positive values
for reasons that are not related to direct use. For example, people may value restored ecosystems
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as part of their legacy to future generations. Early research involving focus groups indicated that
many people from across the United States do hold passive use values for Hawaii’s coral reef
ecosystems. Hence, the goal of the study was to estimate the total value — including both direct
use and passive use values — for the U.S. population.

Many services provided by ecosystems occur outside of organized markets. This is certainly true
of the passive use services associated with restoration of coral reef ecosystems. Market prices are
not available as a basis for estimating total values in such cases. For this reason, where passive
use values are expected to be a significant component of total values, environmental economists
apply so-called stated-preference (SP) methods to estimate total values. SP methods use carefully
crafted surveys to quantify economic values.

The earliest and most widely applied SP method is contingent valuation (CV). A typical

CV survey asks respondents about their values for one proposed action compared to the status
quo. For example, a conventional CV exercise in the current context might have asked
respondents about their values for expanding MPAs in Hawaii to 25% of coral reefs compared to
the current 1%.

Since 1963, more than 6,000 studies involving CV have been published in the United States and
other countries, including many in the peer-reviewed literature. CV — and other SP methods — are
still evolving and hence continue to generate scientific discussion and research. Nevertheless,
enough has been learned to gain wide acceptance of CV. It is commonly applied by a number of
federal agencies. In fact, the Office of Management and Budget and the U.S. Environmental
Protection Agency have published guidelines for its application in policy analyses. NOAA and
the U.S. Department of the Interior have approved CV for natural resource damage assessments
involving releases of oil and toxics into the environment.

In considering CV for the current study, some limitations of CV as it is usually applied became
apparent. Our goal was to evaluate three alternatives: increase MPAs to 25% or repair 5 acres of
ship-damaged reefs or both. VValuing more than one proposal in the same CV survey has
significant potential pitfalls. Conducting three separate CV studies, each focused on one of the
alternatives, also has some undesirable features.

To address these issues, we looked to the other main branch of SP methods, the so-called
attribute-based methods (ABMs). In ABM surveys, respondents are presented with two or more
alternatives. Each alternative is described in terms of its features or “attributes.” Dollar values
are included by making one of the attributes the cost of each alternative to the respondent.
Several alternatives can be introduced by varying the attributes. Respondents are asked to either
choose their most preferred alternative or to rank the alternatives.

As the project evolved, we were able to develop a new, hybrid SP approach that combines the
simplicity of CV with the ability of ABMs to value more than one proposal in the same survey.
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A second innovation was to employ internet survey technology in a way that led respondents to
rank four alternatives: the status quo, expanding MPAs to 25%, repairing 5 acres of ship-
damaged reefs, or doing both. A third innovation of the study was to administer the survey over
the internet to two internet panels in order to evaluate the potential impact of different panel
recruitment methods on the willingness-to-pay estimates.

We estimated that protection and restoration of degraded ecosystems, as exemplified by
increasing MPAs in the main Hawaiian Islands to 25%, is worth about $224.81 per year to the
average U.S. household. Restoration of coral reefs after localized injuries, as exemplified by
repairing 5 acres of reef per year after ship strikes, is worth about $62.82 per year. This makes
the estimated value of doing both about $34 billion per year when aggregated over the entire
number of households in the United States.
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1. Introduction

This chapter provides background information on coral reefs, including the goods and services
they provide, specifics about Hawaiian coral reef ecosystems, the current risks and threats to
coral reefs worldwide, and U.S. policies to protect and understand coral reefs. It also provides
the primary motivation for this study: to estimate total economic values for protecting and
restoring coral reefs in Hawaii. The secondary, methodological motivations for this study are
also addressed and supported by two literature reviews on coral reef valuation studies and the use
of internet surveys in valuation studies.

1.1 Background on Coral Reefs

Coral reef ecosystems are one of the most diverse and densely populated environments on Earth
(Spalding et al., 2001). Approximately 100,000 species of plants and animals living near coral
reefs have been named and described, but the total number of plant and animal species supported
by the world’s reefs could be close to 1 million (Reaka-Kudla, 1997). Even so, coral reefs cover
only an estimated 600,000 square kilometers and only 0.1% of the Earth’s surface (Reaka-Kudla,
1997). Coral reefs can be found in shallow lagoons (platform reefs), along shorelines (fringing
reefs), offshore (barrier reefs), and as isolated shallow areas in the open ocean (atolls). They are
generally found in warm, clear, shallow waters with few nutrients.

The ecological functioning of healthy coral reef ecosystems provides an extensive array of both
economic and ecological goods and services (Table 1.1). The types and levels of these goods and
services vary by their location and type. For example, an atoll hundreds of miles from shore will
not provide shoreline protection services, but nitrogen fixation by such a reef may be more
critical (Moberg and Folke, 1999).

1.1.1 Goods

Some goods provided by coral reefs may be renewable if utilized carefully; however, the
extraction of other goods is incompatible with sustainable uses of the ecosystem. Potentially
renewable resources include commercial and recreational fisheries, as well as other food sources
such as seaweed (Moberg and Folke, 1999). It is estimated that 50% of all federally managed
fisheries in the United States depend on coral reefs and related habitats for at least part of their
lifecycle (NOAA, 2001). The catch directly from reef areas constitutes around 10% of the fish
consumed by humans (Moberg and Folke, 1999).
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Table 1.1. Goods and services provided by coral reef ecosystems

Goods

Services

Renewable
resources

Nonrenewable
resources

Physical
structure

Biotic

Biogeochemical

Information

Social and
cultural

Commercial and

recreational fisheries

Coral blocks and
sand for building
materials

Construction of

complex structural
base for habitat by
hermatypic corals

Maintenance of coral Nitrogen fixation

reef habitat processes

and functions

Historical record
of contaminants

Recreation such as
ecotourism,
diving, and
snorkeling

Pharmaceuticals and
medical raw
materials

Raw materials for
production of lime
and cement

Protection of shallow

aquatic nursery and
feeding habitat from
severe wave action

Provision of
spawning, nursery,

breeding, and feeding

areas for many
species

Carbon cycling

Historical record
of salinity

Cultural and
religious values

Raw materials Mineral oil and gas |Protection of shoreline Maintenance of Calcium sink Historical record Maintenance of
(primarily seaweed) property from severe  species and genetic of sea temperature  traditional
for production of wave action and diversity lifestyles
agar, carrageenan, erosion
and fertilizer
Shells and corals for |Construction of new  — Export of Monitoring of Aesthetic values

jewelry and
souvenirs

land

dissolved organic
matter, nutrients,
and plankton to
nearby habitats

environmental
pollution impacts

and artistic
inspiration

Live fish and corals
for aquariums

Provision of sand to
tropical beaches

Assimilation of

waste (particularly

petroleum)

Source: Adapted from Moberg and Folke, 1999, Table 2.
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The natural resources of coral reefs also have great potential for use by the pharmaceutical
industry. Seaweeds, sponges, mollusks, soft corals, and sea anemones found on coral reefs
contain substances that may be useful in development of new anti-cancer, acquired immune
deficiency syndrome (AIDS)-inhibiting, antimicrobial, anti-inflammatory, and anticoagulating
drugs (Moberg and Folke, 1999). Coral skeletons may also be used for bone graft operations
(Moberg and Folke, 1999).

Reefs also supply other potentially renewable goods to humans such as seaweed used to produce
agar, carrageenan, and fertilizer, as well as live fish and corals for aquariums (Moberg and Folke,
1999).

Nonrenewable uses of coral reefs include the extraction of carbonate structures of corals for
building materials and for the production of lime, mortar, and cement (Moberg and Folke, 1999).

1.1.2 Services

The structure and functioning of coral reefs also provide many services of both ecological and
human importance. These services can be categorized into physical structure, biotic,
biogeochemical, information, and social and cultural services (Cesar, 2000b, Table 1).

The physical structures of coral reefs protect shallow aquatic habitats such as lagoons,
mangroves, and sea grass beds from severe wave action. These habitats, in turn, provide key
nursery, breeding, and feeding habitats for aquatic biota (Reaka-Kudla, 1997; Moberg and Folke,
1999). Additionally, coral reefs buffer wave action, providing important protection for shoreline
property. They help to prevent loss of life, property damage, and erosion during severe storms
(Reaka-Kudla, 1997; NOAA, 2001). It has been estimated that destruction of reefs in Indonesia
has resulted in 0.2 meters of coastal erosion per year (Moberg and Folke, 1999).

The coral reef ecosystem provides important spawning, nursery, breeding, and feeding areas for
many organisms. Its complex structure and heterogeneity of habitat facilitate niche
diversification and thus the potential for evolutionary development of new species (Moberg and
Folke, 1999). Coral reefs also help to maintain current biological and genetic diversity.

Coral reefs provide biogeochemical services, acting as sinks for carbon dioxide on a geologic
timescale and as minor sources on human timescales (Moberg and Folke, 1999). Coral reefs also
appear to support nearby habitats by exporting excess dissolved organic matter and nitrogen, as
well as bacterio-, phyto-, and zooplankton (Moberg and Folke, 1999).

Microbes found in coral reefs play an important role in the assimilation of waste that enters the
ocean (Moberg and Folke, 1999). Reefs can help detoxify petroleum products by converting
hydrocarbons into carbon dioxide and water. They also immobilize or sequester persistent
pollutants.
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Reefs provide valuable information to scientists about long-term changes in the environment
(Moberg and Folke, 1999). For example, reef deposits have been used to review the history of
contaminant levels in seawater and to track historical variations in temperature, salinity, and
flooding. Because they are highly sensitive to environmental change, coral reefs can also be used
to monitor current changes in the environment and effects of human disturbance and
environmental pollution.

Services provided by coral reefs extend to the cultural and spiritual realm as well. They are
important for recreational activities such as ecotourism, diving, and snorkeling. Religious rituals
in southern Kenya focus on the importance of reefs to the society (Moberg and Folke, 1999).
Reefs are also important as a traditional source of livelihood for local communities and can
maintain cultural traditions. They also offer aesthetic value and serve as artistic inspiration
(Cesar, 2000b).

1.1.3 Hawaiian coral reefs

The coral reefs of the Hawaiian Islands comprise almost 10% of reefs within U.S. territorial seas
and the exclusive economic zone (Rohmann et al., 2005)." 2

Hawaiian coral reefs contain about 55 species of stony corals, with the majority of these species
found in the Main Hawaiian Islands (MHI; Gulko et al., 2000b). About 25% to 50% of Hawaii’s
coral species are endemic (DeMartini and Friedlander, 2004), which is due to the islands’
geographic isolation from other reef habitats (Gulko et al., 2000a). Marine invertebrate diversity
is high, with more than 100 species of sponges, 1,071 species of marine mollusks, 884 species of
crustaceans, and 278 species of echinoderms. The number of species of reef and shore fishes,
557, is low compared to other Indo-West Pacific reefs. However, Hawaii has the highest
percentage of endemic fish species (24.3%) in the world.

The Hawaiian Island archipelago consists of 8 large islands and 124 small islands, atolls, reefs,
and shoals. The Hawaiian reefs consist of two regions with distinct differences: the MHI are
made up of large, populated islands with platform, fringing, and barrier reefs and the
Northwestern Hawaiian Islands (NWHI) are comprised primarily of uninhabited atolls and
banks.

1. All estimates reported in Rohmann et al. (2005) are calculated using the 10-fathom depth curve.

2. The exclusive economic zone is the area over which a state or country has the right to exploit or use marine
resources. It generally extends about 200 nautical miles seaward from the edge of the state or country’s
seaward edge.
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The MHI reefs exist in close proximity to high levels of human activities. They provide
important shoreline protection functions, generate sandy beaches, and provide food products and
recreational opportunities (Gulko et al., 2000b). These reefs cover approximately 1,231 square
kilometers (Rohmann et al., 2005).

The NWHI are older and more isolated than the MHI. They begin approximately 200 kilometers
west of the MHI and stretch northwest for more than 2,000 kilometers (NOAA, 2009). Habitats
extend from the shorelines of small islands and atolls to submerged banks and reefs at depths of
up to 183 meters (NOAA, 2009). The NWHI coral reefs account for 4.3% of all coral reefs in the
United States and cover approximately 1,595 square kilometers (Rohmann et al., 2005). The
NWHI reefs contain 51 species of stony coral and 8 species of soft coral and coral-like anemones
(NOAA, 2002). The diversity of coral species in the NWHI is low compared to other coral reefs
around the world, most likely because of their geographic isolation.

Up to half of the 7,000 marine species documented in the Hawaiian Islands are found only in the
NWHI (NOAA, 2002). The reefs there support a complex association of species, including
vertebrates (e.g., monk seals, reef and bottom fish, turtles, birds, sharks), invertebrates

(e.g., corals, anemones, jellyfish, mollusks, shrimp, crabs, lobsters, sea urchins, sea stars, sea
cucumbers), sea grasses, and algae (NOAA, 2002). Average fish biomass in the NWHI is nearly
three times greater than that in the MHI, largely due to high proportions of large predators and
larger average body sizes of fish (Maragos and Gulko, 2002).

Species of particular importance found in both the MHI and the NWHI include the endangered
Hawaiian monk seal (Monachus shauinslandi) and the threatened green sea turtle (Chelonia
mydas). Nearly the entire population of the Hawaiian monk seal is found in the NWHI, and many
areas of the islands have been designated as critical habitat for this endangered species (NOAA,
2002). Additionally, the reefs provide important nesting habitat for the threatened green sea
turtle. Ninety percent of green sea turtle nesting in the NWHI occurs at one site, the French
Frigate Shoals.

1.1.4 Risks and threats to coral reefs

Coral reefs appear to be resilient in response to periodic natural disturbances, such as destructive
storms, outbreaks of predators, and shifts in oceanographic conditions. However, they are less
able to adapt to chronic, persistent disturbance (Moberg and Folke, 1999). Additionally, chronic
anthropogenic impacts can reduce a coral reef’s ability to respond to natural disturbances.

Anthropogenic threats to coral reefs occur at the global and local levels. The primary global
threat to reefs is increased sea temperature, which results in coral “bleaching” (Cesar, 2000b).
Increases in ocean temperature have been linked to the loss of zooxanthellae, the corals’
symbiotic microalgae that assist in the production of calcium carbonate and provide the corals
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with their color (Moberg and Folke, 1999). Corals are much more susceptible to pollution and
eventually die without the assistance of zooxanthellae (NOAA, 2008).

Local threats can be summarized under the following four main categories: destructive fishery
practices; mining and dredging; sedimentation, pollution, and waste; and nonsustainable tourism
(Cesar, 2000b). Jennings and Kaiser (1998) and Jackson et al. (2001) found that although
pollution, coastal development, invasive species, and global climate change all impact coral
reefs, overfishing® is the most pervasive and direct threat to coral reefs and other coastal
ecosystems.

Other activities with similar impacts include dredging for the maintenance of navigational
channels (Cesar, 2000b; NOAA, 2001), ship groundings (Gulko et al., 2000b), and the extraction
of oil and gas from below coral reefs (Moberg and Folke, 1999).

Although tourism can be a sustainable use of reef ecosystems, nonsustainable tourism can cause
adverse impacts (Cesar, 2000b). Particular problems include the collection of reef organisms for
souvenirs (Miller and Crosby, 1998; Moberg and Folke, 1999), boat groundings, and damage by
anchors (Miller and Crosby, 1998; Gulko et al., 2000b).

The highest priority threats to reefs in the MHI include coastal development and runoff, coastal
pollution, tourism and recreation, fishing, trade in coral and live reef species, ship and boat
groundings, and nonnative species. The highest priority threats for the NWHI include ship and
boat groundings, marine debris, and alien species (NOAA, 2002). In 2006, nearly all of the
NWHI, including coral reefs, came under full protection when the area was designated as the
Papahanaumokuakea Marine National Monument.

1.1.5 U.S. coral reef policy

In June 1998, President Clinton established the U.S. Coral Reef Task Force (CRTF) [Executive
Order (EO) 13089], which is a partnership of federal, state, territorial, and commonwealth
governments; the scientific community; the private sector; and other organizations. The goal of
the CRTF is to strengthen and fill the gaps in existing efforts to conserve and sustainably manage
coral reefs and related ecosystems (e.g., sea grass beds and mangrove forests) in U.S. waters and
“to inventory, monitor, and identify the major causes and consequences of degradation of coral
reef ecosystems” (EO 13089). Duties of the task force include mapping and monitoring of

U.S. coral reefs, researching causes of reef degradation, developing measures to restore reefs and

3. Throughout this report, we use the term “overfishing” in the way it is used in fishery economics, and not in
the strict legal sense of the term used in implementation of the Magnuson-Stevens Fishery Conservation and
Management Act as amended.
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prevent further degradation, and promoting conservation and sustainable use of coral reefs
internationally (U.S. Coral Reef Task Force, 2009; U.S. EPA, 2009).

The CRTF developed the National Action Plan to Conserve Coral Reefs, which lays out
13 strategies to address challenges to coral reefs (U.S. Coral Reef Task Force, 2000). These
initiatives focus on increasing the understanding of and reducing adverse impacts to coral reefs.

The National Oceanic and Atmospheric Administration (NOAA) is co-chair of the CRTF and
has significant responsibilities for managing U.S. coral reef habitats and for undertaking
scientific research studies to better understand the nation’s coral reef resources.

NOAA also manages three National Marine Sanctuaries (NMS) with coral reef resources under
the National Marine Sanctuaries Act (NMSA, 16 U.S.C. 1431, et seq.): the Florida Keys
National Marine Sanctuary (FKNMS), the Flower Gardens Bank National Marine Sanctuary, and
the Fagatele Bay National Marine Sanctuary. Additionally, NOAA has the authority to conduct
research to understand the use of Marine Protected Areas (MPAs) under EO 13158.

1.2 Motivation for this Study

Given the economic and environmental importance of coral reef ecosystems to the United States
and around the world, NOAA convened a research team to develop better methods to evaluate
public preference for and economic values of coral reef ecosystems. The Research Team
(hereinafter referred to as “the Team”) has expertise in economics, coral reef ecology, survey
methodology, and statistical analysis.

The Team chose Hawaii as a case study. The study was conducted within a total valuation
framework to account for a wide range of possible values, including passive use values (see
Chapter 2 for more details). As shown in the literature review that follows (Section 1.2.2), this is
the first major total value study of coral reef ecosystems conducted using a state-of-the-art
survey of the population of a developed nation.

The Team also addressed several methodological issues, including:

» Using internet surveys in nonmarket valuation studies. The rapid growth of the
internet over the past two decades has made internet administration of surveys
increasingly feasible. However, the application of internet surveys in nonmarket
valuation studies is still in its infancy, as shown in the literature review below. This issue
was addressed by administering the survey to two independent internet panels.
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» Designing a stated-preference (SP) and stated-choice hybrid survey. Internet
administration allowed the Team to develop a new approach to SP surveys. In recent
years, researchers who have chosen to go beyond traditional contingent valuation (CV)
have gravitated toward the stated-choice approach. That is, survey respondents are asked
to choose their most preferred alternative from a choice set composed of two or at most
three alternatives, each of which is described in terms of its attributes. This mimics the
types of choices consumers face in the marketplace; people compare alternative products
and choose one. This is in contrast to the SP approach, which involves ranking. In
ranking questions, respondents are presented with several alternatives and asked to rank
them from most preferred to least preferred. In the marketplace, consumers are not
required to determine a full ranking. On the other hand, ranking provides more
information about preferences. Using an internet survey (see Appendix A), we were able
to use a hybrid approach that combines CV with the stated choice format, yet obtain a full
ranking of four alternatives (see Chapter 2).

4 Dealing with multiple SP questions. Data from surveys involving more than one
SP question create what has turned out to be a persistent econometric problem. When any
given respondent answers more than one such question, successive choices are not an
independent observation. Rather, successive choices are correlated. We offer here a rank-
ordered probit model, which has some desirable properties to deal with this issue, instead
of other econometric approaches that have been applied in the past (see Chapter 8).

4 Testing representativeness of internet panels. Furthermore, as discussed in the
literature review, questions remain regarding whether internet surveys can produce
results that are representative of a general population like that of the United States. We
attempt to help inform this issue by procuring and comparing survey results from two
internet samples that were recruited in different ways (see Chapter 5).

1.2.1 Review of coral reef valuation literature

As part of the research process, the Team assessed whether the existing literature on coral reef
valuation provides useful insights. For Hawaii, the most notable study is by Cesar et al. (2002).
They estimate the total economic values” of the coral reefs of the MHI to be $364 million per
year.

4. “Total economic values include all the several kinds of economic values that have been identified by
economists. Total economic value is the [willingness to pay] (WTP) for a change in the state of the world”
(NRC, 1999, p. 90).
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Although their goal may have been comparable to ours, the approach of Cesar et al. (2002) is
very different from the present effort. Both studies begin with the concept of total value, but they
involve very different empirical approaches. Our study conducted a survey of probability
samples of U.S. residents, and the survey sought to capture the fullest possible array of values
through SP questions. Cesar et al. (2002) attempted a “bottom-up” approach where they tried at
the outset, on an a priori basis, to select “the most important goods and services for coral reef
valuation” (Cesar et al., 2002, p. 11). They divided potential values into recreational value,
amenity value, fisheries value, and biodiversity value and attempted to estimate these values
separately and then total them. Cesar et al. (2002) did not account for values of U.S. residents
outside Hawaii, and many assumptions were made to complete their study.

In Cesar et al. (2002), recreational value includes an allowance for consumer surplus based on
(1) a small CV survey conducted with a convenience sample, (2) estimated recreational
expenditures associated directly with diving and snorkeling (assuming value added was 25%),
(3) estimated indirect expenditures on hotels and travel (assuming value added was 25%), and
(4) a multiplier effect of 1.25.

Amenity value was based on property prices. Project resources were inadequate for a hedonic
property value study, so amenity value is based on a simplified approach that involves expert
opinions of real estate agents and information obtained from real estate listings, tax records, and
other sources of data plus many assumptions.

Fishery value is based on the potential productivity of coral reef ecosystems from the literature
multiplied by an assumed price of $5 per kilogram, an allowance for value added, and an
assumed multiplier effect.

The estimate of biodiversity value from Cesar et al. (2002) includes an explicit estimate of
passive use values of $7,390,000. This value is not based on an original survey, but on benefits
transfer from the study by Leeworthy and Wiley (2000), who conducted a socioeconomic impact
analysis of the proposed Tortugas 2000 Ecological Reserve. Five alternative plans for the reserve
were under consideration by NOAA and the State of Florida. Although they judged that some
sort of recognition of passive use values was desirable in the context of their impact assessment,
they point out that, “To date there are no known studies that have estimated nonuse or passive
use economic values for coral reefs or marine ecological reserves” (Leeworthy and Wiley, 2000,
p. 57). Hence, they decided to gain a very rough idea of the potential magnitude of passive use
values for the reserve by referring to 19 passive use value studies that did not actually involve
coral reefs, 18 from Desvousges et al. (1992) and 1 from Carson et al. (1992). From this review,
Leeworthy and Wiley (2000) judged that values from $3 per household per year to $10 per
household per year were plausible for their case. To be very conservative, they used the low
figure and assumed that it would apply to only 1% of U.S. households.
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Cesar et al. (2002) assume that Hawaii’s households have a passive use value for reef biological
diversity of $10 per household per year (the upper end of the range from Leeworthy and Wiley,
2000) and that 1% of mainland households hold values of $3 per year (Leeworthy and Wiley’s
lower bound value). Whatever this approach’s merits are, Cesar et al. (2002) provide few
insights for our Coral Reef Valuation Study.

We were able to identify only one other published economic study of the Hawaiian reefs. Mak
and Moncur (1998) present results from a political economic analysis of efforts to protect
Hanauma Bay, a popular recreational destination that includes a large reef complex managed by
the City of Honolulu. Unfortunately for our efforts to estimate total values, the only dollar values
in Mak and Moncur (1998) are revenues from user fees.

Looking beyond Hawaii, it became clear that the international literature is dominated by
recreational studies. Brander et al. (2007) find 166 coral reef recreation studies worldwide. A
search of the Environmental Valuation Reference Inventory (EVRI)® added more recreation
studies. Although some of the studies involved surveys that could have included some passive
use values, nearly all the studies involved samples of locals and tourists and focused heavily on
recreational direct use values rather than total values. Most of these studies are found only in the
grey literature. Exceptions published in professional journals include White et al. (1997) on
various benefits and costs of reef restoration at a tourist destination in Sri Lanka; Berg et al.
(1998) on the environmental economics of reef destruction in Sri Lanka; Bowker and Leeworthy
(1998), Park et al. (2002), and Bhat (2003) on recreational direct use values of reef visits in the
Florida Keys; Arin and Kramer (2002) on the value to divers of preserving marine biodiversity
associated with coral reefs in the Philippines; Carr and Mendelsohn (2003) on recreational direct
use values of the Great Barrier Reef in Australia; Wielgus et al. (2003) on the value to divers of
damage to the Eilat Coral Beach Nature Reserve in Israel; and Parsons and Thur (2007) on the
value to scuba divers of changes in the quality of a coral reef ecosystem in Bonaire.

Studies by Seenprachawong (2001, 2002) devoted more attention to passive use values.
Seenprachawong (2001) included passive use values in a study of domestic visitors to Thailand’s
Phi Phi Island reefs. Resulting value estimates per visitor are expanded to estimate the passive
use values of the Thai working population. The value per hectare was used in a benefits transfer
to estimate the value of Thailand’s other marine national parks.

Seenprachawong (2002) is worthy of special note because it involved stated choice questions to
obtain total values. The topic is improvements in coral reefs and associated mangrove forests of
Phang Nga Bay, Thailand. The stated choice experiment was conducted using four choice sets.

5. EVRI is a database of environmental valuation studies for use in benefits transfer maintained by
Environment Canada.
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Each choice set included the status quo and two alternatives or “plans” involving reef ecosystem
improvements. Quoting from the study’s report (pp. 16—17):

Each plan is defined using four ecosystem attributes: living coral cover (a proxy
for recreational use), income from fishery (a proxy for consumptive use), flood
occurrence (a proxy for indirect use), and area protected (a proxy for nonuse
[passive use] value). The increase in income tax in 2002 is included as a
[willingness to pay] WTP measure attribute, which will provide the link between
the parameter weights of the ecosystem attributes (recreational use, consumptive
use, indirect use, and existence value) and money.

Seenprachawong (2002) differed from our study in several respects. Most importantly, data were
gathered by intercepting visitors to Phang Nga Bay and interviewing them personally.

Cesar (2000a) provides a collection of essays on the economics of coral reefs, with frequent
references to economic values. Several economically important issues are addressed including
the external effects of forestry, damaging fishing practices, coral mining, and bleaching. One of
the essays, Rodwell and Roberts (2000), surveys the positive impacts of MPAs on fisheries,
arguing that the impacts are probably substantial and so far underappreciated. The potential
importance of total values is emphasized throughout this volume. However, the only empirical
research on reef values is reported by Spash (2000) who conducted a CV study of maintaining
and improving coral reefs in Jamaica and Curacao. Like so many other studies in this literature,
the samples were drawn from locals and tourists and only estimated recreation direct use values.

This review shows that the research presented in this report is unique in several respects.
Specifically, we:

» Set out to estimate total values, not merely direct use values

» Surveyed the national population of a major developed country, not smaller
subpopulations of users

» Employed SP methods using an uncommonly large sample of respondents

» Developed econometric methods that have rarely been applied in nonmarket valuation

and have never been applied, to our knowledge, in a coral reef valuation study

» Gathered data using state-of-the-art internet administration, which led us to consider the
literature on survey research, in addition to the economics literature.
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1.2.2 Review of internet survey literature

The rapid expansion of the internet through the 1990s provided opportunities to develop a new
survey mode, internet administration. The popularity of internet surveys for both marketing and
social science research has grown rapidly. According to sources cited by Deutskens et al. (2006),
by 2004 online surveys accounted for 35% of the U.S. survey research market. As use of internet
surveys expanded, several potential advantages and disadvantages of internet administration
were soon identified (Evans and Mathur, 2005).

Best et al. (2001, p. 131) summarize why many researchers have embraced internet surveys:

The internet offers unprecedented opportunities for data collection. It provides
access to millions of potential research participants .... It permits complex
instruments capable of experimentally manipulating stimuli, accommodates audio
and video transmissions, and facilitates live interaction between participants ....
And it can be employed quickly, conveniently, and inexpensively by eliminating
the need for interviewers or synchronous interaction ....

Not surprisingly, researchers performing nonmarket valuation surveys are trying to capitalize on
the opportunities provided by this relatively new medium. Examples of SP studies in the peer-
reviewed literature that rely on internet-based data collection include studies on the value of a
statistical life by Alberini et al. (2004); climate change by Berrens et al. (2003, 2004) and Li

et al. (2005); dead zones in the Gulf of Mexico by Hudson et al. (2004); recreational fishing in
Germany by Arlinghous and Mehner (2004); water pollution at a site in Japan by Tsuge and
Washida (2003); preservation of agricultural landscape as bird habitat in Portugal by Marta-
Pedroso et al. (2007); and landscape effects of new highway construction in Denmark by
Ladenburg and Olsen (2008) and Olsen (2009). A recent study focuses on the value of morbidity
reductions (Cameron and DeShazo, 2009). Additional SP studies, including VVossler and
Kerkvliet (2003) and Rollins et al. (2008), have allowed respondents the option of responding via
the internet if they wished. In addition to SP surveys, at least one travel cost survey used the
internet, that is, Fleming and Bowden’s (2009) study of recreation at Frazier Island in Australia.

Internet surveys also have some disadvantages that could affect the validity of this study’s
results. The most serious issues from the perspective of the present study have to do with
whether parameter estimates (most notably WTP) based on state-of-the-art internet surveys are
representative of the parameter values for the underlying population. In this review, we limit
ourselves to surveys of the general public. In our case, the issue is whether values of Hawaiian
coral reef ecosystems derived by internet-based surveys are sufficiently representative of the
values of the U.S. population to be reliable.

Two closely related issues require consideration: the coverage error and potentially low overall
response rates. Schonlau et al. (2002, p. 29) describe the first issue this way:
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Coverage error is the most widely recognized shortcoming of internet surveys.
Although the fraction of the population with internet access and the skills and
hardware necessary to use the web is continually increasing, the general
population coverage for internet-based surveys still lags considerably behind the
coverage achievable using conventional survey modes.

The second issue is one of response rates and the extent to which sample results can be
generalized to the population of interest. With relatively high response rates, say 80% or higher,
a good prima facie argument can be made that for most variables, distortions due to nonresponse
bias, if any, are not likely very large. But when response rates are low, those who did respond
may not be representative of the sample, or population, as a whole. If generalizing survey results
to the population is the goal, the question of potential nonresponse bias needs to be evaluated.

So far, most internet surveys of general populations have had low overall response rates. Even
for the best internet surveys, potential response rate problems have arisen because of attrition of
respondents through various stages of recruiting. To understand how this happens, consider a
simplified example.® Suppose that the goal is to conduct an internet survey and generalize the
results to all U.S. households. Suppose that the first contact with potential respondents is through
a random digit dialing (RDD) survey. Suppose 10,000 numbers are drawn and 6,000 calls are
completed. We will assume that the original sample of telephone numbers is representative of
U.S. households. Suppose further that 3,000 individuals agree to participate and that 70% or
2,100 actually complete the survey. That would yield an overall response rate of 21% (2,100 out
of the original 10,000). Since the 21% who decided to complete the survey may not be
representative of the full sample, results may contain nonresponse bias.’

It is important to recognize that a low response rate does not necessarily mean that nonresponse
bias is a significant problem in a dataset. It only signals that one should investigate the potential
for nonresponse bias. Nevertheless, there is evidence that, even for state-of-the-art internet
sampling, issues of coverage and low response rates persist.

Lee (2006) provided a particularly thorough empirical investigation of the issues. She examined
coverage and nonresponse error in an internet survey of a sample drawn from a pool of

6. For a full discussion of response rate calculation for internet surveys, see DiSogra and Callegaro (2008).

7. Such an outcome is consistent with even the better general population internet surveys found in the
literature. For example, Berrens et al. (2004) used a sample from the general population of the United States
that was drawn from a larger, RDD pre-recruited pool of respondents; the “multistage response rate” was
24.1%. Care should be exercised in interpreting reported response rates. For example, Olsen (2009) reported a
response rate of 63.6%. On its face, such a figure would dampen concerns about nonresponse bias. However,
this is a response rate for only the last stage of the research process, where the numerator is the total number of
returned surveys and the denominator is the size of the sample drawn from a pre-recruited pool. Attrition at
stages before selection of the final sample is not accounted for in the 63.6% figure.

27



respondents recruited in advance by Knowledge Networks (KN). KN recruited its pool of
potential respondents using state-of-the-art RDD procedures. Potential coverage problems were
addressed by making WebTV available to respondents. Respondents could then use their
television sets to complete their internet surveys. New recruits were surveyed to establish
sociodemographic and other characteristics. At the time, KN had about 100,000 U.S. residents in
its pool of potential survey respondents. KN drew samples from this pool to match the

U.S. population in terms of sociodemographic and other characteristics. After the survey was
completed, KN provided weights to make statistical analyses more representative.

Lee (2006) reports an overall response rate of 5.5%. She focused on four variables: computer
ownership, prior web experience, employment, and household size. Each variable was evaluated
for the overall sample and subsamples broken down by age, education, ethnicity, region of the
country, and gender. Lee (2006) based her conclusions on comparisons with U.S. Census Bureau
(Census) statistics. Errors relating to nonresponse on part of the final sample disappeared when
controls for demographic differences between the respondents and the full sample were
introduced. “However, coverage properties of the full survey sample show some problems, and
traditional post-survey adjustments were limited in alleviating the unequal coverage of the
survey sample. The coverage problem was more evident for the subpopulation-level estimates”
(Lee, 2006, p. 460).

Of course, there are no perfect surveys. From our perspective, what matters is whether the sorts
of issues identified by Lee (2006) are sufficient to seriously bias SP estimates of WTP. Hence,
nonmarket studies that have addressed the issue are of particular interest. Berrens et al. (2003)
compared telephone and internet survey results.® Two internet sampling approaches used by two
leading internet survey firms were considered. Harris Interactive recruits pools of potential
respondents using invitations extended through advertisements, telephone surveys conducted for
other purposes, product registrations, and other means. At the time of the Berrens et al. (2003)
study, Harris Interactive had a pool of about 7 million American adults who had volunteered.
Volunteers in the pool had to have an internet connection; at the time, only about half the

U.S. population fulfilled this criterion. Berrens et al. (2003) estimated their overall response rate
from their sample at roughly 5%. Hence, both coverage and potential nonresponse bias are
possibilities. Harris International addressed these potential issues by providing “propensity
weights” for use in statistical analyses. Berrens et al. (2003) pointed out that Harris International
has had excellent success in predicting election results using this approach.

8. Berrens et al. (2004) use data from the same surveys, but focus more on the role of information in
SP studies. They do not explicitly consider whether coverage and non-representativeness are problems in that

paper.
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The other internet sample is from KN. The overall response rate for Berrens et al. (2003) is
24.1%. The standard for comparison is a survey administered entirely by telephone to an
RDD sample with an overall response rate of 45.6%.

Berrens et al. (2003) did not find reasons to be concerned about the representativeness of either
the Harris International or KN samples. They conclude (p. 2), “with appropriate weighting,
samples from these [internet] panels are sufficiently representative of the U.S. population to be
reasonable alternatives in many applications to samples gathered through RDD telephone
surveys.”

Marta-Pedroso et al. (2007) compared performance of in-person and internet surveys in Portugal.
Their in-person interviews were conducted on beaches at a time when many Portuguese vacation
there. They achieved a response rate of 84%. For their internet sample, they sent out email
invitations to a nonrandom sample of subscribers to Portugal’s leading internet service provider.
The overall response rate was 5.1%. The internet sample tended to be younger and better
educated than the in-person sample and to have higher incomes. Nevertheless, WTP to protect an
agricultural landscape to benefit birds was lower for the internet respondents. Matra-Pedroso

et al. (2007) take this to be a virtue, since it is more conservative. They conclude that the internet
approach is promising for CV studies and deserves further research.

Fleming and Bowden (2009) compared the performance of travel cost surveys administered by
mail and the internet. Mail surveys with mail-back envelopes were distributed to visitors to the
recreation site. The mail response rate was 31.6%. Internet respondents were recruited through
invitations posted on several websites. Their internet response rate was estimated to be 33%,
which is based on the number of completed surveys divided by the number of times the
invitations were opened.® Fleming and Bowden (2009) conclude (p. 88), “We find that the web-
based survey yields a sample not significantly different than the mail survey in terms of gender,
age, income, education and country of residence of respondents, and at a substantially lower
cost.” Estimates of consumer surplus per visit based on the two datasets were quite close.

Olsen (2009) used stated-choice questions to evaluate landscape effects of highway location.
Mail and internet administration are compared. In Denmark, where this study was done, internet
coverage is not so large an issue as in other countries. Fully 90% of the Danish population has
access to the internet, either at home or at work, and 74% report using the internet at least once a
week. Olsen’s internet sample came from a pre-recruited pool assembled by a Danish survey
firm. Olsen reported an internet response rate of 63.6%. This is the number of completed surveys

9. Fleming and Bowden (2009) argue that this underestimates the response rate since some people may have
opened the website more than once before completing the survey. On the other hand, they also admit that it is
impossible to estimate how many people viewed the invitation and had visited the recreation site, but decided
not to open the invitation.
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divided by the sample size, so the response rate would have been lower had attrition through the
entire recruitment process been accounted for.

In the Olsen study, the mailed survey was targeted to a sample drawn at random from names and
addresses in the Danish Civil Registration System. The mail response rate was 60.3%. The
results from the two samples were compared based on response rates, protest responses,
demographics, WTP, estimation precision, and certainty of choice. Some differences were
observed, but they did not translate into a difference in estimated WTP. Olsen (2009, p. 607)
concluded that while some mode effects™® may persist, “Considering the advantages as well as
the continuing increase in internet access in the general population, internet sampling appears to
be a valid replacement of the traditional mail sampling approach in SP surveys considering
valuation of nonmarket goods.”

In a groundbreaking study, Cameron and DeShazo (2009) addressed this issue for a stated choice
study that focused on the value of health outcomes. Their survey was administered to a

U.S. sample by KN. As noted above, KN addresses the coverage issue by offering free internet
access and WebTV to potential respondents who do not have internet access. As was also noted,
KN samples are drawn to match the U.S. population in terms of demographics from the Census
and other characteristics. Also, weights are provided to facilitate statistical analyses, which
hopefully lead to final results that are representative of the U.S. population. In an appendix to
their paper, Cameron and DeShazo (2009) ask whether these procedures succeeded in
overcoming the coverage and response rate problems.

Studying nonrespondents is difficult because, by definition, there are no survey responses from
them. To overcome this hurdle, Cameron and DeShazo (2009) assembled a dataset from the
Census tracts where nonrespondents lived. They compared Census tract characteristics of the
more than half a million people in the original RDD sample with characteristics of the

1,801 people who completed their survey and met certain criteria for inclusion in the final
dataset. Though it was not a perfect match, the authors concluded that it was strong enough to
generalize their results to the population.

We find results from the nonmarket valuation literature encouraging. Possible issues stemming
from coverage and nonresponse errors do not appear to be as serious as some have feared, at
least for high-quality internet surveys. Still, this literature is in its infancy and more research is
obviously warranted. The present study is in this tradition. We compare results from two internet
panels (described in Chapter 6 and Appendix H), recruited in different ways, to see whether
coverage and response rate effects were present.

10. Olsen (2009) is not referring to coverage or nonresponse effects here, but to other ways in which mail and
internet responses may differ.
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1.3 Report Structure

This report presents the Team’s efforts to use an SP survey to estimate the public’s value for
protecting or repairing Hawaiian coral reefs and to address some methodological issues
discussed in Section 1.2. Chapter 2 defines the environmental “goods” to be valued in this study
and explains the theoretical and methodological foundations of the Team’s approach. Chapter 3
outlines the steps involved in the survey development process, which included focus groups,
one-on-one interviews, design of the survey information, external review, Office of Management
and Budget (OMB) clearance, pretesting, and finalizing the survey instrument. Chapter 4
presents the section-by-section wording of the coral reef valuation survey instrument, providing
insights as to why the Team chose to present illustrations, questions, and other materials to
respondents. Chapter 5 describes the survey implementation process, including sample design
and selection and the data collection process. Chapter 6 compares the two internet panel samples
to the 2008 General Social Survey (GSS) and the 2006-2008 American Community Survey
(ACS) in order to identify any systematic differences in the two datasets. Chapter 7 presents the
responses to the choice questions and describes the responses to other key questions in the
survey, including scenario acceptance and validity questions. Chapter 8 identifies the WTP
estimate for the value of protecting or repairing coral reefs in the MHI.
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2. Economic Valuation

In this chapter we define the environmental “goods” to be valued (Section 2.2), discuss the total
valuation framework (Section 2.3), lay out the methodological foundations of the Team’s
approach (Section 2.4), and outline the approach for total value estimation (Section 2.5).

2.1 Introduction

As noted in Chapter 1, some threats to coral reef ecosystems occur over broad areas while others
are more localized. This study estimates values of expanding MPAs around the MHI (broad) and
repairing coral reefs damaged by ship strikes (localized).

Because many environmental services provided by coral reefs are not valued in markets,
measuring the total value of MPAs and ship strike repairs requires a nonmarket valuation
approach. In this study, we used an SP approach. SP methods elicit individuals’ WTP by directly
presenting tradeoffs between obtaining the good or service in question and paying some
additional costs and, in turn, foregoing the proposed change and not incurring any additional
costs. Among SP methods, traditional CV methods (Boyle, 2003) and so-called attribute-based
methods (ABMs; Holmes and Adamowicz, 2003) are alternative approaches. Most often,

CV applications focus on a single program to improve the environment. ABMs allow for the
valuation of multiple programs within the same survey instrument. Each alternative program
(including baseline conditions) is described in terms of a series of attributes that combine to
represent a state of the environment. Different alternatives for improving the environment are
defined by changing the attribute levels.

Several variants of ABMs have appeared in the literature, with two being prominent. One is what
we will call the “stated-choice approach.” As described in Section 2.4, stated-choice questions
present survey respondents with two or perhaps three alternatives in a table format that makes
the attributes easy to compare. Respondents are asked to choose their most preferred alternative.
The other SP approach is ranking or rating' (also considered in Section 2.4). In this approach,
attributes are described for several alternatives, and respondents are asked to either rank the
alternatives from most preferred to least preferred or to rate them on a qualitative scale.

In this study, we adopted a hybrid approach, which is explained in Section 2.5. Our approach has
much in common with CV, yet uses an attribute-based format that allowed us to estimate values
for expansion of MPAs, or the implementation of a ship damage repair program, or both

1. For simplicity of exposition, we treat ranking and rating together.
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programs within a single survey. And, through internet administration, we were able to gain a
full ranking of the three alternatives and baseline.

2.2 Environmental Goods Defined

Overfishing is the most widespread threat to the coral reef ecosystems of the MHI. In his popular
book on coral reef ecology, Gulko (1998, p. 189) put it this way:

When I was a kid, there were so many more reef fish than there are today....
Although there are many causes to the decline of nearshore fisheries in Hawai'i, a
prominent one is simply overfishing. Our population has steadily grown and more
and more people want to fish. This, along with an increased ability to catch fish
and a decrease in habitat space for recruitment, has led to a dramatic decrease in
fish populations. When was the last time you saw a really large school of
anything?

Fishery statistics show that commercial catches in recent years have been around 10% of historic
highs (Dye and Graham, 2004). Even allowing for unsustainable high catches as exploitation of
stocks expands rapidly, there is clear evidence that fishing levels far exceed the amounts that
would produce maximum sustainable yields. The result is that few large fish are present on the
reefs, especially primary consumers that keep undesirable algae levels under control and allow
corals to thrive.

In recent years there has been increasing interest in no-fishing zones (a type of MPA) as a
strategy to combat overfishing (Bohnsack and Ault, 1996; Davis, 1998; Sanchirico, 2000, 2004,
2005; Roberts et al., 2001; Gell and Roberts, 2002; Meester et al., 2004). The idea is that no-
fishing zones provide a refuge for young fish to mature and become more fecund. For coral reefs,
the hope is that this will lead to more coral growth and associated coralline algae, enhance
nonconsumptive recreation like snorkeling and scuba diving, and increase quantities of catchable
and viewable fish outside the MPA. This strategy has succeeded in restoring coral reef
ecosystems and catches in several locations around the world.

For this case study, we valued an increase in MPAs around the MHI from the current level of 1%
to 25%. The increase to 25% protection was arrived at through consultation with NOAA
scientists and available literature (Sladek Nowlis and Roberts, 1999; Gell and Roberts, 2002;
Sladek Nowlis and Bollermann, 2002). Expanding the MPA to 25% would provide the minimum
amount of protection needed (a threshold) to restore reef ecosystems and catches of reef fish
outside of the MPA. With 25% of the MHI reef ecosystems protected from fishing, catches
would increase to roughly 50% of historical levels, although rebuilding the stocks could take

10 years to be fully realized. In the judgment of the scientists, the ecosystem, both inside and
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outside the MPAs, would be enhanced by the presence of more birds, seals, corals, and other sea
life. Thus, expansion of no-fishing areas served as a good case study for considering the values
to the public for protection and restoration of coral reef ecosystems more generally. We are not
aware of any proposals to expand MPAs around the Hawaiian Islands by this magnitude.

The second environmental good evaluated in this study was repair of coral reefs damaged by
ship strikes. Ship strike injuries and their repair are fairly well defined, easy to describe, and
have specific policy relevance to NOAA. It also served as a good case study of the values the
public would place on restoration after other localized injuries to coral reefs, such as oil spills
and urban pollution.

Coast Guard records indicated that damage to MHI reefs varies significantly from year to year.
NOAA scientists estimated that, on average, about 5 acres of reef per year are damaged. Studies
in Florida and elsewhere show that reefs that have been seriously damaged can easily take

50 years to grow back but that active restoration can restore reefs in about 10 years. This
involves planting coral raised elsewhere and restoring living coral that has been broken up.
Under the scenario developed in the survey, about 5 acres of reef per year would be restored. We
are unaware of any such proposal to repair damaged reefs in Hawaii.

2.3 Total Valuation Framework

Below we present the total valuation framework employed in our study using the specific
changes in the two environmental goods: expanding MPAs and repairing ship strike injuries.

As a starting point, take the indirect utility function of a typical person:

U =nP,M, MPA,S) (2.1)
where:

P = a vector of market prices

M = money income

MPA = 1,25 = percent of coral reef ecosystems in MPAs around the MHI

S = 0 for “no repair of ship damage”; 1 for the “ship damage repair program.”

For simplicity, we will suppress the price vector, assuming that enlarging MPAs and/or
establishing a ship damage repair program will not affect market prices. Baseline utility is given
by:

U, =1(M, 1,0) (2.2)
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Enlarging the MPAs alone would yield utility of:
Uy aso =1(M,25,0)3U, 23)

Equality would hold if this person would receive no benefit from expanding MPAs. WTP for the
expansion of the MPAs to 25%, assuming no ship repair program, is WTPg defined by:

n(M =WTP., 25,0) =n(M, 1,0) (2.4)

Likewise, WTPs, WTP for the ship repair program and given no expansion in the MPAs, is
defined by:

n(M -WTP, 1,1) =n(M, 1,0) (2.5)
And WTP for both MPA expansion and ship damage repair is symbolized by WTPg and defined by:
n(M -WTPR,, 25,1) =n(M, 1,0) (2.6)

Even such a simple model can hide significant complexities. Both direct use and passive use
values could be embedded in the WTP definitions. Increasing the areas protected by MPAs is
particularly interesting.” Many U.S. residents may support expanding the MPAs for reasons that
have nothing to do with their personal use in the future. Indeed, focus groups conducted in
preparation for our survey, as described in Chapter 3, indicated that many people who never plan
to visit Hawaii, or otherwise benefit from the MPAs through direct use, still support their
expansion. For example, many support expanding MPAs in order to pass along improved
ecosystems to future generations. In such cases, the three WTP definitions would represent pure
passive use values. For someone who uses Hawaiian reefs, the motives underlying the WTP
values may be more complex. Such a person may still hold passive use values, but if MPAs
enhance their visits to Hawaii for snorkeling, diving, fishing outside MPA boundaries, or other
activities, then direct use values would be added in. The effect of the MPAs on trips taken and
utility obtained is implicit in the individuals’ optimization process leading to their maximization
of their indirect utility function.’

2. Since the size of ship damages is so small relative to the acres of coral reefs that are available for direct use,
we speculate that the total value of ship damage repairs is predominantly a passive use value. For most users,
there are hundreds of thousands of undamaged acres available as substitutes.

3. The assumption that the price vector, P, is not affected by expanding the MPAs is important here. If prices
are affected, then this would need to be explicitly accounted for by introducing the price change into the
analysis.
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No attempt will be made here to unravel direct use and passive use values, either theoretically or
empirically. The theoretical challenges are formidable, and it is not clear that they have been
fully resolved.*

Furthermore, and most important, what matters most is the total economic value, not the direct
use or passive use value considered separately. Economics has a long tradition of avoiding the
motives for value. One small exception in environmental economics, which goes back to
Milgrom (1993), relates to passive use values motivated by altruism (see also Freeman, 2003).
Supposedly, if such altruism is “nonpaternalistic,” then resulting passive use values should not
be counted in measuring welfare. However, regardless of what the theoretical merits of this
argument are, so far it has been entirely void of empirical content. A valid way of asking people
in the real world to distinguish between their passive use values that are paternalistic and
nonpaternalistic has not panned out.

In principle, as the term implies, total value is very comprehensive in its coverage of possible
economic values, but there are practical limitation. Consider the possible benefits and costs to
commercial fishers from expanded MPAs. In principle, commercial fishers have as much chance
as anyone else of being included in a national sample for our survey and would incorporate
expected gains and losses from fishery restoration in their values for WTPg. In practice, however,
commercial fishers might not have much confidence in this answer. If it were desirable to know
the benefits and costs to commercial fishers from expansion of MPAs, for example, to better
understand the income distributional implication of the proposal, then a separate study of
commercial fishing impacts might be warranted. Such a study is beyond the scope of our work. It
should be added that it would not be correct, from a theoretical point of view, to add these
commercial fishing benefits and costs to the results of the work reported here.

2.4 Methodological Issues and Opportunities

The Team considered two methods for measuring total value: CV and stated choice. A

CV method has the virtue of directness and simplicity. In a typical CV study, respondents are
asked about their values for a single program. Here, for example, we might have asked about
their values for expanding MPAs from 1% of MHI reefs to 25%. Our goal, however, was to
value three alternatives to the status quo: expansion of MPAs alone, repairing ship strikes alone,
and both programs together. Valuing all three options in a single survey using traditional

CV methods would have been challenging. Three standalone CV questions would have been

4. For an attempt, see Freeman (2003). Freeman bases his analysis on weak complementarity; passive use
value becomes the residual when the price of direct use becomes prohibitive. But, in most cases, the actual
price of direct use will not be prohibitive for everyone, and the boundary between direct use and passive use
values becomes murky.
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required. Splitting the sample and conducting three separate CV surveys would have increased
overall sampling costs. If implementing one of the programs alone and implementing both are
really options, one could argue that respondents need to know this in order to make informed
choices. Performing three separate surveys would have ruled out the ability to inform
respondents about all three alternatives to the status quo. ABMs are capable of valuing more than
one program in the same survey, and we turned in that direction to incorporate these issues.

Stated-choice questions, as the term is used here, involve presenting respondents in a survey with
two or more alternatives. Each alternative is described in terms of its characteristics or attributes.
In a recreational fishing study, for example, fishing sites might be described in terms of their
catch rates, distance from home, and other characteristics. Where monetary values are sought,
the cost or price of the alternatives is also included as one of the characteristics. A group of
alternatives defined in this way is known as a choice set. Alternatives are distinguished by
having different characteristics or attribute levels. Traditionally, in stated-choice studies,
respondents have been asked to reveal which of the alternatives from the choice set they most
prefer.

The stated-choice approach is well established in the literature on environmental economics
(Kanninen, 2007). It evolved from conjoint analysis, a method used extensively in marketing and
transportation research (Louviere et al., 2000). Conjoint studies have most often asked
respondents to rank or rate alternatives (Holmes and Adamowicz, 2003). Choice questions used
in environmental economics have typically been less demanding than the conjoint questions used
in marketing and transportation. Rather than asking respondents to fully rank a number of
alternatives or rate them depending on their relative preferredness, they require only that
respondents choose the most preferred alternative (a partial ranking) from multiple alternative
goods (i.e., a choice set). This procedure seeks to capitalize on the fact that choosing the most
preferred alternative from some set of alternatives is a common experience in everyday life.

Morikawa et al. (1990) note that responses to choice questions often contain useful information
on tradeoffs among characteristics. Quoting from Mathews et al. (1997), who studied
recreational fishing, stated-choice “models provide valuable information for restoration decisions
by identifying the characteristics that matter to anglers and the relative importance of different
characteristics that might be included in a fishing restoration program.” Johnson et al. (1995,

p- 22) note, “The process of evaluating a series of pair wise comparisons of attribute profiles
encourages respondents to explore their preferences for various attribute combinations.”
Furthermore, Adamowicz et al. (1998a) note that the repeated nature of choice questions makes
it difficult to behave strategically. As mentioned previously, choice questions allow for the
construction of alternatives with characteristic levels that currently do not exist. This feature is
particularly useful in marketing studies whose purpose is to estimate preferences for proposed
goods, where various characteristics can be manipulated in arriving at final product designs. For
example, 30 years ago, Beggs et al. (1981) assessed the potential demand for electric cars.
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Similarly, researchers estimating the value of environmental goods are often valuing a good or
condition that does not currently exist, e.g., MPAs around coral reefs that are currently open to
exploitation.

Examples of environmental economic applications are numerous. Magat et al. (1988) and
Viscusi et al. (1991) estimate the value of reducing environmental health risks; Adamowicz et al.
(1994, 1998b, 2004), Breffle et al. (2005), and Morey et al. (1999a) estimate recreational site
choice models for moose hunting, fishing, and mountain biking, respectively; Breffle and Rowe
(2002) estimate the value of broad ecosystem attributes (e.g., water quality, wetlands habitat);
Adamowicz et al. (1998a) estimate the value of enhancing the population of a threatened species;
Layton and Brown (1998) estimate the value of mitigating forest loss resulting from global
climate change; and Morey et al. (1999b) estimate WTP for monument preservation in
Washington, DC. In each of these studies, a price (e.g., tax or a measure of travel costs) is
included as one of the characteristics of each alternative, so that preferences for the other
characteristics can be measured in terms of dollars. Other examples include Swait et al. (1998),
who compare prevention versus compensation programs for oil spills, and Mathews et al. (1997)
and Ruby et al. (1998), who ask anglers to choose between two saltwater fishing sites as a
function of site characteristics.

Alternatively, a number of environmental studies have followed a more conventional conjoint
approach by using ranking or rating questions. Ranking studies present respondents with three or
more alternatives and ask them to rank them from most preferred to least preferred. Rating
studies ask respondents to rate the degree to which they prefer one alternative over another, often
on an integer scale such as 1 to 10. For example, Opaluch et al. (1993) and Kline and Wichelns
(1996) develop a utility index for the characteristics associated with potential noxious facility
sites and farmland preservation, respectively. Johnson and Desvousges (1997) estimate WTP for
various electricity generation scenarios using a rating scale in which respondents indicate their
strength of preference for one of two alternatives within each choice set. Other environmental
examples include Rae (1983), Lareau and Rae (1989), Krupnick and Cropper (1992), Gan and
Luzar (1993), and Mackenzie (1993).

Adamowicz et al. (1998b) provide an overview of choice and ranking/rating experiments applied
to environmental valuation. They argue that choice questions better predict actual choices than
do rating questions because choice questions mimic the real choices individuals are continuously
required to make, whereas individuals rank and rate much less often.

Although CV and stated-choice methods both provide unique avenues for economic valuation,
neither method alone would help us accomplish our goals of using one survey instrument to
evaluate the three alternatives to the status quo and to obtain a full ranking of the programs. As a
result, the Team developed a hybrid approach to measure total value. This approach, discussed in
more detail in the next section, allowed the Team to address the methodological issues discussed
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above and provided the opportunity to explore a new approach to estimate total values for
environmental goods.

2.5 A Hybrid Stated-Preference Approach for Total
Value Estimation

The hybrid approach we implemented maintained some of the simplicity associated with CV. A
full attribute-based survey could have been used to evaluate more than one program to expand
MPAs and more than one program to repair ship injuries. However, we did not need to make the
valuation exercise that complex in order to achieve project objectives. Valuing only one program
for MPA expansion, one for ship strike repairs, and one for both made the effort somewhat
comparable to a traditional CV study. On the other hand, we were able to adapt ABMs to
summarize the information presented to respondents in a single table that allowed them to review
relevant information and make easy comparisons across the alternatives. Such comparisons
should help them to more thoroughly explore their preferences and values at the beginning of the
valuation exercise and hence make better-informed choices.

Choice questions - and rating/ranking questions — normally describe the alternatives in terms of
a relatively small number of characteristics. For example, Opaluch et al. (1993) characterize
noxious facilities in terms of seven characteristics; Adamowicz et al. (1998b) use six
characteristics to describe recreational hunting sites; Johnson and Desvousges (1997) use nine
characteristics to describe electricity generation scenarios; Mathews et al. (1997) use seven
characteristics to describe fishing sites; Morey et al. (1999a) use six characteristics to describe
mountain bike sites; and Morey et al. (1999b) use two characteristics to characterize monument
preservation programs.

In our study, each alternative was characterized by three attributes: whether there was a program
to repair damages to coral reefs from ship strikes, whether no-fishing zones would remain at 1%
of the coral reef ecosystems or be increased to 25%, and the cost to the respondent, to be
assessed as an increase in federal taxes each year.

Using an internet survey, we were able to preserve the traditional stated-choice format, yet obtain
a full ranking of four alternatives. Through focus groups and cognitive interviews, we found that
most respondents had little or no difficulty with choice questions involving up to four
alternatives. The first choice question, a version of which is presented in Figure 2.1, asked
respondents to choose their most preferred alternative from a choice set containing four
alternatives. This is similar to a traditional stated-choice question. But then, thanks to internet
administration, we were able to show each respondent the remaining three alternatives — those
that were not chosen as most preferred in the first choice question. They were then asked to
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Current Reef Repair No-Fishing
Program Program Zones Program

Full Program

% of coral reefs
protected by no-
fishing zones
(acres)

1% protected
(3,000 acres)

Declining marine
life

1% protected
(3,000 acres)
Declining marine
life

25% protected
(75,000 acres)
Increasing marine
life

More fish caught
outside zone

25% protected
(75,000 acres)
Increasing marine
life

More fish caught
outside zone

Acres of coral reefs
repaired from ship
injuries per year

No acres
repaired

Injuries last about
50 years

5 acres repaired
Injuries last about
10 years

No acres
repaired

Injuries last about
50 years

5 acres repaired
Injuries last about
10 years

Added federal taxes

paid by your $0 $55 $45 $100
household each year®

Which program is c c c c

your most preferred?

Figure 2.1. First choice question from the survey instrument.

choose their most preferred alternative from the remaining three. Once this choice was made, a
new screen presented respondents with their remaining two alternatives and asked them to
choose their most preferred (see Chapter 4 and Appendix A).

The first alternative in Figure 2.1, labeled the “Current Program,” was the status quo; nothing
would be done about overfishing or ship damage, and the cost is zero. The Current Program was
always the first alternative presented. In Figure 2.1, the second column involves only repair of
ship damage - no-fishing zones remain at 1% and the cost is $55. The third column would
increase no-fishing zones to 25% but no ship damages would be repaired. The cost in this
version is $45. Finally, the fourth alternative involved both additional no-fishing zones and
repair of ship damages, and the cost is $100.

5. The figure provided here is an example of 1 of the 16 versions of the survey. The only attribute that varies
between each version is the cost. The Current Program is always $0 and the alternative programs are always
greater than $0.
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Based on experience gained in several previous studies involving choice questions, giving
respondents a direct opportunity to choose to do nothing new and pay nothing is helpful. In a
properly designed study, some respondents will not prefer any of the alternatives involving
changes from the status quo that will cost them the specified amounts of money. Forcing them at
the outset to choose between two or more alternatives, none of which they like, can alienate
respondents and lead to unreliable responses. Including the status quo as an explicit choice
allows them to immediately express such feelings.

Within a given survey, the dollar costs of each alternative remained the same. This avoided the
confusion that might have been introduced if costs were varied from one choice question to the
next within the same survey. Varying the costs in order to estimate WTP was accomplished by
having different versions of the survey with different cost structures. The different versions of
the survey were randomly assigned to different respondents. The construction of the cost
combinations in different versions of the survey is explained in Appendix B.

As noted, once follow-up choice questions were completed, a complete ranking of the four
alternatives was obtained. We maintained the traditional choice question format, which asks only
that the respondents choose their most preferred alternative from a choice set, yet through
internet administration of follow-up choice questions, the full ranking was obtained.
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3. Development of the Survey Instrument

This chapter describes the steps taken to develop the Coral Reef Valuation Study survey
instrument. Development included conducting focus groups, designing the survey information,
obtaining external peer reviews, obtaining OMB clearances, performing one-on-one interviews,
pretesting, and finalizing the survey. Each step is described below. Note that several of these
steps were performed multiple times (e.g., one-on-one interviews).

3.1 Focus Groups

Focus groups were used to develop basic survey concepts and refine the Team’s understanding
of the general population’s experience and familiarity with and understanding of coral reefs and
issues affecting coral reefs.

Three rounds of structured interviews in a focus group setting — two sessions per round with
seven to nine participants per session — at different locations across the United States were
conducted between January 2003 and January 2004. For the first round, Team members
interviewed 13 people on January 16, 2003, in Honolulu, Hawaii. The second round was held on
October 28, 2003, in Madison, Wisconsin, where 21 people were interviewed. Questions were
asked to determine participants’ perceptions and understandings of coral reefs and what
additional information they would like to know about coral reefs. Then, risks to reefs were
discussed and participants’ views of the threats were elicited. Finally, various options for
managing coral reefs were discussed and the value of the management options was explored.

On January 5, 2004, 19 individuals were interviewed in San Diego, California, for the third and
final round of focus groups. The purpose of this round was to determine how the mainland public
would respond to the following questions:

1. Should a higher priority be placed on restoring overfished ecosystems of the MHI or on
protecting pristine ecosystems of the NWHI?'

2. How important is it to increase the percentage of coral reef ecosystems that will be
maintained in no-fishing areas for the NWHI and for the MHI?

1. The Team did not address this research question in the final survey instrument, which was sent to the
internet panels in 2009. We were precluded by OMB from including the NWHI as part of the choice questions.
In the final survey instrument, the NWHI was used solely as a substitute.
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3. How much money should be spent to enforce regulations relating to no-fishing areas?

4. How much money would participants be willing to pay to restore a reef damaged by a
shipwreck?

Participants were informed about the composition and importance of coral reef ecosystems in
general and of the coral reef ecosystems in Hawaii in particular. Additional questions were asked
after this information was presented in order to determine if the information had been
communicated successfully. Then, the moderator led a discussion to determine participants’
opinions regarding various management options of coral reefs. Concepts of value for
management options were then explored.

Based on the findings from these three rounds of focus groups, the Team began development of
the full survey instrument.

3.2 June 2004 One-on-One Interviews

We conducted three rounds of one-on-one interviews in Denver, Colorado, and Washington, DC,
in June 2004, and interviewed 26 respondents. These interviews were conducted in preparation
of the first pretest.” About half of the participants took a self-administered paper and pencil
survey; the other half took a verbal protocol survey. Participants were asked to spend about 20 to
30 minutes on the self-administered survey. They were encouraged to put an “X” next to any part
of the survey that they felt was unclear or that they did not understand. After the surveys were
completed, one-on-one interviews were conducted to debrief each participant on any issues
identified with the survey. By enabling respondents to complete the full survey before being
interviewed, respondents were able provide immediate and focused feedback. Necessary
revisions were made to the survey between rounds of one-on-one interviews.

For the verbal protocol survey, participants were encouraged to read the information out loud
and to talk about the survey with the interviewer who wrote down the respondents’ comments.
After completing the survey, the interviewer asked a series of probing questions to see how the
participant felt about the survey and whether certain points were clearly addressed. Again,
necessary revisions were made to the survey between rounds of one-on-one interviews.

2. OMB approval for the first three rounds of one-on-one interviews was not required. We conducted these
interviews in Denver on June 10, 2004 (interviewed 9 people), and in Washington, DC, on June 17, 2004
(interviewed 9 people), and June 22 and 23, 2004 (interviewed 8 people).
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3.3 Initial Design of Survey Information

Based on what we learned from our collaboration with NOAA, other scientists, and stakeholders,
as well as from the focus groups and one-on-one interviews, the Team continued with
development of the full survey instrument. The instrument was designed to provide sufficient
information such that all respondents would be able to answer all questions without any
complications and within about 30 minutes.

Because not every respondent was familiar with coral reefs in Hawaii, the Team was careful to
include information that would be needed to make informed choices in the valuation exercises
and to test this information in the focus groups. The Team also designed the questions needed to
generate the data for valuation, including SP questions and questions relating to the variables to
be included in the survey.

3.3.1 Physical/natural science panel

To ensure that the scientific information provided to survey respondents was up-to-date and
accurate, the Team reviewed the literature on issues regarding coral reef ecosystem management
and drafted issue papers,’ developed questions to identify additional issues and opinions on the
scientific issues relating to coral reefs, and convened a panel of scientists® to review all scientific
information in the survey. This panel was asked to evaluate the issue papers, identify major
issues facing Hawaii’s coral reef ecosystems, identify the most important issue(s) affecting coral
reefs in Hawaii, provide scientific facts to describe the goods and services from coral reef
ecosystems that people would care about (ecosystem services), and, most important, describe
how these ecosystem services would change under different policy and management protection
scenarios.

This panel also reviewed the 2005 pretest instrument.

3.4 External Peer Reviews

The survey instrument and related materials (e.g., underlying economic theory, experimental
design) then underwent three formal rounds of independent peer review.

3. The issue papers presented an overview of coral reefs and their status in Hawaii, as well as information on
fishing impacts, natural and artificial reefs, invasive species, pollution, and MPAs.

4. Panel members included Dr. Alan Friedlander (fisheries ecologist, Ocean Institute, Waimanalo, Hawaii),
Dr. Richard Grigg (professor of oceanography, University of Hawaii), Dr. Charles Birkeland (biologist,
University of Hawaii), and Dr. Paul Jokiel (biologist/coral ecologist, University of Hawaii).
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The first NOAA peer review was conducted in November 2004 by Professor Richard Carson of
the University of California at San Diego, an expert in the field of nonmarket valuation and
survey methods, and Professor Stanley Presser of the University of Michigan, an expert in survey
research and cognitive psychology. This review took place after the initial instrument had been
developed but before the final instrument was completed to allow for incorporation of comments.
Based on comments provided by Drs. Carson and Presser, the survey instrument was revised and
tested.

The second NOAA review, also by Drs. Carson and Presser, was conducted prior to finalization
of the pretest survey instrument in March 2005. Based on this review, the Team determined that
the survey instrument was ready for field testing through a pretest.

Prior to pretesting, as part of the Information Collection Request, OMB performed a
comprehensive review of the survey instrument, experimental design, and sampling and analysis
plans. OMB made a preliminary request for information from NOAA on the incentive
compatibility of a choice experiment. In response, the Team developed a memorandum on the
issue for OMB review.

Dr. Jon Krosnick, a social psychologist and survey researcher at Stanford University, evaluated
the general readability and clarity of the survey instrument.

3.5 2005 OMB Clearance

In order to conduct the first pretest using KN’s established internet panel, we submitted the
required paperwork to OMB as required by the Paperwork Reduction Act. We included a
discussion of the motivation for the overall survey format, survey question justification, and
information placing this survey in the context of similar surveys that had already conducted.
OMB then granted approval to conduct the first pretest.’

3.6 2005 Pretest

The purpose of a pretest was to test the survey instrument in the field where the main survey
would be conducted. The pretest also gave an indication of expected response rates and helped to
identify any issues with the survey instrument that had not been revealed during the development
and design stages.

KN administered the coral reef pretest from August 10 to August 31, 2006, and produced
216 completed surveys.

5. OMB control number 0648-0531, expired September 1, 2006, ICR Reference Number: 200507-0648-003.
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3.7 2008 OMB Clearance

After receiving and analyzing the first pretest results and after considering suggested revisions to
the survey instrument from NOAA, an additional pretest was conducted before the full survey
was administered to a national sample. A request was submitted to and approved by OMB to
conduct a second pretest, several rounds of one-on-one interviews, and the main survey.
Approval was conditional on providing OMB with a simplified briefing of pretest results and any
proposed changes to the survey instrument or implementation plan.®

3.8 April 2009 One-on-One Interviews

Two rounds of one-on-one interviews of 32 individuals were conducted in Denver, Colorado,
and Washington, DC, in April 2009. These two rounds were performed in preparation for the
second pretest.” Participants were invited to a facility where they took the survey via the
cognitive interview process. These intense one-on-one interviews lasted from 30 to 90 minutes.

3.9 2009 Pretest

KN administered the second pretest from April 23 to May 12, 2009. A total of 225 surveys were
completed. Results were used to refine the final survey instrument and experimental design.

3.10 Finalization of the Survey Instrument

Based on findings from the 2009 pretest, wording changes were made to the coral reef valuation
survey instrument (see Appendix A).

In Chapter 5 we discuss the actual field administration of the survey to representative samples of
the U.S. population.

6. OMB control number 0648-0585, expires March 31, 2012, ICR Reference Number: 200903-0648-007.

7. OMB approval was obtained to conduct these last two rounds of one-on-one interviews and to interview up
to 32 respondents. These interviews were conducted in Denver on April 1 and April 2, 2009 (interviewed
16 people) and in Washington, DC on April 7 and April 8, 2009 (interviewed 16 people).

55



4. Structure and Content of the Final
Survey Instrument

This chapter presents the section-by-section wording of the final Coral Reef Valuation Study
survey instrument.

The survey instrument has seven sections. The first section (Screens 1 through 5) briefly
introduces the topic of the survey, tests whether respondents have audio capabilities on their
computers, and provides a warm-up question. The second section (Screens 6 and 7) familiarizes
respondents with the survey format, content, and purpose. The third section (Screens 8

through 18) describes baseline conditions of Hawaiian coral reefs (i.e., conditions before
overfishing and ship strikes). The fourth section (Screens 19 through 30) describes one of the
threats to coral reefs on the MHI: overfishing. It also describes a plan to alleviate the pressure
from overfishing by increasing the size of no-fishing zones. The fifth section (Screens 31
through 38) explains the impacts of another threat to coral reefs: ship strikes. It also presents a
plan to repair coral reefs damaged by ship strikes. The sixth section (Screens 39 through 48)
shows respondents the Current Program and several alternative programs and asks them to
choose their most preferred programs. The seventh section (Screens 49 through 68) asks a series
of debriefing questions. Actual screen shots of the administered survey are provided in
Appendix A.

4.1 Section 1. Instructions and Warm-up

Screen 1 begins the survey by letting respondents know that the survey will include questions
about coral reefs and that they will have an opportunity to provide comments at the end of the
survey. It also thanks people in advance for their participation.

This survey will include questions about coral reefs. If you like, you can give us your
comments about any or all of today’s questions at the end of this survey.

Thank you for your help!

The next three screens deal with audio. Screen 2 informs respondents about the upcoming audio
clip on Screen 3, tells them that the upcoming audio clip is not related the content of the survey,
and reminds respondents to turn on their audio speakers.
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On the following screen, you will hear a short music file. The music is not related to the
subject matter of this survey. It is only used to find out whether your Internet device
allows you to hear audio files.

Before you proceed, please make sure that the speakers of your Internet device are turned
on.

Screen 3 tests whether panel members have audio capability to determine which version of the
survey they will receive. Respondents hear a short, 18-second clip of music.

Please listen to the entire music file before pressing the “Next” button to continue your
survey.

Screen 4 asks respondents whether they heard the audio clip. Did you hear the music
file?'

If respondents answer “yes” to this question, they are directed to Screen 4a. This screen informs
them that some instructions are also given by audio and that they should turn up their audio.
Respondents are also reminded to read the screen carefully, even if audio is provided.

Later in the survey, some instructions are given with additional audio explanations.
Please have your audio on to receive instructions. Please read each screen carefully, even
if audio is provided.

Those who answered “no” or “not sure,” who did not have speakers, or who could not hear the
audio clip did not have any audio throughout the rest of the survey. (In fact, the audio was used
only as a supplement for the choice question descriptions on screens 41 and 42.)

Screen 5 presents respondents with questions from the nationally representative GSS,? which are
placed at the beginning of the survey to serve both as a warm-up and to provide information to
help evaluate potential attitudinal differences between the respondents to our survey and
respondents to the GSS. We presented the GSS questions in the survey in the same manner as
they are presented in the GSS (see question wording below). These warm-up questions ask
respondents whether they think that we spend too much, too little, or about the right amount on
space exploration, the environment, health, assistance to big cities, law enforcement, drug
rehabilitation, and education. Half of the respondents see the problem category descriptions just

99 ¢

1. Respondents could answer “yes,” “no,” or “not sure” for this question.

2. See Chapter 6 for a discussion of the GSS.
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described.’ The other half were asked the same question but saw different problem category
descriptions: spending on the space exploration program, improving and protecting the
environment, improving and protecting the nation’s health, solving the problems of big cities,
halting the rising crime rate, dealing with drug addiction, and improving the nation’s education
system.

We are faced with many problems in this country, none of which can be solved easily or
inexpensively. Below are some of these problems. For each one, please indicate if you
think we are spending too much money on it, about the right amount, or too little money
on it.

4.2 Section 2. Introduction

Section 2 introduces the topic of the survey: management options for coral reefs in Hawaii.
Screen 6 tells respondents that the survey will give them information about a program and that
the government wants to hear their opinions about whether to start this new program, which
would require taxpayer money.

MANAGEMENT OPTIONS FOR CORAL REEFS IN HAWAII —-
WHAT IS YOUR OPINION?

Sometimes the Government considers starting a new program. The Government does not
want to start a new program unless people are willing to pay for it. One way for the
Government to find out about this is to give people like you information about a program
in a survey like this, so you can make up your own mind about it.

To ensure respondents did not think the survey designers were endorsing any particular views,
respondents were told that different people have different views about the program.

Some people think the program they are asked about is not needed; others think it is. We
want to get the opinions of all kinds of people.

Respondents then learned about the particular program addressed in this survey. This part of
Screen 6 also tells them that their opinions are important and that the survey will provide them
with some information to answer questions.

3. The versions were randomized across surveys. The category descriptions are described in the GSS as the
“standard” and “variant” wording version of the spending questions.
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The particular program addressed in this survey involves coral reefs in Hawaii. The
federal government is considering options to increase the protection of coral reefs around
Hawaii, but it is not sure if it should do more, because this will require more government
spending paid for by taxpayers.

Even though you may not be familiar with this issue, as a taxpayer your opinions matter.
We will provide you with information to help you answer the questions. Through this
survey, government officials will consider your opinions, along with information from
scientists and planners, when deciding what more, if anything, to do.

At the bottom of Screen 6, panel respondents are informed that their participation is voluntary
and respondents are provided an opportunity to obtain more information.

Y our participation is voluntary.

If you would like more information about your rights as a survey participant, please click
here. S

Screen 6 explicitly identifies NOAA as a U.S. government agency funding the survey. The
NOAA logo is prominently displayed on the initial screen of the survey as is the OMB control
number and expiration date.

This survey is funded by the National Oceanic and Atmospheric
Administration, which is a U.S. government agency charged with making
decisions about coral reef management for the United States.

OMB NO.: 0648-0585 Coral Reef Economic Valuation Final Survey Approval
Expiration 03/31/2012

Respondents who checked the box near the bottom of Screen 6 were directed to Screen 6a.
Screen 6a provides information about the policies regarding survey participation and efforts to
protect respondents’ privacy. Respondents are also provided an 800-telephone number to call if
they have any questions.

You may skip any questions that you do not wish to answer. You will not be disqualified
from participation in other surveys. As always, your identity will not be reported or
linked to any data resulting from the study. All of the terms and conditions described in
the Privacy and Term of Use Policy that you received with your Internet access
equipment are in effect. If you have questions about this survey, you may contact Panel
Relations at (800) 782-6899.
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Screen 7 informs respondents that this survey will present information about coral reefs,
including pictures and maps. Respondents also learn that they can move forward or backward in
the survey through links provided on the lower left corner of each screen and return to wherever
they were in the survey before linking to any information.

In this survey, you will be presented information about coral reefs, including pictures and
maps.

For upcoming screens, if you want to review information that you saw earlier, you can go
back by clicking the “Previous Information” button on the screen. When you are done
reviewing the information, you can return to where you were in the survey.

4.3 Section 3. Description of Baseline Conditions

Section 3 presents information about coral reefs and coral reef ecosystems using text and an
illustration. The text in Screen 8 describes what a coral reef ecosystem is and where coral reefs
are found, highlighting the types of marine animals found on and near coral reefs. These pictures
were intended to build some interest in the survey and to remind people about what they may
have seen on television or in magazines about coral reefs.

Below is a picture of a coral reef ecosystem from Hawaii, including various types of coral
and fish.

Coral reefs are found throughout the world in ocean waters less than 300 feet deep.

Coral reefs are made of connected skeletons of millions of small animals called
corals.

Coral reef ecosystems include the coral reefs, neighboring areas of sea bottom, ocean
waters, and many kinds of fish, plants, and animals nearby.
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Coral reef ecosystems provide a place to live for many ocean species including fish,
sea turtles, seals, dolphins, shrimp, octopuses, sea snails, sea plants, and sea birds.

Most coral reef ecosystems are in water less than 60 feet deep.

This information is followed by a question on Screen 9 asking how often a respondent has read
or heard about coral reefs. The responses to this question can be used to differentiate survey
respondents’ level of previous familiarity with coral reefs.

How often have you read or heard about coral reefs, either in U.S. waters or elsewhere?*

Screen 10 then asks how many times respondents have been to a coral reef in the United States
or elsewhere.

About how many times have you been to a coral reef in the U.S. or elsewhere to fish,
snorkel, scuba dive, view marine life, or for some other reason?

If a respondent has been to a reef before, he/she is asked on Screen 10a where this visit occurred.
Where have you visited a coral reef?”

On Screen 11, respondents learn that 10% of coral reefs in the United States are found around the
Hawaiian Islands; most other coral reefs are found around Florida. They also learn that the
Hawaiian Islands are commonly divided into two groups: the MHI and the NWHI.

About 10% of coral reef ecosystems in the U.S. are around the Hawaiian Islands; most of
the rest are around Florida.°

The Hawaiian Islands are commonly grouped into the Main Hawaiian Islands and the
Northwestern Hawaiian Islands, as shown on the next screen.

4. The response categories for this question were “not often at all,” “slightly often,” “moderately often,” “very
often,” and “extremely often.”

5. Response categories included “Florida,” “Puerto Rico or the U.S. Virgin Islands,” “Other Caribbean, Gulf of
Mexico, or Atlantic Ocean locations,” “Hawaii,” ‘“Pacific Ocean locations other than Hawaii,” and “Other
(specify).”

6. Rohmann et al. (2005) estimate that the MHI and NWHI represent approximately 7.6% of coral reefs within
the U.S. territorial seas and the economic exclusive zone (inside the 10-fathom depth curve).
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A map appears on Screen 12 to show respondents the location of the MHI. The text below the
map communicates some basic information about the MHI and the reefs around them.

The Main Hawaiian Islands are eight larger islands, where nearly all of Hawaii’s people
live.”

These islands are surrounded by about 300,000 acres® of coral reef ecosystem.

These coral reefs are heavily used for recreation (fishing, boating, diving, and
snorkeling), for commercial fishing, and for cultural and religious activities by native
Hawaiian people.

Screen 13 then shows another map of the Hawaiian Islands that highlights the NWHI. The text
below the map describes more about the NWHI. In order to evaluate respondents’ preferences
for restoration of coral reef ecosystems around the MHI, we felt that respondents needed to know
about nearby coral reef ecosystems, particularly given that the coral reef ecosystems around the
NWHI are in near pristine condition.

7. Friedlander et al. (2005).
8. Rohmann et al. (2005).
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The Northwestern Hawaiian Islands consist of many small, mostly uninhabited islands
that stretch 1,500 miles northwest of the Main Hawaiian Islands (about the same distance
as from Miami to Boston).’
These islands are surrounded by about 400,000 acres'® of coral reef ecosystem.
This area was made a National Monument in 2006."'
Screen 14 then asks whether respondents have ever lived in Hawaii.
Have you ever lived in Hawaii, or have you never lived in Hawaii?'?

Screen 15 asks whether respondents have ever visited Hawaii.

.. .. .. ..al3
Have you ever visited Hawaii, or have you never visited Hawaii?

9. NOAA (2007) states that the NWHI extend for 2,000 kilometers, or about 1,242 miles (1,242 miles was
rounded to 1,500 miles to give respondents a more familiar and comparable distance from Miami to Boston).

10. Rohmann et al. (2005).
11. Federal Register Notice (1998).
12. Response categories include “Yes, I have lived in Hawaii” and “No, I have never lived in Hawaii.”

13. Response categories include “Yes, | have visited Hawaii” and “No, I have never visited Hawaii.”
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Screen 16 asks how likely respondents are to visit Hawaii in the next 10 years.
In the next 10 years, how likely is it that you will go to Hawaii?'*

The questions on Screens 14 through 16 are used to segment those whose values might include
direct economic use value versus those whose values would hold pure passive economic use
values.

On Screen 17, respondents see four scenes from coral reefs around Hawaii. These include
pictures of schools of fish near reefs, sea urchins common in Hawaii, a variety of shallow coral,
and giant trevally often seen in Hawaiian waters. These pictures provide a transition between
answering questions and providing the next bit of information. These pictures were inserted to
break up the survey with material that would maintain interest.

Schools of fish live near reefs Sea urchins are common in Hawaii

A variety of shallow coral Giant trevally are often seen in
Hawaiian waters

14. Response categories include “I definitely will not go to Hawaii,” “I probably will not go to Hawaii,”
“I may or may not go to Hawaii,” “I probably will go to Hawaii,” and “I definitely will go to Hawaii.”
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Screen 18 then highlights two reasons why coral reef ecosystems around Hawaii are unique:

(1) 25% to 50% of the species found around the Hawaiian Islands do not occur anywhere else in
the world and (2) the NWHI reefs are in a remote location and still in a relatively unaltered
natural state (i.e., mostly untouched by humans).

The coral reef ecosystems around the Hawaiian Islands are unique.

One-fourth to one-half of the many corals, fish, and other marine species found
around the Hawaiian Islands are found nowhere else in the world."

The Northwestern Hawaiian Island coral reefs are in a nearly natural condition; there
are few large coral reef ecosystems anywhere in the world that remain so untouched
by humans.

4.4 Section 4. Overfishing

This section introduces overfishing as the first of two main threats to coral reef health in the
MHL "

Screen 19 first describes what is meant by “overfishing” and the ways that it can affect annual
catches of reef fish, size of fish, fish reproduction, and types of fish around the MHI.

OVERFISHING

Overfishing occurs when more fish are caught than an ecosystem can replace.
Overfishing injures Hawaiian coral reef ecosystems.

Because of overfishing around the Main Hawaiian Islands:

Total annual catches of reef fish have fallen by about 90%.

Few fish grow to be large.

15. See Gulko et al. (2000) and DeMartini and Friedlander (2004).

16. Clark and Gulko (1999) found that about 80% of nearshore fish in the MHI are overfished. Gulko et al.
(2000) found that overfishing is one of the main threats to coral reefs on the MHI, particularly on O’ahu.
Jennings and Kaiser (1998) and Jackson et al. (2001) also found that although pollution, coastal development,
invasive species, and global climate change all impact coral reefs, fishing is the most pervasive and direct
threat to coral reefs and other coastal ecosystems.
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Fish reproduction is low because there are fewer large fish. Large female fish produce
more eggs.

There are fewer plant-eating fish that keep algae from smothering the coral reefs. The
coral reefs are less able to support other marine life and less able to recover from
other stresses like storms or pollution.

Screen 20 then tells respondents that there is currently not a lot of fishing around the NWHI. As
a result, the NWHI coral reef ecosystem has a more natural system with more fish and a larger
variety of fish than the MHI coral reef ecosystem. Respondents also learn that the NWHI are
permanently protected from overfishing due to its National Monument status.

Around the Northwestern Hawaiian Islands:

Currently, there is very little fishing.

This coral reef ecosystem is in a natural condition, with many more fish and a larger
variety of fish than around the Main Hawaiian Islands.

Many large fish, seals, and other species at the top of the food chain still live here,
whereas they have been greatly reduced around the Main Hawaiian Islands.

As a National Monument administered by the federal government and the State of
Hawaii, the Northwestern Hawaiian Islands are permanently protected from
overfishing.

Drawings appear on Screen 21 to show respondents current conditions at the MHI and how the
MHI looked before overfishing occurred. By seeing the two drawings side by side, respondents
can see that under conditions before overfishing occurred, there were more reef fish and healthier
coral ecosystems than under current conditions. Because overfishing is not occurring at the
NWHI, a similar screen was not used to show a before-and-after shot for the NWHI.
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The following drawings represent current conditions in the Main Hawaiian Islands and
how they would have looked before overfishing.

Current conditions of coral reefs around Conditions of coral reefs around
the Main Hawaiian Islands the Main Hawaiian Islands
before overfishing

A solution to the overfishing problem in the MHI — implementation of no-fishing zones — is then
described on Screen 22. Respondents learn what no-fishing zones would do to reduce the
impacts of overfishing, that this management tool has been effective in other locations such as

Florida to help improve coral reef health, and that other activities such as recreational diving can
still occur in no-fishing zones.

A SOLUTION TO OVERFISHING IN THE MAIN HAWAITAN ISLANDS:
NO-FISHING ZONES

No-fishing zones can be used to prevent or limit overfishing in the Main Hawaiian
Islands. No-fishing zones are areas of the ocean where fishing is not permitted.

Where overfishing has occurred, no-fishing zones will allow the number, size, and
variety of fish to increase inside the zones. '~ More fish means that there will also be
more seals, sea birds, and other marine life.

17. Gell and Roberts (2002) summarized results from 16 case studies around the world and found that marine
reserves lead to increases in abundance, body size, biomass, and reproductive output of exploited species.
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When nearby areas remain open to fishing, fish from within no-fishing zones migrate
and increase the number, average size, and varieties of fish in areas outside the no-
fishing zones.'®

No-fishing zones have been effective in rebuilding coral reef ecosystems in other
places such as Florida."

Snorkeling, diving, and similar activities are allowed in no-fishing zones.

The text on Screen 23 then highlights some undesirable consequences associated with
developing no-fishing zones, including additional government spending, potential loss of
commercial fishing jobs, and displacement of recreational fishing. Presenting this information
demonstrates to respondents that protection comes at a cost.

However, no-fishing zones can have undesirable effects:
Commercial fishing jobs may temporarily be lost until catches increase.
Recreational fishing has to be relocated away from the no-fishing zones.

Federal government spending on enforcement will be required because many of the
reefs are managed by the federal government. The State of Hawaii will pay its fair
share of enforcement costs for reefs in state waters.

Following the discussion of no-fishing zones, Screen 24 asks respondents whether they agree
with statements about three issues: commercial fishing jobs, sport fishing opportunities, and
federal government involvement.”® This question serves two purposes. First, it breaks up the
presentation of important information and, second, it provides additional information to assess
respondents’ preferences for protecting coral reefs via no-fishing zones.

Below is a list of statements. Please indicate whether you strongly disagree, somewhat
disagree, neither agree nor disagree, somewhat agree, or strongly agree with each of the
following statements.

18. Gell and Roberts (2002) find that in Florida, for example, recreational fishermen were catching larger fish
outside the Merritt Island Wildlife Refuge.

19. Gell and Roberts (2002) cite that the Merritt Island National Wildlife Refuge, the Sanctuary Preservation
Areas, and the St. Lucian reserves all provide benefits inside and outside the marine reserves.

20. The specific statements were: “Protecting jobs of commercial fishermen is more important than protecting
Hawaiian coral reefs,” “Protecting recreational fishing is more important than protecting Hawaiian coral
reefs,” and “The federal government should take an active role to protect Hawaiian coral reefs.”
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Next, Screen 25 tells respondents about a proposal to increase no-fishing zones from the current
1% to a new level of 25% of the coral reef ecosystems around the MHI.

OPTIONS TO INCREASE NO-FISHING ZONES AROUND
THE MAIN HAWAIIAN ISLANDS

There are options for increasing no-fishing zones around the Main Hawaiian Islands.
Currently, about 1%' of the coral reefs around the Main Hawaiian Islands are included
in no-fishing zones. One option being discussed would increase the no-fishing zones
around the Main Hawaiian Islands to 25%>* of the coral reefs.

More details about this option are shown on the next screen.

Screen 26 uses a pie chart to show the current level of coral reefs protected by no-fishing zones
in Hawaii (1%), the proposal to increase this area to 25% (an increase of 24%), and the proposed
area that would be left unprotected by no-fishing zones (75%). In addition to presenting this
information in percentage terms, the actual areas of ocean currently protected (3,000 acres), the
additional area proposed to be protected (72,000 acres), and the area proposed to remain
unprotected (225,000 acres) are also shown on the chart. Presenting this information in acres and
percentages helps respondents understand the scale of the area that would be protected by the no-
fishing-zones program.

21. Gulko et al. (2000). The actual figure is less than 1%, but we used “about 1% as a baseline to simplify the
scenario.

22. In order for these protected areas to provide any fisheries benefits, 20-30% of the reef area needs to be
protected from exploitation (Sladek Nowlis and Roberts, 1999; Sladek Nowlis and Bollermann, 2002). Gell
and Roberts (2002, p. 6) make a similar finding, “the most convincing success stories come from places in
which between 10 and 35% of fishing grounds have been protected.”
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In about 10 years, the total amount of reef fish caught each year in the Main Hawaiian
Islands would increase from 10% to about 50% of historic levels.

The entire Main Hawaiian Island coral reef ecosystem would be healthier, support
more marine life, improve the quality of recreation, and improve religious and
cultural uses by native Hawaiians.

To balance out the information provided on Screen 27, Screen 28 presents some of the
disadvantages of increasing the area of no-fishing zones around the MHIs, such as high
enforcement costs and prohibition of commercial and recreational fishing within the no-fishing
zone. Presenting the advantages as well as the disadvantages helps to ensure that a balanced and
neutral presentation on these issues is given to respondents. This screen also reminds respondents
that the NWHI are already protected from overfishing. The purpose of this last bullet is to
remind respondents about substitutes. Theory and practice dictate that for respondents to reveal
their true preferences, they need to be aware of such substitutes.

Some reasons for not increasing no-fishing zones around the Main Hawaiian Islands:

Enforcement costs will be high. Part of the costs would be paid for by all
U.S. taxpayers through increased federal taxes. The rest of the costs would be paid for
by the State of Hawaii.

Recreational and commercial fishing will not be allowed within the no-fishing zone.

The coral reef ecosystem around the Northwestern Hawaiian Islands is already
protected from overfishing.

Screen 29 uses illustrations to compare conditions in 10 years (1) if no-fishing areas continue to
protect only 1% of coral reefs and (2) if no-fishing areas are increased to protect 25% of coral
reefs.
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COMPARING CORAL REEF CONDITIONS AROUND THE MAIN

HAWAIIAN ISLANDS
Conditions in about 10 years Conditions in about 10 years
if 1% of the coral reefs remain protected if no-fishing zones are increased to
by no-fishing zones protect 25% of the coral reefs

Screen 30 then asks respondents if they have any comments about the information provided so
far. Respondents typed their answers in the space provided. The purpose of this question was to
give respondents an opportunity to express any thoughts about the material presented so far and
to break up the flow of the survey.

Do you have any comments about the information provided so far?

4.5 Section 5. Ship Accidents

Section 5 introduces ship accidents as another threat to coral reefs around the MHI.

Screen 31 tells respondents more about the frequency of ship accidents. Ship accidents occur
about 10 times a year in the MHI and can significantly impact a localized area of the reef.
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SHIP ACCIDENTS

Ship accidents are another cause of injuries to coral reefs around the Main Hawaiian
25
Islands.

On average, about 10 accidents occur each year”® where private and commercial boats
and ships lose control, often in storms. While these ships rarely sink, they do damage
coral reefs.

Screen 31 also presents four bullet points about ship accidents These bullet points explain where
most ship accidents occur, the severity of injuries to coral reefs from these accidents, the amount
of reefs injured in an average year, and the amount of time it takes for nature to fully repair these
injuries. This section describes the effects of ship groundings in the MHI and highlights the fact
that natural recovery of the reefs from these groundings typically takes about 50 years. During
this time, a reef’s health, and many of the coral reef-associated activities such as snorkeling and
diving, may be affected. The ship grounding scenario provides a description of localized impacts
on ecosystem health, contrasting with the broader effects associated with overfishing. It is
included to help elicit a range of values for the types of management actions that are available to
help improve coral reef health in the MHI.

These accidents usually occur around the Main Hawaiian Islands, where most ship
traffic occurs.

Severe injuries to the coral reefs usually range from a few square feet to an acre (an
acre is about the size of a football field).

In an average year, a total of about 5 acres of coral reefs are injured around the Main
Hawaiian Islands.

It typically takes about 50 years for nature to fully repair these injuries.’ This means
that activities like fishing, diving, and snorkeling may be affected for many years.

25. See Gulko (2002).
26. Based on the average number of reported vessel groundings between January 1998 and November 2001.

27. The value of 50 years was used based on discussions with a coral reef ecologist, Joe Shittone, at NOAA’s
Office of National Marine Sanctuaries (personal communication, September 16, 2004).

73



Screen 32 uses two illustrations to show respondents an (1) MHI coral reef without any damage
from ship accidents and (2) MHI coral reef where a ship accident has occurred.

Main Hawaiian Island coral reefs where Area of coral reef where
no ship accident has occurred a ship accident has occurred

Screen 33 serves to break up the text and to see whether respondents have heard about, read
about, or seen where ship accidents have injured coral reefs in Hawaii or elsewhere.

Have you ever heard about, read about, or seen where ship accidents have injured coral
reefs in Hawaii or elsewhere?”®

Next, Screen 34 tells respondents that management actions, such as planting living coral from
coral farms into injured areas and restoring injured coral that is still alive, could help the reef
recover faster after ship accidents (10 years rather than 50 years). This section explains that these
actions have been effective in other locations, such as Florida, in restoring the reefs in a much
shorter period compared to natural recovery.

28. Response categories were “yes” and “no.”
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OPTIONS TO REPAIR CORAL REEFS INJURED FROM SHIP ACCIDENTS
AROUND THE MAIN HAWAIIAN ISLANDS

Actions can be taken to help coral reefs recover faster after ship accidents, such as
planting living coral from coral farms into injured areas and restoring injured coral that is
still alive.

With repairs, injured coral reefs typically recover in about 10 years, rather than in
about 50 years with natural recovery.

These types of repairs have been successful around Florida and elsewhere.

The next screen, Screen 35, tells respondents that the federal government, with the State of
Hawaii, is considering a new program to repair ship injuries to coral reefs that would repair
about 10 sites (about 5 acres) each year.

The federal government, with the State of Hawaii, is considering a program to repair ship
injuries to coral reefs around the Main Hawaiian Islands. About 10 sites, totaling about
5 acres, would be repaired each year.

Respondents are told that it is not possible to make boat and ship owners pay for repairs because
it is often difficult to track which ship caused the injury. This information helps avoid protest
amongst respondents who think it was unfair for them to pay for the injuries because the boat
and ship owners are responsible.

As part of the proposed program, boat and ship owners will be required to pay for such
repairs. However, it is often not possible to find those who caused the injuries or to
collect payment from the persons responsible.

To be consistent with the section on overfishing, the survey presents the advantages and
disadvantages of the coral reef repair program. Screen 36 starts by presenting the advantages.

Some reasons for a coral reef repair program:

These sites would recover in about 10 years, rather than in about 50 years with natural
recovery.

This program would help maintain Hawaii’s coral reef ecosystems and would reduce
the impacts from ship accidents to recreation and other activities.
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Screen 37 lists some of the disadvantages of this program, such as the small amount of reefs
repaired each year compared to the actual number of coral reefs around the MHI.

Some reasons against a coral reef repair program:

Since the Main Hawaiian Islands have about 300,000 acres of coral reefs, 5 acres
injured by ship accidents each year is only a very small percentage.

A program like this would require additional costs beyond what can be collected from
the ship owners that caused the damage.

Part of the costs that are not paid by ship owners would be paid by all U.S. taxpayers
through increased federal taxes. The rest of the costs would be paid by the State of
Hawaii.

In order to break up the text, Screen 38 then asks respondents if they have any comments about
the information provided so far.

Do you have any comments about the information presented so far?

4.6 Section 6. Stated-Preference Questions and
Follow-up Evaluation

In Section 6, respondents are asked to identify which combination, if any, of the management
actions they prefer. The two management actions (no-fishing zones and restoration of ship
accident damages) are summarized, and a series of SP questions is asked.

Screen 39 first reminds respondents who reported that they could hear the audio clip from
Screen 3 to make sure their speakers are turned on.”’ This screen also provides instructions for
re-playing or pausing the audio.

For the next few screens you will be provided with some audio instructions. Please make
sure your audio is turned on.

If you want to listen to the audio again, press the “Play” button that looks like this: » on
the upcoming screens. If you want to pause the audio, click the button that looks like
this: 1.

29. This screen is shown only to those respondents who answered “yes” to the question on Screen 4.
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Next, Screen 40 introduces the concept of choosing among alternative programs.

Which Program Do You Prefer?

The following questions ask you to choose among alternative programs that have
different combinations of actions to protect and restore coral reef ecosystems around the
Main Hawaiian Islands, at different costs to you.

Introductions of the programs begin on Screen 41 with a description of the Current Program, or
the status quo, via text shown on the screen and audio.*® In addition to teaching respondents
about the Current Program, this screen teaches respondents how to read the choice tables. Row 1
always presents the percent of coral reefs (and corresponding acres in parentheses) protected by
no-fishing zones. Row 2 always presents the acres of coral reefs repaired from ship injuries per
year. The last row always shows the added federal taxes paid by households each year. For the
Current Program, 1% of coral reefs are protected by no-fishing zones, no acres of coral reefs are
repaired from ship injuries, and $0 would be added to federal taxes each year.

In each question, the Current Program describes the reef management actions that are
currently in place and the expected results if these are continued.

In Row 1: The Main Hawaiian Islands no-fishing zones are kept at the current 1% of the
coral reefs. The number of fish and the quality of the reefs will continue to decline.

In Row 2: Ship injuries to coral reefs around the Main Hawaiian Islands are not
repaired. Currently, ship accidents injure about 5 acres each year. It takes about
50 years for these reefs to recovery naturally.

Current Program

% of coral reefs protected from no-fishing 1% protected
Z0nes. (3,000 acres)
(acres) Declining marine life.

No acres repaired

[Acres of coral reefs repaired from ship injuries Injuries last about 50 years

er year.
[Added federal taxes paid by your household $0
each year

30. The audio recording on Screen 41 reads the text in italics to respondents who said they could hear the audio
clip from Screen 3. These respondents also saw the text in addition to hearing it. Respondents without audio
capability only saw the text on this screen.
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The last row shows the additional cost paid by your household each year: With the
current program, there will be no additional actions, and therefore no added federal
taxes paid by your household to protect and restore coral reef ecosystems around the
Main Hawaiian Islands.

When you are finished reviewing this table click on the NEXT button

The first choice question is presented to respondents on Screen 42. This screen explains the
Current Program and the three alternative programs using bullets as well as a table. Additionally,
those with audio capabilities hear the text in italics via the audio clip. The Current Program is
always the status quo: no new no-fishing zones in the MHI, no additional efforts to restore vessel
grounding damages, and no additional taxes. The Full Program includes a combination of
increasing no-fishing zones in the MHI to 25% and repairing 5 acres of reefs injured because of
ship strikes each year, which results in the greatest increase in new taxes. The No-Fishing Zones
Program protects 25% of coral reefs around the MHI, and the Reef Repair Program repairs

5 acres of coral reefs each year damaged by ship accidents. Both programs involve some increase
1n taxes.

The table below includes the Current Program and three alternative programs that do
more and cost more than the Current Program.

The three alternatives to the Current Program are: the No-Fishing Zone Program; the
Ship Repair Program; and the Full Program.

The Full Program is summarized on the far right hand side of the table®*:

The Full Program protects 25% of the coral reefs from overfishing AND each year
repairs 5 acres of coral reefs from ship accidents.

31. The Current Program is always shown on the far left-hand side of the table.
32. The Full Program is always shown on the far right-hand side of the table.
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In between the Current Program and the Full Program the two other alternative
programs are summarized.>

The No-Fishing Zones Program: This program would protect 25% the coral reefs
around the Main Hawaiian Islands, but would do nothing to repair reef damage from
ship accidents.

The Ship Repair Program: This program would repair 5 acres of coral reefs from
ship accidents each year, but would do nothing more to protect coral reefs from
overfishing.

Each of these alternatives to the Current Program would cost your household additional
federal taxes each year as shown in the bottom of the table.

Respondents are reminded to consider the effectiveness of each management option, the cost,
and the other things they could spend the money on instead.

Remember, if you spend money for one of the programs that does more, that money won’t
be available for you to buy other things. If you do not want to do more and spend more to
protect coral reefs in the Main Hawaiian Islands, you should check the Current Program
as your most preferred program.

Respondents are asked to specify which of the four programs is their most preferred by checking
one box.”* The text just before the table on Screen 42 explains that the highlighting represents
where the program actions are different from the Current Program.

After you carefully review the four programs, and the costs to your household under each
program, please check which of the four programs you most prefer.

The highlighted boxes show where the program actions are different from the current
program.

33. The order in which the No-Fishing Zone and Reef Repair programs were shown in the table was
randomized.

34. If respondents click “next” before choosing a program, they will be directed again to Screen 42 with a note
at the top asking them to please answer the question.
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Current Reef Repair No-Fishing Full Proaram
rull Frogram

Program Program Zones Program

6 of coral reefs 25% tected [25% protected
rotected by no- Ol 501 0

?ishing zone)é 1% protected |10 Protected |75 000 acres) (75,000 acres)
(acres) (3,000 acres) (3'00_0 _acres) . [Increasing marine [Increasing marine

. . Dechnmg marine ;. life

Declining marine {j;f,
life More fish caught Eﬁsrfdgi};g:ught
outside zone

Acres of coral lr\:ao Z::rr:ds 5 acres repaired lr\:ao Z::rr:ds 5 acres repaired
reefs rePa'“fd pal Injuries last about pal Injuries last about
from ship Injuries last about Injuries last about
e 10 years 10 years
injuries per year |50 years 50 years
Added federal
taxes paid by your
household each $0 $55 $45 $100
year”
Which program is
[your most C C C C
[preferred?

Once you are done reviewing these alternative programs, please check the box for the
program you most prefer.

As part of the survey design process, we developed an experimental design that identifies
16 versions of the choice question. See Appendix B for the full experimental design for this
study.

As has become standard practice in SP studies, we introduce a “certainty question” to gauge how
certain respondents are of their answers. As part of the survey design, we randomly assigned
respondents to one of three certainty question formats: a certainty question after each choice

35. The table provided here is an example of 1 of the 16 versions of the survey. The only attribute that varies
between each version is the cost. The Current Program is always $0 and the alternative programs are always
greater than $0.
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question, after just the first choice question, or after just the last choice question.36 After
respondents choose their most preferred program on Screen 42, Screen 43 shows them their
selection and asks how sure they are that among the four alternatives presented, the program they
chose is their most preferred. Answers to this question allow the research team to better
understand the overall confidence that respondents had in their answers and whether respondents
were taking the choice task seriously.

The table below provides an example of what the table and certainty question looked like,
assuming a respondent chose the Reef Repair Program as their most preferred of all four
programs.

Current Reef Repair No-Fishing
— Full Program
Program Program Zones Program

%0 of coral reefs

protected by no- 25% protected  [25% protected

1% protected 10 Protected |75 000 acres) (75,000 acres)

fishing zones
(acres% (3,000 acres) (3,000 acres)  iincreasing marine [Increasing marine
o . |Declining marine |;¢. life
Declining marine ;¢ More fish caucht
life More fish caught &

. outside zone
outside zone

Acres of coral :}leo Z::: ee g 5 acres repaired :}leo Z::::g

reefs repalred pal Injuries last about pal

from ship Injuries last about 10kears Injuries last about
injuries per year |50 years 50 years

5 acres repaired
Injuries last about
10 years

[Added federal

taxes paid by your
household each $0 $55 $45 $100

year
Which program is
lyour most X
[preferred?

36. Fifty percent of respondents see a certainty question after each choice question, 25% see one after just the
first choice question, and 25% see one after just the third choice question.
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You chose the Reef Repair Program as your most preferred program of these four
programs. How sure are you that among these four programs, the Reef Repair Program is
your most preferred?’’

Screen 44 then asks respondents to provide a brief comment explaining why they chose the
program they did. This information can help distinguish between true zero values and protest
answers. This question also provides a space for respondents to comment on their answers to the
first choice question. This can provide insights into the individual’s thought process and
subsequently help identify valid and invalid responses. Third, it provides the opportunity for
individuals to express how they feel about being asked this type of question. This is especially
important for those respondents who clearly dislike some element of the question. This comment
question is not repeated for other choice questions because experience indicates little additional
information is gained from repeating the question.

Please provide a brief comment that helps us understand why you chose the Reef Repair
Program as your most preferred.®

Next, Screen 45 presents respondents with the three programs they did not choose as their most
preferred from Screen 42 and asks them to check which of the remaining three programs they
prefer.

37. Response categories include “Not sure at all,” “Slightly sure,” “Moderately sure,” “Very sure,” and
“Extremely sure.”

38. Appendix I provides a full listing of the open-ended responses to this question for both panels.
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Now that you have told us which program you most prefer, consider the remaining three

programs. Of the remaining three programs, which program do you prefer?*’

Current Program

No-Fishing Zones
Program

Full Program

% of coral reefs
protected by no-
fishing zones
(acres)

1% protected
(3,000 acres)

[Declining marine life

25% protected
(75,000 acres)
Increasing marine life

More fish caught
outside zone

25% protected
(75,000 acres)
Increasing marine life

More fish caught
outside zone

Acres of coral reefs
repaired from ship
injuries per year

No acres repaired
Injuries last about
50 years

No acres repaired
Injuries last about
50 years

5 acres repaired
Injuries last about
10 years

[Added federal taxes
paid by your
household each year

$0

$45

$100

Of these three, which
program do you
refer?

39. If the respondent chose the Current Program on Screen 42, he/she received an alternate wording here. The
alternate wording is, “You chose the Current Program with no additional cost to your household as your most
preferred program. If you had to choose among the remaining three programs, which would you prefer?”” The
purpose of this alternate wording is to acknowledge that a respondent who chose the Current Program as
his/her first choice did not want the government to take any further actions, even though the choice format
forces him/her to rank the remaining three alternatives.
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Fifty percent of respondents saw Screen 46, which asks them again how sure they were that
among the remaining three choices, the one they chose on Screen 45 is their most preferred.

Current Program

No-Fishing Zones
Program

Full Program

% of coral reefs
protected by no-
fishing zones
(acres)

1% protected
(3,000 acres)

[Declining marine life

25% protected
(75,000 acres)
Increasing marine life

More fish caught
outside zone

25% protected
(75,000 acres)
Increasing marine life
More fish caught
outside zone

Acres of coral reefs
repaired from ship
injuries per year

No acres repaired
Injuries last about
50 years

No acres repaired
Injuries last about
50 years

5 acres repaired
Injuries last about
10 years

I Added federal taxes

paid by your $0 $45 $100
household each year

Of these three, which

program do you X

refer?

You chose the No-Fishing Zone Program as your most preferred program of these three
programs. How sure are you that among these three programs, the No-Fishing Zone
Program is your most preferred?*’

The final choice question is presented on Screen 47. It asks respondents which program they
prefer of the remaining two programs. Asking respondents to identify their most preferred and
next most preferred, and then their preferred from the remaining two programs, provides a
complete ranking of all the programs in each choice set. Complete rankings provide potent
information on preferences that will be very useful in data analysis and value estimation.

40. Response categories include “Not sure at all,” “Slightly sure,” “Moderately sure,” “Very sure,” and
“Extremely sure.”
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Of the remaining two programs, which program do you prefer?*'

(acres)

Current Program Full Program
25% protected
9% of coral reefs 1% protected (75,000 acres)
protected by no- (3,000 acres) Increasing marine life
fIShlng Zones [Declining marine life More fish caught

outside zone

Acres of coral reefs
repaired from ship
injuries per year

No acres repaired
Injuries last about
50 years

5 acres repaired
Injuries last about
10 years

refer?

Added federal taxes

paid by your $0 $100
household each year

Of these two, which

program do you C C

41. If a respondent chose the Current Program on Screen 42, he/she would see alternate wording, “If you had
to choose between the remaining two programs, which would you prefer?”

85



Screen 48 presents the final certainty question. Twenty-five percent of respondents saw this
question only after the third choice question.

Current Program Full Program
25% protected
9% of coral reefs 1% protected (75,000 acres)
protected by no- (3,000 acres) Increasing marine life
fishing zones IDeclining marine life [More fish caught
(acres) outside zone

Acres of coral reefs
repaired from ship
injuries per year

No acres repaired |5 acres repaired
Injuries last about Injuries last about
50 years 10 years

Added federal taxes
paid by your $0 $100
household each year
Of these two, which
program do you X
prefer?

You chose the Current Program as your most preferred program of these two programs.
How sure are you that between these two programs, the Current Program is your most
preferred?

4.7 Section 7. Debriefing Questions

This final section of the survey presents respondents with a series of questions to determine what
they were thinking when they chose their most preferred programs. It also asks several attitudinal
and other types of questions.

Screen 49 begins this section by telling respondents that they will be asked some questions about
what they were thinking when choosing the programs they prefer.

Following are some questions about what you were thinking when you chose your
preferred programs.

Screen 50 asks respondents whether they believe overfishing has caused the changes in coral
reefs they were told about earlier.
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When you chose your most preferred programs, did you think that overfishing
contributed to the changes in Hawaii’s coral reef ecosystems we told you about or did
you think it did not contribute to those changes?**

Screen 51 then asks how serious the effects of overfishing would be without additional no-
fishing zones.

If no-fishing zones are NOT put in place, how serious did you think the effects of
overfishing would be on the coral reef ecosystem around the Main Hawaiian Islands? **

Screen 52 asks how effective no-fishing zones would be if adopted.

When you chose your preferred programs, how effective did you think that no-fishing
zones would be in restoring fish and other marine life in the coral reef ecosystem around
the Main Hawaiian Islands?**

With respect to ship accidents, Screen 53 asks the respondents to evaluate how serious the effects
of ship accidents are on the MHI coral reef ecosystem.

When you chose your preferred programs, how serious did you think the effects of ship
accidents are on the overall health of the coral reef ecosystem around the Main Hawaiian
Islands? *

Screen 54 asks respondents how effective they thought the Reef Repair Program would be in
speeding up recovery.

When you chose your preferred programs, how effective did you think that repairing
injuries from ship accidents would be in speeding up recovery of the coral reef ecosystem
around the Main Hawaiian Islands? *°

42. Response categories include “Overfishing did contribute to the changes” and “Overfishing did not
contribute to the changes.”

43. Response categories include “Not serious at all,” “Slightly serious,” “Moderately serious,” “Very serious,”
and “Extremely serious.”

44. Response categories include “Not effective at all,” “Slightly effective,” “Moderately effective,” “Very
effective,” and “Extremely effective.”

45. Response categories include “Not serious at all,” “Slightly serious,” “Moderately serious,” “Very serious,”
and “Extremely serious.”

46. Response categories include “Not effective at all,” “Slightly effective,” “Moderately effective,” “Very
effective,” and “Extremely effective.”
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Screen 55 asks respondents if they thought recovery would take more than, less than, or about
10 years under the Reef Repair Program.

When you chose your most preferred programs, did you think that repairs of injuries to
coral reefs after ship accidents would help reefs recover in about 10 years, more than
10 years, or less than 10 years?*’

The questions asked on Screens 56 and 57 are used to evaluate the validity of the survey
instrument. These questions elicit respondent attitudes about the proposed programs in the
instrument, various groups and institutions in the Unites States, and their environmental
attitudes.

When you chose your most preferred programs, did you think that your household would
pay the tax amount stated, or did you think you would pay more than that amount, or less
than that amount?*®

Screen 57 asks respondents how much confidence they have in the people who run the
U.S. government, university scientists, large corporations, and newspapers.

Please tell us how much confidence you have in the following groups and institutions in
this country. In general, would you say you have no confidence at all, a little confidence,
a moderate amount of confidence, a lot of confidence, or a great deal of confidence in*:

Screen 58 asks how respondents feel about increasing federal taxes to protect coral reefs around
the MHI.

How do you feel about increasing federal taxes to protect coral reefs around the Main
Hawaiian Islands?*’

Screen 59 asks whether respondents would like to pay for new programs through higher income
taxes or through higher prices.

47. Response categories include “About 10 years,” “More than 10 years,” and “Less than 10 years.”
48. Response categories include “The amount stated,” “More than the amount,” and “Less than the amount.”

49. Response categories include “No confidence at all,” “A little confidence,” “A moderate amount of
confidence,” “A lot of confidence,” and “A great deal of confidence.”

50. Response categories include “Strongly oppose,” “Somewhat oppose,” “Neither oppose nor favor,”
“Somewhat favor,” and “Strongly favor.”
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There are different ways for people to pay for new programs to protect the environment.
One way is for the government to pay the cost. This will raise everyone’s taxes. The other
way is for businesses to pay the cost. This will make prices go up for everyone.

If you had to choose, would you prefer to pay for new environmental programs through
higher income taxes or through higher prices?51

Screen 60 asks respondents to indicate whether, and to what extent, they think of themselves as
environmentalists.

Would you say you think of yourself as not an environmentalist at all, slightly an
environmentalist, a moderate environmentalist, a strong environmentalist, or a very
strong environmentalist?>

Screen 61 asks respondents to state how they react to several statements provided below the
question. The statements were (1) cost should not be a factor when protecting the environment;
(2) I found it difficult to select which programs I preferred; (3) there was not enough information
for me to make informed decisions about doing more to protect coral reefs in Hawaii; (4) I was
concerned that the federal government cannot effectively manage coral reefs; (5) I should not
have to pay more federal taxes to protect coral reefs around Hawaii; and (6) the public’s views as
expressed in this survey should be important to the government when it chooses how to manage
coral reefs in Hawaii.

We would like to learn more about how you reacted to the questions that asked you to
choose between various combinations of no-fishing zones and ship accident repair
programs. Please indicate whether you strongly disagree, somewhat disagree, neither
agree nor disagree, somewhat agree, or strongly agree with each of the following
statements.>

51. Response categories include “Through higher income taxes,” “Through higher prices,” and “No
preference.”

52. Response categories include “ Not an environmentalist at all,” “Slightly an environmentalist,” “A moderate
environmentalist,” “A strong environmentalist,” and “A very strong environmentalist.”

53. Response categories include “Strongly disagree,” “Somewhat disagree,” “Neither agree nor disagree,”
“Somewhat agree,” and “Strongly agree.”
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Screen 62 asks whether anyone in their household paid any federal income taxes in 2008. If
respondents clicked the next button before answering this question, they were diverted back to
Screen 62 and asked to answer the question. If they refused for the second time, they were
diverted to Screen 63.

Did anyone in your household pay any federal income taxes last year, 20082°*
Screen 63 provides respondents with an opportunity to provide any remaining comments about
the survey.

Please add any other comments you would like to make to help us understand your views
about coral reefs in Hawaii and your responses to this survey.

Screen 64 asked if respondents took this survey via WebTV or a personal computer.
Are you taking this survey via a WebTV or a personal computer (PC)?>

This is followed by a question on Screen 65 that asks for information on the equipment used by
respondents to participate in the survey. This will allow assessment of differences in survey
responses by capabilities in receiving survey information.

How is your computer (i.e., the computer via which you are taking this survey)
connecting to the Internet?®

Finally, Screen 66 reminds respondents that the survey is eliciting information useful to NOAA
and other agencies to estimate the value of coral reef ecosystems; it does not necessarily
represent actual government policy. These statements were developed in consultation with the
State of Hawaii and NOAA’s National Marine Sanctuary Program (NMSP). Peer reviewers were
adamant that these statements not be presented until respondents had completed and submitted
their survey responses.

To be sure we are clear ...

The National Oceanic and Atmospheric Administration, in cooperation with other federal
and state agencies, is looking at ways to help protect coral reef ecosystems around the
Hawaiian Islands. A wide variety of options are possible, in addition to the ones

54. Response categories include “Yes,” “No,” and “Not sure.”
55. Response categories include “WebTV” and “PC.”

56. Response categories include “Dialup modem,” “ISDN line,” “Cable modem,” “Digital Subscriber Line
(DSL),” “Wireless,” “Satellite Dish,” and “T1/T3 Line.”
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discussed in this survey. Any future decisions on specific protection and enhancement
alternatives will take into consideration the views of the public, the results of scientific
studies, and advice of marine and other scientific experts.

Screen 67 thanks respondents for participating and reassures them that all of their answers were
recorded. It also lets them know that they will receive their check in the mail soon after they
complete the survey.

Thank you very much! We have recorded all of your responses. They are very important
to us, and as a small thank-you, we will mail a $10 check to you soon. We look forward
to your next survey, for July, later in the month.

If you have any comments about any part of the survey, please write them below.

The final screen in the survey, Screen 68, again thanks respondents for completing the survey.
Once the respondents see this screen, they can no longer go back to review their responses.

Thank you for completing this survey. We have successfully received your responses.
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5.  Implementation of the Final Survey

This chapter describes the processes followed to recruit for the two internet panels, the sample
design, the data collection process, the administration period, the completed cases by panel, and
the calculated response rates. The final survey instrument was administered to two independent
internet panels: the American National Election Study (ANES) and Stanford University’s Face-
to-Face Recruited Internet Survey Panel (FFRISP). The ANES and FFRISP internet panels were
part of a larger research project (designed by KN and Abt SRBI - a subsidiary of Abt Associates
- in cooperation with Professor Jon Krosnick of Stanford University and others) to evaluate the
representativeness of RDD-recruited internet panels. This research project was funded under a
grant from the National Science Foundation (NSF). KN administered the coral reef survey
instrument to the ANES and FFRISP research project panels.

5.1 Selection and Sample Design

KN recruited the ANES internet panel and Abt SRBI recruited the FFRISP internet panel. KN
selected the ANES sample using RDD telephone methodology, providing a probability-based
sample of U.S. telephone households (96% of population with a land line). Abt SRBI selected
the FFRISP sample using in-person recruiting methods, providing a multistage probability
sample of residential mailing addresses. The ANES and FFRISP web-enabled panels comprise
both internet and non-internet households. For non-internet households in the ANES panel,
professional installers provided MSN TV 2 devices; FFRISP households received a laptop and
broadband internet access.

Data were collected from the full ANES and FFRISP panels. In both panels, each household had
an equal probability of entering the sample (except for households without working telephones,
which will have a zero probability of entering the telephone sample).

The discussion in Sections 5.1.1-5.1.3 describe the selection and sample design for the two
internet panels in more detail.

5.1.1 ANES sampling design

The sample universe of the ANES panel is the U.S. citizen population age 18 and older as of
November 4, 2008. Teenagers who turned 18 prior to or on November 4, 2008, were included in
the sample. The ANES panel was recruited using list-assisted RDD sampling techniques on the
sample frame consisting of the entire U.S. residential telephone population. Only those banks of
telephone numbers (consisting of 100 telephone numbers) that had zero directory-listed phone
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numbers were excluded. The ANES panel sample is a stratified RDD sample of all residential
phone numbers in the United States (including Alaska and Hawaii). Only two strata are
necessary. The strata were defined by whether an address could be found for the telephone
number using a service that provides the highest match rate available. The proportion of all
telephone numbers for which a valid postal address could be recovered was about 70%. The
sample of phone numbers was selected with equal probability within the two pre-identified
strata. Stratum 1 included all phone numbers that could be matched with postal addresses.
Stratum 2 included the remaining phone numbers that could not be matched beforehand to postal
addresses. All numbers drawn from Stratum 1 were kept in the sample. One half of the numbers,
randomly selected from Stratum 2, were kept in the sample.

Approximately 10 days prior to calling sampled phone numbers, households with address-
matched telephone numbers were sent an advance mailing that informed them that they had been
selected to participate in the Monthly Special Topics Study. The Stanford University Principal
Investigator signed the advance letters. The respondents were told that the study was being
conducted on behalf of Stanford University, with collaboration from the University of Michigan
and funding from the NSF. The advance mailing, which included a $2 cash incentive, explained
that participation in the study was voluntary and that there was a wide range of studies that they
could take part in as representative of many people like themselves. The mailing also cited their
burden as one survey per month. The advance letter also included answers to frequently asked
questions that respondents might have.

Extra follow-up was done with the initial-refusal households, including use of a special refusal
conversion package. The refusal package contained a refusal letter tailored to the reason for
refusal. A monetary incentive of $5 was enclosed. However, in anticipation of some final
refusals even with conversion efforts, respondents selected for the study were provided framed
87x10” certificates of appreciation. A special 1-800 number specific to the study was also
available for the households to call with questions or to authenticate the legitimacy of the study.

A short interview (10 minutes) was conducted with eligible, cooperating households. The
interview included selected questions from national surveys to measure the attitudes of study
respondents, as well as questions to gather identifying and contact information needed by KN.
The interview was conducted with a randomly selected person age 18 or older as of November 4,
2008. If the selected study member was a minor, then parental consent to interview the minor
was obtained on the phone from a parent or legal guardian. The telephone interviewer
administering the recruitment survey instrument documented the consent.
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5.1.2 FFRISP sampling design

Abt SRBI drew a multistage probability sample of residential mailing addresses. A sampling
frame based on the U.S. Postal Service (USPS) mailing addresses allowed for the selection and
enrollment of a sample of eligible households in the panel. This address frame is referred to as
the Delivery Sequence File (DSF). The target population covered the 48 contiguous states and
Washington, DC.

Research on the use of the DSF as an address-sampling frame for area probability samples has
focused on the relative merits of using Census administrative units (e.g., blocks, block groups,
tracts, counties) or USPS units (e.g., ZIP codes, carrier routes). For example, at the 2007 Joint
Statistical Meetings, papers on the use of the DSF focused on geo-coding errors associated with
assigning DSF addresses to Census geographic units such as block groups. The use of USPS Zip
code carrier routes does not suffer from this problem, but it is more difficult to apply the halt-
open interval in the field to add missed housing units to the sample.

The basic design involved self-weighting, stratification, probability proportional to size
sampling, and multiple stages. Abt SRBI used four stages of sampling. In the first stage, they
chose 60 three-digit ZIP code areas' from a sampling frame of all three-digit ZIP code areas in
the 48 continuous states and Washington, DC. Principal sampling units (PSUs) were sorted by
geography (nine Census Divisions), metropolitan status, and total number of residential
addresses. A systematic sampling scheme was applied with probabilities of selection being
proportional to the total number of residential addresses in the three-digit ZIP code area. Some
three-digit ZIP code areas may be sufficiently large to have more than one selection.

In the second stage, they sampled two five-digit ZIP codes per three-digit ZIP code area for
120 total. Abt SRBI did this by preparing a complete list of five-digit ZIP codes in each PSU,
sorting them in numerical sequence (which reflects geography) and selecting two ZIP codes by
systematically using probabilities proportional to the total number of residential addresses in
each ZIP code.

In Stage 3, Abt SRBI sampled two carrier routes per ZIP code for a total of 240. They prepared a
complete list of carrier routes in each ZIP code area, sorting them in numerical sequence to
reflect geography, and selected two carrier routes systematically using probabilities proportional
to the total number of residential addresses in each carrier route.

In Stage 4, the final stage, Abt SRBI obtained a complete list of all residential addresses in each
of the 240 carrier routes. A systematic sample of addresses was drawn from each carrier route.
The target number of completed household interviews, the expected response rate, and the

1. For example, the three-digit ZIP code for Boulder, Colorado, is 803XX.
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expected vacancy rate determined the sample size of addresses per carrier route. The initial
sample size of residential addresses was in the range of 1,300 to 1,400 housing units.

The target sample size for the study was approximately 990 completed household interviews for
the FFRISP panel.The sample was limited to households, with group quarters excluded from the
eligible target population.

5.2 Data Collection Process

This section describes the data collection process for the two internet panels. For each internet
panel, respondents took a self-administered survey, which allowed them to complete the surveys
at their convenience and own pace, in the comfort and privacy of their homes. The electronic
survey system supports the inclusion of video, audio, and graphics in the questionnaire.
Respondents could break off and return to complete an interview during a second or later
session. The electronic data collection tracks how long respondents spent on each screen.

KN administered both internet panels, primarily because of their data-capture survey system.
This system, owned by KN, was designed to meet the specific needs of web-based surveys. The
system supports all types of questions commonly used in complex, computer-based interviewing
systems. It uses advanced scripting techniques for customization of individual questions to meet
the needs of researchers proposing innovative designs. The data capture platform supports the
complexity and type of questions proposed in our study, including multimedia graphics and
voice-over presentation.

The system also supports the importation of auxiliary data, such as demographic information
collected as part of the screening.

5.2.1 ANES and FFRISP data collection procedures

Respondents participated in the survey using a home-based PC connected to the internet, a
personal laptop computer with internet service, or a web-capable appliance such as the MSN
TV 2 with internet service. Because our survey was one part of a larger scientific study, it was
possible to give a web-capable appliance and/or internet access to panelists who did not already
have them. Non-internet households participating in the ANES panel received MSN TV 2
internet and Media Player and internet service at no cost to them. For the FFRISP panel, non-
internet households received laptops with broad band internet access at no cost to them.
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5.3 Administration Period

Data collection for the ANES panel began on June 4, 2009, and ended on July 9, 2009. Data
collection for the FFRISP panel began on June 4, 2009, and ended on October 27, 2009.

5.4 Completed Cases by Panel
Table 5.1 shows the number of completed cases for each panel along with the total number of
cases in the pooled dataset. The total number of cases in the pooled dataset is simply the sum of

completed cases from each panel.

Table 5.1. Completed cases by panel

Panel Completed cases
ANES 2,335
FFRISP 942
Pooled 3,277

5.5 Response Rates

Below we provide descriptions of the overall panel response rates. For each rate, we multiply our
survey completion rate by the panel response rate to determine the final Coral Reef Survey
Instrument response rate by panel.

5.5.1 ANES response rate statistics

The Coral Reef Survey was administered to the entire ANES panel. In development of the ANES
panel for the national elections study, a number of recruitment steps were followed. Initial
recruitment interviews in the ANES panel were completed with 2,371 of the 12,809 sampled
telephone numbers. Completion of a recruitment interview is the operational definition of joining
the panel. All sample cases fall into one of four categories: completed interviews (2,371),
eligible nonresponse (808), unknown eligibility (5,601), and not eligible (4,029). Completed
interviews are broken down into three categories: those completed through the standard
telephone interview (2,222), those who initially refused but were converted to a completed
interview (85), and those who completed the interview through the internet (64).
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} Response rate (AAPOR response rate 3)*:  31%
} Refusal rate (estimated): 38%
} Cooperation rate (estimated): 34%
} Contact rate (estimated): 92%

Table 5.2 summarizes the disposition of the ANES panel recruitment sample.

Table 5.2. Final case-level disposition of ANES panel study
recruitment sample

Disposition Number
Total sampled telephone numbers 12,809
Completed interviews 2,371°
Standard telephone interview 2,222
Refusal conversion interview 85
Internet-only recruitment interview 64
Eligible nonresponse 808
Eligible non-contacts 0
Eligible contacts not complete 808
Refusals, post-selection 558
Language barrier, post-selection 16
Physical or mental impairment, post-selection 25
MSN TV 2 setup not possible, post-selection 19
Respondent never available, post-selection 190
Unknown eligibility 5,601
Contacts 4,063
Refusals, pre-selection 2,376
Informant pre-selection contact, but never available 1,288
Language barrier, pre-selection 291
Physical or mental impairment, pre-selection 93
MSN TV 2 setup not possible, pre-selection 15
Non-contacts 1,538
Computer/fax tone (on all attempts) 241
No answer (on all attempts) 198
Information never available, non-contact, pre-selection 1,099

2. The American Association for Public Opinion Research.

3. Note that 2,335 of the 2,371 respondents who completed the recruitment interviews went on to complete the
survey instrument.
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Table 5.2. Final case-level disposition of ANES panel study
recruitment sample (cont.)

Disposition Number
Not eligible 4,029
Disconnected phone 3,457
Non-residential/business/government 518
Number changed 11
No age-eligible U.S. citizen in household 43

Source: ANES staff analysis of the 2008-2009 ANES Panel Study sample file.

5.5.2 FFRISP response rate statistics

The overall response rate for the FFRISP panel was 41% (AAPOR response rate 4).

99



6. Comparability of the Internet Panels

This chapter compares the two internet panels based on responses to attitudinal questions and
demographic characteristics. We received 3,277 completed surveys: 2,335 from the ANES panel
and 942 from the FFRISP panel. In this chapter we present summary statistics for attitudinal and
demographic questions for the two panels (Sections 6.1 and 6.2, respectively). We then compare
the two panels’ responses and the pooled sample responses to those from two independent
nationally representative samples. For each section, we present summary statistics for each
panel, the pooled sample, and the nationally representative sample.

6.1 Attitudinal Questions

As described in Chapter 4, the survey presents respondents with questions from the GSS to
evaluate potential attitudinal differences between the respondents to our survey and respondents
to the GSS. We also use responses to these questions to evaluate potential differences across the
two panels. The questions ask, “We are faced with many problems in this country, none of which
can be solved easily or inexpensively. Below are some of these problems. For each one, please
indicate if you think we are spending too much money on it, about the right amount, or too little
money on it.” The categories are space exploration, the environment, health, assistance to big
cities, law enforcement, drug rehabilitation, and education.

Following the format used in the GSS, respondents in our survey were presented questions using
two versions, referred to in the GSS as the standard version and the variant version. The variant
wording asks the same question but with slightly longer category names. The versions were
randomized across surveys, with each respondent being asked the question with either the
standard or variant wording, and the categories were presented in random order within each
version.

Tables 6.1 and 6.2 present summary statistics for responses to these questions for the two panels,
the pooled sample, and the GSS for both the standard and variant wording questions,
respectively.! A column of differences between the pooled sample and the GSS is also presented.
Responses across the two panels are similar. Compared to the GSS, the pooled sample has fewer
respondents answering “too little” across all categories and versions; many of these differences
are significant. Responses in the pooled sample differed most from the GSS in respondents’
attitudes toward spending on the environment, with 26.4% and 19.1% fewer respondents
answering “too little” for the standard and variant wording versions, respectively.

1. Due to rounding, percentages may not add to 100%.
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Table 6.1. Comparison of responses to attitudinal questions across the two panels,
the pooled sample, and the GSS - standard wording (%)

ANES FFRISP Pooled GSS Pooled — GSS

The space exploration program

Too little 11.5 134 12.1 13.6 -1.5

About right 52.7 47.2 51.1 50.9 0.2

Too much 35.8 39.3 36.9 355 1.4
Improving and protecting the environment

Too little 41.2 414 41.2 67.6 —26.4%**

About right 43.5 45.8 442 24.5 19.7%%*

Too much 15.4 12.8 14.6 7.9 6.7%%*
Improving and protecting the nation’s health

Too little 56.3 57.3 56.6 77.1 —20.5%*x*

About right 324 33.7 32.8 18.1 14.7%%*

Too much 11.2 9.0 10.6 4.8 5.7%%*
Solving the problems of the big cities

Too little 28.8 33.0 30.1 48.5 —18.5%*x*

About right 51.5 51.4 51.5 38.6 12.9%%*

Too much 19.6 15.6 18.4 12.9 5.5%%*
Halting the rising crime rate

Too little 423 42.1 42.2 61.7 —19.5%*x*

About right 51.6 50.7 51.4 315 19.9%**

Too much 6.1 7.2 6.4 6.8 -0.4
Dealing with drug addiction

Too little 38.1 41.7 39.2 57.3 —18.1%**

About right 47.4 44.0 46.4 32.6 13.8%%*

Too much 14.4 14.2 14.4 10.1 N
Improving the nation’s education system

Too little 64.1 68.5 65.5 70.8 —5.4%*

About right 25.7 23.1 249 233 1.6

Too much 10.2 8.4 9.7 5.8 3.8%%*

*** Indicates significance at the 99% confidence level.
** Indicates significance at the 95% confidence level.
* Indicates significance at the 90% confidence level.
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Table 6.2. Comparison of responses to attitudinal questions across the two panels,
the pooled sample, and the GSS - variant wording (%o)

ANES FFRISP Pooled GSS Pooled — GSS

Space exploration

Too little 12.9 6.8 11.2 15.1 —3.9%*

About right 41.5 44.7 423 43.1 -0.7

Too much 45.7 48.5 46.4 41.8 4.6*
Environment

Too little 49.5 43.9 48.0 67.1 —19. 1#**

About right 36.9 433 38.6 23.4 15.2%%**

Too much 13.6 12.9 13.4 9.6 3.8%%*
Health

Too little 60.4 63.9 61.3 75.4 —14, 1#**

About right 24.8 24.0 24.6 13.4 11.2%**

Too much 14.8 12.1 14.1 11.2 2.9%
Cities

Too little 11.6 15.1 12.5 21.9 —9 3wk

About right 48.1 43.6 46.9 45.1 1.7

Too much 40.3 41.3 40.6 33.0 7.6%%*
Crime

Too little 41.2 37.7 40.2 53.9 —13.7%**

About right 51.1 50.3 50.9 37.0 13.9%%*

Too much 7.7 12.0 8.9 9.1 -0.3
Drugs

Too little 30.3 353 31.6 49.5 —17.9%*x*

About right 51.5 48.8 50.8 37.6 13.2%**

Too much 18.2 15.9 17.6 12.9 4 7H**
Education

Too little 68.3 70.2 68.8 76.5 —7.7F**

About right 24.2 26.3 24.7 18.6 6. 1#%%*

Too much 7.5 3.5 6.5 4.9 1.5

*** Indicates significance at the 99% confidence level.
** Indicates significance at the 95% confidence level.
* Indicates significance at the 90% confidence level.
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Both of these differences are significant at the 99% confidence level. These results suggest that
respondents in the pooled sample collected in 2009 are less willing to increase public spending
than the U.S. population represented in the 2008 GSS survey.

6.2 Demographic Questions

In this section, we compare the demographic characteristics for each of the two panels, the
pooled sample, and the 2006-2008 ACS, which is administered by the Census between the
decennial census. Each survey firm collected demographic characteristics during the recruitment
process and used these to weight the two panels to be representative of the U.S. population.”

Table 6.3 presents demographic characteristics for each panel, the pooled sample, and the ACS.
A column of differences between the pooled sample and the ACS is also presented. In general,
the demographic characteristics follow similar patterns across the two samples, with a few
exceptions. The distributions of household income and marital status differ across the two
panels. However, the distributions of most other variables are similar. Differences between the
pooled dataset and ACS are mostly significant, though many of the differences are small in
absolute terms.

Table 6.3. Comparison of demographic characteristics across the two panels, the pooled
sample, and the ACS (%)?

Category ANES FFRISP  Pooled ACS  Pooled - ACS

Gender
Female 52.7 53.0 52.8 51.4 1.5
Male 47.3 47.0 47.2 48.6 -1.5

Age
15 to 19 years 5.5 3.8 5.0 9.0 —4.Q***
20 to 24 years 5.8 6.2 5.9 8.7 —2.@¥**
25 to 34 years 12.5 17.9 14.1 16.7 —2.6%**
35 to 44 years 20.2 18.7 19.8 17.9 1.8%*
45 to 54 years 21.2 21.1 21.2 18.2 2.9% %%
55 to 59 years 9.4 10.6 9.7 7.6 2.2%%%
60 to 64 years 6.5 7.7 6.9 6.0 0.9%*
65 to 74 years 12.6 11.3 12.2 8.1 4.1%**
75 to 84 years 4.7 2.6 4.1 5.5 —].5%**
85 years and over 1.6 0.2 1.2 2.2 —1.0%**

2. See Appendix C for more information on sample weighting.
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Table 6.3. Comparison of demographic characteristics across the two panels, the pooled

sample, and the ACS (cont.)

Category ANES FFRISP  Pooled ACS  Pooled - ACS
Education
Less than 9th grade 0.6 0.8 0.7 6.4 =5 7xEE
9th to 12th grade, no diploma 8.9 10.7 9.4 9.1 0.4
High school graduate (includes equivalency) 31.1 30.6 30.9 29.6 1.4
Some college, no degree 21.6 22.2 21.8 20.1 1.7*
Associate’s degree 9.0 8.8 9.0 7.4 1.5%**
Bachelor’s degree 19.2 15.5 18.2 17.3 0.8
Graduate or professional degree 9.5 11.4 10.1 10.1 0.0
Annual household income
Less than $9,999 2.7 4.0 3.1 7.2 —4.Q***
$10,000 to $14,999 3.0 4.0 33 5.5 —2.2%**
$15,000 to $19,999 2.8 4.3 3.2 53 =2, 1%**
$20,000 to $24,999 53 7.2 59 53 0.6
$25,000 to $29,999 4.9 5.7 5.2 5.3 0.1
$30,000 to $34,999 3.9 3.7 3.8 5.3 —].5%**
$35,000 to $39,999 11.1 12.3 11.4 4.9 6.5%%*
$40,000 to $49,999 7.6 8.6 7.9 9.3 —1.4%*
$50,000 to $59,999 10.3 7.2 9.3 8.4 1.0
$60,000 to $74,999 13.2 11.6 12.7 10.4 2 3wk
$75,000 to $99,999 14.4 14.6 14.5 12.5 2.0%*
$100,000 to $124,999 8.2 6.7 7.7 7.8 0.0
$125,000 to $149,999 4.8 3.7 4.5 4.5 0.0
$150,000 to $199,999 7.8 6.4 7.4 8.5 —1.1%*
Marital status
Married 66.7 60.6 65.0 50.2 14.8%***
Widowed 17.0 3.0 13.0 6.3 6.6%%*
Divorced 8.4 13.3 9.8 10.6 —0.8
Separated 4.0 1.9 34 2.2 1.2%%*
Never married 4.0 21.2 8.9 30.8 —21.9%**
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Table 6.3. Comparison of demographic characteristics across the two panels, the pooled
sample, and the ACS (cont.)

Category ANES FFRISP  Pooled ACS  Pooled - ACS

Household size

1 9.4 14.0 10.7 27.5 —16.8%**
2 36.5 355 36.2 332 2.9k
3 20.5 19.4 20.1 15.9 4.2%%%
4 18.4 17.0 18.0 13.6 4.4%%*
5 9.5 7.2 8.8 6.2 2.6%**
6 3.8 3.9 3.8 22 1.6%**
7+ 1.9 3.0 24 1.3 1.0%%*

**%* Indicates significance at the 99% confidence level.
** Indicates significance at the 95% confidence level.
* Indicates significance at the 90% confidence level.

a. The differences between the ACS and the individual and pooled datasets can be explained by the different
weighting methodology used for the ANES and FFRISP datasets. First, each panel was weighted using a
different representation of the U.S. population; ANES responses were weighted using the Current Population
Survey (CPS) and FFRISP responses were weighted using the ACS. Second, the set of demographic variables
used to generate the weights differed between the two panels. For example, FFRISP included housing status,
presence of children, and household size, whereas ANES did not. Third, some of the variables used by both
panels to generate the weights were categorized differently. For example, ANES used four age categories
(18-29, 30-44, 45-59, and 60 and older), while FFRISP only used three (18-34, 35-54, and 55 and older).
Given these differences in weighting methodology, the pooled weighted sample is not directly comparable to
either the ACS or CPS.

6.3 Summary

Responses to the attitudinal GSS questions in the two panels are similar across each panel, with
one exception: for all categories of spending, the pooled dataset had fewer respondents indicating
that “too little” money was being spent, as compared to the national GSS sample. A comparison
of the demographic information across the two panels shows more variation (Table 6.3). Many
differences between the pooled dataset and ACS are statistically significant, though the datasets
match reasonably well on gender and education.

The remainder of this report presents results using the pooled dataset. Appendix D provides
model results by individual dataset along with the likelihood ratio tests (LR Ts) that compare
model estimates using several combinations of the underlying datasets.
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7. Distribution of Choices and Tests of Validity

This chapter presents the responses to the choice questions and shows that the results are
generally consistent with people’s beliefs and characteristics. This chapter also presents an
analysis of the certainty questions and looks at the relationship between certainty and choice
behavior. The percentages reported in this chapter use the pooled, weighted data; the number of
observations reported are unweighted.

7.1 Distribution of Choices

This section presents the distribution of choices for the various programs presented in the survey
instrument: the Current Program, the No-Fishing Zones Program, the Reef Repair Program, and
the Full Program. Table 7.1 shows the distribution of responses across programs for each choice
question and presents the aggregate percentage of respondents who chose an Alternative
Program over the Current Program (i.e., the status quo).1 The first choice question (Q10) asked
respondents: “Which program is your most preferred?”’; the second choice question (Q13) asked
respondents: “Of these three, which program do you prefer?”’; and the final choice question
(Q15) asked respondents: “Of these two, which program do you prefer?”” Respondents’ fourth
choice is implied; it is the remaining program not chosen in Q15. This question format allows us
to have a full ranking of the different programs. For the first choice, the Full Program received
the largest proportion of votes, with 32.6% of respondents choosing it. The proportions were
close for respondents choosing the Current Program and No-Fishing Zones Program as their
most preferred, with 26.3% and 27.3%, respectively. The Reef Repair Program received the
smallest proportion of votes at 13.9%. Approximately 73.7% of respondents chose an Alternative
Program over the status quo.

Table 7.2 presents the distribution of responses to Q10 for each version of the survey.” The
relative and absolute costs for each program vary across the 16 versions, as shown in Table 7.2.
Each respondent received a version randomly, where the probability of receiving any version
equaled 1/16.

1. In this chapter we use “status quo” and “Current Program” interchangeably.

2. As noted in Appendix B, there were 16 versions of the choice questions.
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Table 7.1. Responses across programs for each choice question

Alternative
Current No-fishing Reef Full program over
program  zones program  repair program  program current program
First choice (Q10) 26.3% 27.3% 13.9% 32.6% 73.7%
Second choice (Q13) 11.3% 39.3% 28.1% 21.2% 88.7%
Third choice (Q15) 11.7% 28.2% 44.7% 15.4% 88.3%
Fourth choice 50.7% 5.3% 13.2% 30.8% 49.3%

Table 7.2. Responses to Q10 based on survey version
% who chose as most

Version Program alternative Cost preferred in Q10
1 Current program $0 28.2
No-fishing zones program $45 21.8
Reef repair program $35 13.5
Full program $75 36.5
2 Current program $0 26.3
No-fishing zones program $45 31.9
Reef repair program $55 10.0
Full program $100 31.8
3 Current program $0 27.7
No-fishing zones program $45 29.5
Reef repair program $95 12.6
Full program $130 30.2
4 Current program $0 16.7
No-fishing zones program $45 33.2
Reef repair program $135 11.4
Full program $160 38.7
5 Current program $0 26.8
No-fishing zones program $75 25.5
Reef repair program $35 17.1
Full program $110 30.6
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Table 7.2. Responses to Q10 based on survey version (cont.)

%0 who chose as most

Version Program alternative Cost preferred in Q10
6 Current program $0 239
No-fishing zones program $75 31.6
Reef repair program $55 9.4
Full program $125 35.1
7 Current program $0 24.0
No-fishing zones program $75 349
Reef repair program $95 8.1
Full program $150 33.0
8 Current program $0 239
No-fishing zones program $75 41.7
Reef repair program $135 14.5
Full program $200 19.8
9 Current program $0 22.3
No-fishing zones program $110 14.7
Reef repair program $35 21.6
Full program $135 41.4
10 Current program $0 26.5
No-fishing zones program $110 22.3
Reef repair program $55 17.0
Full program $145 34.2
11 Current program $0 28.3
No-fishing zones program $110 252
Reef repair program $95 13.9
Full program $200 32.6
12 Current program $0 32.7
No-fishing zones program $110 37.0
Reef repair program $135 53
Full program $245 25.0
13 Current program $0 272
No-fishing zones program $170 13.6
Reef repair program $35 22.3
Full program $185 36.9
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Table 7.2. Responses to Q10 based on survey version (cont.)
% who chose as most

Version Program alternative Cost preferred in Q10
14 Current program $0 30.3
No-fishing zones program $170 16.2
Reef repair program $55 20.2
Full program $215 333
15 Current program $0 254
No-fishing zones program $170 254
Reef repair program $95 13.4
Full program $265 35.8
16 Current program $0 31.0
No-fishing zones program $170 29.7
Reef repair program $135 11.9
Full program $300 27.3

7.2 Tests of Validity

This section looks at whether respondents’ acceptance of the scenario presented in the survey
and whether respondents’ beliefs and attitudes are consistent with their stated choices.

The previous section showed the responses to the choice questions by program. In this section,
we confine our analysis to respondents’ first choices and group the choice responses into two
categories: preference for an Alternative Program or preference for the status quo.

7.2.1 Scenario acceptance

This section presents responses to questions that evaluated respondents’ acceptance of the coral
reef management scenarios presented in the survey. It also shows how respondents’ choices for
an Alternative Program versus the status quo varied according to their acceptance of the
management scenarios. We find that respondents, in general, accepted the various aspects of the
scenarios, and, as expected, respondents who found the management scenarios more credible
were also more likely to choose one of the alternatives to the status quo as their most preferred
program.
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Program effectiveness
No-Fishing Zones Program

Q19 asked, “When you chose your most preferred programs, how effective did you think that
no-fishing zones would be in restoring fish and other marine life in the coral reef ecosystem
around the Main Hawaiian Islands?”” The results show that 3.3% of respondents said “not
effective at all,” 11.7% said “slightly effective,” and 35.5% said “moderately effective.” Nearly
half of respondents thought the No-Fishing Zones Program would be “very effective” (37.5%) or
“extremely effective” (10.7%).

Table 7.3. When you chose your most preferred programs, how effective did
you think that no-fishing zones would be in restoring fish and other marine
life in the coral reef ecosystem around the Main Hawaiian Islands (Q19)?

% of respondents choosing an

% of sample alternative to the status quo
Response (N =3,167) (unweighted N)
Not effective at all 33 31.3
(87)
Slightly effective 11.7 43.6
(336)
Moderately effective 35.5% 68.4
(1,072)
Very effective 37.5 87
(1,273)
Extremely effective 10.7 93.2
(362)
Refused 1.2 46.5
(37
Total 100.0%

The more effective respondents thought the No-Fishing Zones Program would be, the more
likely they were to choose an alternative to the status quo as their most preferred program. For
example, whereas 31.3% of respondents who thought the no-fishing zones would be “not
effective at all” chose an alternative to the status quo, 93.2% of respondents who thought no-
fishing zones would be “extremely effective” chose an alternative to the status quo. Responses to
this question differed significantly between respondents who chose an alternative to the status
quo as compared with respondents who chose the status quo [F(4.68, 14818.7) = 54.92;

p <0.001].
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Reef Repair Program

Q21 asked, “When you chose your preferred programs, how effective did you think that
repairing injuries from ship accidents would be in speeding up recovery of the coral reef
ecosystem around the Main Hawaiian Islands?” The results show that 8.3% of respondents
thought repairing injuries from ship accidents would be “extremely effective,” 23.3% thought it
would be “very effective,” 37.1% thought it would be “moderately effective,” 24.3% thought it
would be “slightly effective,” and 5.8% thought it would be “not effective at all” (see Table 7.4).

Table 7.4. When you chose your preferred programs, how effective did
you think that repairing injuries from ship accidents would be in
speeding up recovery of the coral reef ecosystem around the Main
Hawaiian Islands (Q21)?

% of respondents choosing an

% of sample alternative to the status quo

Response (N =3,167) (unweighted N)
Not effective at all 5.8 36.1

(178)
Slightly effective 24.3 59.4

817)
Moderately effective 37.1 77

(1,136)

Very effective 23.3 86.8

(750)
Extremely effective 8.3 95.3

(251)
Refused 1.2 343

(33)
Total 100.0%

As with the No-Fishing Zones Program, the more effective a respondent thought the Reef Repair
Program would be, the more likely he or she was to choose an alternative to the status quo.
Responses to this question differed significantly between respondents who chose an alternative
to the status quo as compared with respondents who chose the status quo [F(4.95, 15666.56) =
50.26; p <0.001].

Time to reef recovery after repairs

Q22 asked, “When you chose your most preferred programs, did you think that repairs of injuries
to coral reefs after ship accidents would help reefs recover in about 10 years, more than 10 years,
or less than 10 years?” The survey explained to respondents that the repaired coral reefs would
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recover in 10 years rather than 50 years without any repairs. Most respondents thought reefs
would recover in about 10 years (56.5%), while 30.6% thought it would take more than 10 years
and 11.7% thought it would take less than 10 years.

Respondents who thought reef recovery would happen in about 10 years were the most likely to
choose an alternative to the status quo (76.5%). Respondents who thought it would take more
time were less likely to choose an alternative to the status quo (69.4%), as were respondents who
thought it would take less time (73.2%). Responses to this question differed significantly
between respondents who chose an alternative to the status quo as compared with respondents
who chose the status quo [F(2.99, 9452.87) = 4.46; p = 0.004].

Table 7.5. When you chose your most preferred programs, did you think
that repairs of injuries to coral reefs after ship accidents would help reefs
recover in about 10 years, more than 10 years, or less than 10 years (Q22)?

% of respondents choosing an

% of sample alternative to the status quo
Response (N =3,167) (unweighted N)
About 10 years 56.5 76.5
(1,835)

More than 10 years 30.6 69.4

(972)
Less than 10 years 11.7 73.2

(324)
Refused 1.3 543

(36)
Total 100.0%

Program cost

Q23 asked, “When you chose your most preferred programs, did you think that your household
would pay the tax amount stated, or did you think you would pay more than that amount, or less
than that amount?”” The results show that 46.3% of respondents thought they would pay the
amount stated, 32.9% thought they would pay more, and 19.5% thought they would pay less.

Respondents who thought they would pay the amount stated were the most likely to choose an
alternative to the status quo (78.9%), and respondents who thought they would pay less were the
next most likely to choose an alternative to the status quo (78.6%). Respondents who expected to
pay more were the least likely to choose an alternative to the status quo (64.5%). Responses to
this question differed significantly between respondents who chose an alternative to the status
quo as compared with respondents who chose the status quo [F(3, 9486.65) = 18.51; p < 0.001].
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Table 7.6. When you chose your most preferred programs, did you think
that your household would pay the tax amount stated, or did you think
you would pay more than that amount, or less than that amount (Q23)?

% of respondents choosing an

% of sample alternative to the status quo
Response (N =3,167) (unweighted N)
The amount stated 46.3 78.9
(1,511)
More than the amount 32.9 64.5
(1,037)
Less than the amount 19.5 78.6
(586)
Refused 1.3 42.9
(33)
Total 100.0%

Judgments about seriousness of problem
Contribution of overfishing to problem

Q17 asked, “When you chose your most preferred programs, did you think that overfishing
contributed to the changes in Hawaii’s coral reef ecosystems we told you about or did you think
it did not contribute to those changes?”” Most respondents thought that overfishing did contribute
(86.7%); 12.1% thought that overfishing did not contribute.

Respondents who thought overfishing did contribute to the program were more likely to choose
an alternative to the status quo. The results show that 77.9% of respondents who thought
overfishing contributed to the problem chose an alternative to the status quo, and 46.6% of
respondents who did not think overfishing contributed to the problem chose an alternative to the
status quo. Respondents who thought overfishing did contribute to the problem were
significantly more likely to choose an alternative to the status quo [F(1.99, 6301.43) = 46.89;

p <0.001].
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Table 7.7. When you chose your most preferred programs, did you
think overfishing contributed to coral reef change ecosystems we
told you about or did you think it did not contribute to those

changes (Q17)?
% of respondents choosing an
% of sample  alternative to the status quo
Response (N =3,167) (unweighted N)
Overfishing did contribute 86.7 77.9
(2,812)

Overfishing did not contribute 12.1 46.6

(328)
Refused 1.2 38.6

@7
Total 100.0%

Seriousness of problem

Q18 asked, “If no-fishing zones are NOT put in place, how serious did you think the effects of
overfishing would be on the coral reef ecosystem around the Main Hawaiian Islands?”” The result
is that 15.1% of respondents thought the effects would be either “not serious at all” or “slightly
serious,” 30.1% thought it would be moderately serious, and 54.1% thought it would be very or
extremely serious.

As expected, respondents who thought the effects would be more serious were more likely to
choose an alternative to the status quo. For example, respondents who thought the effects would
be “extremely serious” chose an alternative to the status quo 92.7% of the time, whereas
respondents who thought the effects would be “not serious at all” chose an alternative to the
status quo 22.4% of the time. Respondents who thought the effects of overfishing were more
serious were significantly more likely to choose an alternative to the status quo as their most
preferred program [F(4.96, 15701.21) = 64.24; p < 0.001].

Q20 asked, “When you chose your preferred programs, how serious did you think the effects of
ship accidents are on the overall health of the coral reef ecosystem around the Main Hawaiian
Islands?” The results show that 32.9% of respondents thought the effects were “not serious at
all” or “slightly serious,” 34.5% thought the effects were “moderately serious,” and 31.3%
thought the effects were either “very serious” or “extremely serious.”
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Table 7.8. If no-fishing zones are NOT put in place, how serious did you
think the effects of overfishing would be on the coral reef ecosystem
around the Main Hawaiian Islands (Q18)?

% of respondents choosing an

% of sample alternative to the status quo

Response (N =3,167) (unweighted N)
Not serious at all 3.2 22.4

95)
Slightly serious 11.9 479

(337)
Moderately serious 30.1 63.9

(902)
Very serious 36.2 86.1

(1,221)

Extremely serious 17.9 92.7

(586)
Refused 0.7 35.6

(26)
Total 100.0%

When respondents perceived ship accidents to be more serious, they were more likely to choose
an alternative to the status quo as their most preferred program. For example, respondents who
thought ship accidents were “extremely serious” chose an alternative to the status quo 94.3% of
the time. Respondents who thought ship accidents were “not serious at all” chose an alternative
to the status quo 32.6% of the time. Responses to this question differed significantly between
respondents who chose an alternative to the status quo as compared with respondents who chose
the status quo [F(4.96, 15705.51) = 46.45; p < 0.001].

Table 7.9. When you chose your preferred programs, how serious did you
think the effects of ship accidents are on the overall health of the coral
reef ecosystem around the Main Hawaiian Islands (Q20)?

% of respondents choosing an

% of sample alternative to the status quo
Response (N =3,167) (unweighted N)
Not serious at all 7.9 32.6
(259)
Slightly serious 25.0 66.2
(838)
Moderately serious 34.5 75.7

(1,080)
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Table 7.9. When you chose your preferred programs, how serious did you
think the effects of ship accidents are on the overall health of the coral
reef ecosystem around the Main Hawaiian Islands (Q20) (cont.)?

% of respondents choosing an

% of sample alternative to the status quo

Response (N =3,167) (unweighted N)
Very serious 22.6 86

(696)
Extremely serious 8.7 94.3

(251)
Refused 1.4 58.8

(43)
Total 100.0%

7.2.2 Construct validity

In this section we evaluate variables that we expect to be associated with respondents’ likelihood
of choosing an alternative over the status quo. We evaluate several variables that potentially
influence respondents’ choices, including respondents’ characteristics (i.e., demographic
variables), respondents’ familiarity with coral reefs, their attitudes about the environment, and
their attitudes about taxes. In the subsequent section, we present results of a multivariate analysis
that explores the relationship between these variables and the likelihood of a respondent
choosing an alternative over the status quo.

Respondent demographics
Education

Approximately 31% of respondents were high school graduates with no further education and
over half (59.1%) of respondents had some college education or more; 10% of respondents did
not complete high school.

Overall, respondents with higher education were a little more likely to choose an alternative to
the status quo. On average, respondents who did not graduate high school chose an alternative to
the status quo 66.6% of the time, while high school graduates chose an alternative to the status
quo 70.4% of the time, and respondents with more than a high school degree (some college, no
degree; associate’s degree; bachelor’s degree; master’s degree; or professional or doctorate
degree) chose an alternative to the status quo 76.9% of the time. Responses to the education
question differed significantly between respondents who chose an alternative to the status quo as
compared with respondents who chose the status quo [F(9.87, 31026.22) =2.26; p =0.013].
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Table 7.10. Respondent education levels

% of sample

% of respondents choosing an
alternative to the status quo

Response (N =3,146) (unweighted N)
No formal education 0.1 100
2
5th or 6th grade 0.0 0
0
7th or 8th grade 0.5 84.1
®
9th grade 0.9 49.6
(14)
10th grade 2.0 57.7
(37
11th grade 3.8 71.7
(46)
12th grade no diploma 2.7 69.5
(42)
High school graduate 30.7 70.4
(574)
Some college, no degree 21.4 71.7
(834)
Associate degree 9.0 77.1
(316)
Bachelor’s d